|IEC 60794-1-1 :233ﬁr i
A )

IEC 60794-1-1

Edition 5.0 2023-05

INTERNATIONAL |
STANDARD QQ} )

NORME N\
INTERNATIONALE QO

colour
ﬁ inside

*

Part 1-1: Generic specification — General \

Optical fibre cables — $

Cables a fibres optiques —

7

Partie 1-1: Spécification générique — Géné és



https://www.stdhive.com/standards/iec-60794-1-1-ed-50-b2023-pdf/

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2023 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or
your local IEC member National Committee for further information.

Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut étre reproduite ni
utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie et
les microfilms, sans I'accord écrit de I''lEC ou du Comité national de I'lEC du pays du demandeur. Si vous avez des
questions sur le copyright de I'lEC ou si vous désirez obtenir des droits supplémentaires sur cette publication, utilisez

IEC Secretariat

3, rue de Varembé
CH-1211 Geneva 20
Switzerland

www.iec.ch

les coordonnées ci-aprés ou contactez le Comité national de I'lEC de votre pays de résidence.

Tel.: +41 22 919 02 11
info@iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that nrep.res and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Ple<.> me'-~ sure that you have the
latest edition, a corrigendum or an amendment might have been published.

IEC publications search - webstore.iec.ch/advsearchform
The advanced search enables to find IEC publications by a
variety of criteria (reference number, text, technical
committee, ...). It also gives information on projects, replaced
and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Just Published
details all new publications released. Available online and once
a month by email.

IEC Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publication or xea
further assistance, please contact the Customer Zl-~nice
Centre: sales@iec.ch.

IEC Products & Se vices Portal - products.iec.ch

Discover our po ‘el ul search engine and read freely all the
publications pravie. s. Vvith a subscription you will always have
access to up to date content tailored to your needs.

Elecu ~pelia - www.electropedia.org

The wo.'d's .eading online dictionary on electrotechnology,
cc ntaining more than 22 300 terminological entries in English
ar, ' Fre 1.ch, with equivalent terms in 19 additional languages.
Also known as the International Electrotechnical Vocabulary
(IEV) online.

A propos de I'lEC

La Commission Electrotechnique }iic nativ.aiale (IEC) est la premiére organisation mondiale qui élabore et publie des

Normes internationales pour tout ¢ » 4ui

A propos des publications IEC

trait a I'électricité, a I'électronique et aux technologies apparentées.

Le contenu technique des pulica ions IEC est constamment revu. Veuillez vous assurer que vous possédez I'édition la
plus récente, un corrigenc '1m o 1 amendement peut avoir été publié.

Recherche de pubi-ations IE ™ -

webstore.iec.ch/3dvsc archform

La recherche a2anc e permet de trouver des publications IEC
en utilisant diffe =nts critéres (numéro de référence, texte,
comité d’é’udes, ...;. Elle donne aussi des informations sur les
projets et I s publications remplacées ou retirées.

JEC . 'st Pui lished - webstore.iec.ch/justpublished

I\ stez inforné sur les nouvelles publications IEC. Just
Pub.=*ed détaille les nouvelles publications parues.
L sponible en ligne et une fois par mois par email.

Service Clients - webstore.iec.ch/csc

Si vous désirez nous donner des commentaires sur cette
publication ou si vous avez des questions contactez-nous:
sales@iec.ch.

IEC Products & Services Portal - products.iec.ch

Découvrez notre puissant moteur de recherche et consultez
gratuitement tous les apercus des publications. Avec un
abonnement, vous aurez toujours accés a un contenu a jour
adapté a vos besoins.

