IEC 60794-2-20:32%45:
a9

IEC 60794-2-20

Edition 4.0 2024-12

INTERNATIONAL |
STANDARD Qé :

NORME N\
INTERNATIONALE QO

colour
ﬁ inside
Optical fibre cables — *
Part 2-20: Indoor cables — Family specificat'\ﬂ-f\gwulti-fibre optical cables

Cables a fibres optiques — g)
Partie 2-20: Cables intérieurs — Spécificatio.. de famille pour les cables optiques

multifibres $ N

575



https://www.stdhive.com/standards/iec-60794-2-20-ed-40-b2024-pdf/

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2024 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.s " ma'C 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and withdrawn publications.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 xe2n
further assistance, please contact the Customer C-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 previe 's, graphical symbols and the glossary.
With a subs ription you will always have access to up to date
content t~ilorc A to your needs.

Electroy ~dia - www.electropedia.org

T!'e worlas leading online dictionary on electrotechnology,
co. tain' g more than 22 500 terminological entries in English
and rrench, with equivalent terms in 25 additional languages.
Also known as the International Electrotechnical Vocabulary
wEV) online.

A propos de I'lEC

La Commission Electrotechnique !iic nativiale (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 pu. lica.ions IEC est constamment revu. Veuillez vous assurer que vous possédez I'édition la
plus récente, un corrigenc 'm o | amendement peut avoir été publié.

Recherche de pub''~ations IE ™ -

webstore.iec.ch/a3dvse archform

La recherche 2:7anc ‘e permet de trouver des publications IEC
en utilisant diffe.=nts criteres (numéro de référence, texte,
comité d’é‘udes, ...,. Elle donne aussi des informations sur les
projets et le s publications remplacées ou retirées.

'EC ¢ 'st Pui lished - webstore.iec.ch/justpublished
T\stez ‘nforné sur les nouvelles publications IEC. Just
Pub,~*.ed détaille les nouvelles publications parues.
L =ponible 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 apergus des publications, symboles
graphiques et le glossaire. 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 22 500 articles terminologiques en anglais et en
frangais, ainsi que les termes équivalents dans 25 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-60794-2-20-ed-40-b2024-pdf/

IEC 60794-2-20

Edition 4.0 2024-12

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

colour
inside

Optical fibre cables —
Part 2-20: Indoor cables — Family specificatior. fo: rulti-fibre optical cables

Cables a fibres optiques —
Partie 2-20: Cables intérieurs — Spécification de famille pour les cables optiques
multifibres

INTERNATIQNA.
ELECTROTEC.!INICAL
COMMIE SION

~OM. 1ISS.ON
EL-ZCTROTECHNIQUE
INTERNATIONALE

ICS 33.180.01 ISBN 978-2-8327-0082-2

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-60794-2-20-ed-40-b2024-pdf/

-2- IEC 60794-2-20:2024 © |EC 2024

CONTENTS

O T T 1 I PP 4
1 S T oo o 1S 6
2 NOrMative referENCES .. o 6
3 Terms and definitions ... 7
S O] 13 4 ¥ o o o [ PN 7
4.1 =Y a1 =Y PP 7
4.2 OPLICAl fIDIES .oeieiiiii e 7
4.3 = 8
4.4 RUQGGEAIZEA fiDrE .. e ....8
4.5 8T Lo 1 1= T I oo T f = 8
4.6 01 = S N 8
4.7 Stranded tUDE ..o e 8
4.8 (4] o] o Lo Y =3 (U o1 {1 Y PP 8
4.9 Strength and anti-buckling members ... e, 9
410 RIPCOIA e e e 9
A1 Sheath e s 9
4.12  Sheath Marking .. ... e e 9
4.13 Identification ... ettt ettt e 9
4.14 Examples of cable conStruCtionS ..o 9

S T I == 9
5.1 LY 7= =Y 9
5.2 [ 1T 1= 1= Lo 1< O 10
5.3 Mechanical reqUIrEmMENTS ... ... e 10
5.3.1 Tensile performancCe ... e 10
5.3.2 CTUS N e s 10
5.3.3 I PG - e 10
5.3.4 =Y o o o o S 11
5.3.5 Repeated benCing ... 11
5.3.6 Bending UNCEr (BNSION . ...iuiii e 11
5.3.7 Bending ait G temperature ..o 11
5.3.8 = PP 11
5.3.9 I 5T I PP 12
5.3.10 A KK e 12

54 Environinental requirements — Temperature cycling .......c.covviiiiiiiniin e, 12
5.5 TrenSIMISSION FEQUINEMENTS L..iuii e e e 13
5.5.1 LT o= = | P 13
5.5.0 Single-mode optical fibres ..o 13
5.5.3 Single-mode dispersion unshifted (B-652.B) optical fibre .................o.co. 13
5.5.4 Single-mode dispersion unshifted (B-652.D) optical fibre ............coocoiiiiiinn. 13
5.5.5 Single-mode (B-657.A) optical fibre .......ccooiiiii 14
5.5.6 Single-mode (B-657.B) optical fibre ..o 14
5.5.7 Multimode optical fibres . ..o 14
5.5.8 Multimode (A1-OM1 to A1-OMS5) optical fibres ..., 15

5.6 Fire PerfOrmMaANCE ..o e 15
Annex A (informative) Examples of cable constructions .............ccooiiiiiiiii i, 16

Annex B (informative) Family specification for multi-fibre optical cables — Blank detail
specification and MinNiMumM requUIreMENTS. .. ..o 21


https://www.stdhive.com/standards/iec-60794-2-20-ed-40-b2024-pdf/

IEC 60794-2-20:2024 © |IEC 2024 -3-

B.1 Blank detail specCification ..........ccooiiiii 21
B.1.1 LT o= = | P 21
B.1.2 Cable desCriplion ... e 21
B.1.3 Cable elemMEeNt ... 22
B.1.4 Cable CoNSIrUCHION ... oo 23
B.1.5 Installation and operating conditions...........cooooiiiii i 24
B.1.6 Mechanical and environmental tests ... 24

B.2 Cables subject to the MICE environmental classification (ISO/IEC 11801-1

and related standards) ... ... 25
B O A Y e e 26
Figure A.1 — Example of cross-section of a 12-fibre cable..............coooviiiiii i, 16
Figure A.2 — Example of cross-section of a 36-fibre cable..............coooiiiiiiii i, 16
Figure A.3 — Example of cross-section of a 6-fibre break-out cable ..................o .., 17
Figure A.4 — Example of cross-section of a 24-fibre break-out cable .........0......0 . 17
Figure A.5 — Example of cross-section of a slotted core type indoor cabic witn 4-fibre
T DD OIS e e e 18
Figure A.6 — Example of cross-section of an SZ (reverse oscillating lay) slotted core
type indoor cable with 2-fibre ribbons...............cocoiiiil | S 18
Figure A.7 — Example of cross-section of an SZ (reverse cscillaung lay) slotted core
type indoor cable with 4-fibre bundles ......... ..o 19
Figure A.8 — Example of multi-fibre unitube cable ........ R R 19
Figure A.9 — Example of multi-fibre cable.............o i, 19
Figure A.10 — Example of a retractable (micro-module) cable ... 20
Table 1 — Dimensions of buffered fibres ... ..o 8
Table 2 — Typical values for temneiatuic CYCHNG....oouiii i, 12
Table 3 — Common single-mo<~ optical fibre requirements ... 13
Table 4 — Cabled fibre attevation requirements for B-652.B optical fibre ..o, 13
Table 5 — Cabled fibre a