Electropedia - www.electropedia.org

Le premier dictionnaire d'électrotechnologie en ligne au monde,
avec plus de 22 300 articles terminologiques en anglais et en
frangais, ainsi que les termes équivalents dans 19 langues
additionnelles. Egalement appelé Vocabulaire
Electrotechnique International (IEV) en ligne.


mailto:info@iec.ch
https://www.iec.ch/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
https://products.iec.ch/
http://www.electropedia.org/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
https://products.iec.ch/
http://www.electropedia.org/
https://www.stdhive.com/standards/iec-60794-1-1-ed-50-b2023-pdf/

IEC 60794-1-1

Edition 5.0 2023-05

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

colour
inside

Optical fibre cables —
Part 1-1: Generic specification — General

Cables a fibres optiques —
Partie 1-1: Spécification générique — Généraiités

INTERNATIQNAL
ELECTROTEC.!NICAL
COMMIE SION

“OM. 11ISS.ON
ELZCTROTECHNIQUE
INTERNATIONALE

ICS 33.180.10 ISBN 978-2-8322-6709-7

Warning! Make sure that you obtained this publication from an authorized distributor.
Attention! Veuillez vous assurer que vous avez obtenu cette publication via un distributeur agréé.

® Registered trademark of the International Electrotechnical Commission
Marque déposée de la Commission Electrotechnique Internationale


https://www.stdhive.com/standards/iec-60794-1-1-ed-50-b2023-pdf/

-2- IEC 60794-1-1:2023 © |EC 2023

CONTENTS

FOREWW O R DD ...t ettt 4
1 oo ] o XS PP 6
2 NOIMAtIVE FEIEIENCES ...oeieii e 6
3 Terms and definitioNS ... s 7
4 Graphical symbols and abbreviated terms ..., 12
5  Optical fibre cables — [EC 60794 StruCture ..........c.ooviiiii e 13
5.1 GBNEIAl . e e 13
5.2 IEC B0794-1 SBIIES ouieniiniiiiii ittt ettt e e e e e e e e e e 13
5.3 IEC B0794-2 SIS ittt e 1
5.4 IEC B0794-3 SEIIES ..vuiiiiiiiiiie et o 14
5.5 IEC B0794-4 SEIIES .ueniniiiiiiie et 15
5.6 IEC B0794-5 SEIIES .ottt e 15
5.7 IEC B0794-6 SEIES .uceuiiniiiiiiieiie e e e s e 15
5.8 IEC B0794-7 SEIIES vttt e e et 16

6 Cable materials .......cooiiiiiiii . O 16
6.1 Indoor cable materials..........c..ooeiiii e e L 16
6.2 Outdoor cable materials .............ccoooiiiiiiiinn. L 16
6.3 Indoor/outdoor cable materials...... ..o 17
6.4 Environmental requirements for cable materials ..........cocooiiiiiiiiii i 17

AR 71 o] (=Y oTo] 4 1< { U o o o AR PR 17
7.1 GENEIAL .. e 17
7.2 L6701 [oTUT i oTo o 11 o [N PP 17
7.2.1 (O 1YY V= PP 17
7.2.2 Fibre colour coding........... B, N 18
7.2.3 Unit colour coding....... N 18
7.2.4 Sheath ColoUr COTING e 18

7.3 T o - T 18
7.3.1 General ............ S 18
7.3.2 Attenuation cocfficient ... 18
7.3.3 Attenuati\n uniiormity — Attenuation discontinuities ..., 18
7.3.4 Cable cot-oif wavelength ... 18
7.3.5 Polarization mode dispersion (PMD) ... 19

7.4 BUT I tUDES o 19
7.5 Tencile strength elements ... 19
7.6 Cruch protection elements ... 19
7.7 Water blocking €lements .. ... 19
8 Sheath removal elements. ... 19
7.9 Cable Sheath ... 20

e} Measuring and test Methods ... ... 20
8.1 LT 1= - T PPN 20
8.2 Measuring methods for transmission and optical characteristics............................ 20
8.3 Measuring methods for dimenSiONS ...........oiiiiiii i 20
8.4 Test methods for mechanical characteristics............ccoooiiiiiiii 21
8.5 Test methods for environmental characteristics............coocoviiiiiiiiii i, 21
8.6 Test methods for cable element characterization ...............coooiiiiiiiii . 21

8.7 Measuring and test methods for electrical characteristics..................... . 21


https://www.stdhive.com/standards/iec-60794-1-1-ed-50-b2023-pdf/

IEC 60794-1-1:2023 © |IEC 2023 -3-

Annex A (informative) Guidelines for specific optical fibre and cabled fibre

X2 (o4 1= 1 g Lo - PP 23
A1 LT =Y o= ¥ S 23
A.2 Cabled fibre attenuation requirements...........cccooiiiiiii 23
A3 Cabled fibre bandwidth requirements ... 24
A.4 Type testing @t 1 625 NM ... 25

Annex B (informative) Guidelines for qualification sampling .............ccoooiiiiiiii i, 26
B.1 LT a1 = PP 26
B.2 Fibre selection for cable testing ..o 26
B.3 Pass/fail Criteria ... ..o 27

Annex C (informative) Preferred temperatures ..........ocoiiiiiiiiiiiiiii e D 28

B O G A Y e e ....29

Table 1 — IEC 60794 StruCtUre ..o e 13

Table 2 — IEC B0794-1 SIS . ceuuiiiiiiieii ettt e e e e e e e e 14

Table 3 — IEC B0794-2 SIS, ...uiiuiiiieiiieiieii e e e s e e e 14

Table 4 — IEC 60794-3 S@IieS .. e e 15

Table 5 — IEC B0794-4 SeIIieS . ..u i e 15

Table 6 — IEC 60794-5 SErieS.....ccccvieuiiiieiiieiieeeeeee e PP 15

Table 7 — IEC B0794-6 SIS, ...t et ettt e e 16

Table 8 — Indoor cables materials (examples).......... R < 16

Table 9 — Outdoor cable materials (EXamples) ... i e 17

Table 10 — Measuring methods for transmission an' eptical characteristics .......................... 20

Table 11 — Measuring methods for dimensioNs ........cooviiiii i 21

Table 12 — Measuring methods for electricaicnaracteristics. ..o, 22

Table A.1 — Maximum single-mode c7.01-.d 11ore attenuation coefficient (dB/km), as

given by ITU-T ..o R A5 /PR 23

Table A.2 — Category A1- multim.de ‘ibre maximum cable attenuation coefficient

(dB/KM) v Ry, . PP PP OP P OPR PP PPRPPPI 24

Table A.3 — Single-mode.nm.21mum cable attenuation coefficient (dB/km) ..., 24

Table A.4 — Category A1 multimode cabled fibre bandwidth (MHz-km) ................oin. 25

Table A.5 — Guidanc e velues for 1 625 nm type test acceptance criteria............cccceeveninnnn. 25

Table B.1 — Recommelr.1ed minimum number of tested fibres ina cable .......................cooee. 26

Table C.1'— F.=feried low and high temperature ..., 28


https://www.stdhive.com/standards/iec-60794-1-1-ed-50-b2023-pdf/

1)

2)

3)

4)

5)

6)

7)

8)

9)

-4 - IEC 60794-1-1:2023 © |EC 2023

INTERNATIONAL ELECTROTECHNICAL COMMISSION

OPTICAL FIBRE CABLES -
Part 1-1: Generic specification — General

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization cc mpricing
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote intern.fion.!
co-operation on all questions concerning standardization in the electrical and electronic fields. To this =na >nd
in addition to other activities, IEC publishes International Standards, Technical Specifications, Te chn.~al K. »orts,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Public: '‘on(<}*). Their
preparation is entrusted to technical committees; any IEC National Committee interested in the subj. <t dealt with
may participate in this preparatory work. International, governmental and non-governmental ¢ ganizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the Internationl Organization for
Standardization (ISO) in accordance with conditions determined by agreement betweer the .2* organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly ¢s po: ~ible, an international
consensus of opinion on the relevant subjects since each technical committe= ha. r:presentation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and < e accepted by IEC National
Committees in that sense. While all reasonable efforts are made to =ns ire that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the we« lmowvhich they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National. Comm. ‘ee< undertake to apply IEC Publications
transparently to the maximum extent possible in their national >nd . ~gional publications. Any divergence between
any IEC Publication and the corresponding national or regional iblication shall be clearly indicated in the latter.

IEC itself does not provide any attestation of conformity Ind pendent certification bodies provide conformity
assessment services and, in some areas, access to IEC \..=.ks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

All users should ensure that they have the lates* ea.fion f this publication.

No liability shall attach to IEC or its director.; eiapluyees, servants or agents including individual experts and
members of its technical committees and. et ‘Naconal Committees for any personal injury, property damage or
other damage of any nature whatsueve. ~whither direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, cce of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Norm~tive = ferences cited in this publication. Use of the referenced publications is
indispensable for the correct ‘ipr.ication of this publication.

Attention is drawn to the p<ssib..ily that some of the elements of this IEC Publication may be the subject of patent
rights. IEC shall not be helu responsible for identifying any or all such patent rights.

IEC 60794-1-1 has L»er. prepared by subcommittee 86A: Fibres and cables, of IEC technical
committee 86: Tibre op.ics. It is an International Standard.

This fifth edlitioni cancels and replaces the fourth edition published in 2015. This edition
constitutes a technical revision.

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

a) reorganization of the document to a more logical flow making it easier for the reader:

b) expansion of the tables to include names and definitions of all documents in the IEC 60794-x

series;

c) expansion of the definitions, graphical symbols, terminology and abbreviations content, with

the aim of making this document the default and reference for all others in the IEC 60794-x
series;
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d) inclusion of updated, reorganized and expanded optical fibre, attenuation and bandwidth
subclauses, with the aim of making this document the default and reference for all others in
the IEC 60794-x series.

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

Draft Report on voting

86A/2286/FDIS 86A/2313/RVD

Full information on the voting for its approval can be found in the report on voting indicated ir
the above table.

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

This document was drafted in accordance with ISO/IEC Directives, Part 2, and auvveluped in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplament, available
at www.iec.ch/members_experts/refdocs. The main document types develop2d by IEC are
described in greater detail at www.iec.ch/publications.

A list of all parts in the IEC 60794 series, published under the gencral u''e Uptical fibre cables,
can be found on the IEC website.

The committee has decided that the contents of this documenu ' viii remain unchanged until the
stability date indicated on the IEC website under webstcre.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 1-1: Generic specification — General

1 Scope

This part of IEC 60794 applies to optical fibre cables for use with communication equipmen?
and devices employing similar techniques. Electrical properties are specified for optical girund
wire (OPGW) and optical phase conductor (OPPC) cables. Hybrid communication cab.=»s cre
specified in the IEC 62807 series.

The object of this document is to establish uniform generic requirements for the yeon.strical,
transmission, material, mechanical, ageing (environmental exposure), climatic ana zlectrical
properties of optical fibre cables and cable elements, where appropriate.

2 Normative references

The following documents are referred to in the text in such a way_.that scme 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 referenied document (including any
amendments) applies.

IEC 60189-1, Low-frequency cables and wires witk-PV = insulation and PVC sheath — Part 1:
General test and measuring methods

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

IEC 60793-1-21, Optical fibres — Pes.1-2': Measurement methods and test procedures —
Coating geometry

IEC 60793-1-22, Optical fibre= — Part 1-22: Measurement methods and test procedures —
Length measurement

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

IEC 60793-1-44, Opti al fibres — Part 1-44: Measurement methods and test procedures —
Cut-off wavelengt*h

IEC 60793-1-16, Optical fibres — Part 1-46: Measurement methods and test procedures —
Monitoring of changes in optical transmittance

1-C ©0797-1-48, Optical fibres — Part 1-48: Measurement methods and test procedures —
Po.~rization mode dispersion

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

IEC 60793-2-10, Optical fibres — Part 2-10: Product specifications — Sectional specification for
category A1 multimode fibres

IEC 60793-2-40:2021, Optical fibres — Part 2-40: Product specifications — Sectional
specification for category A4 multimode fibres
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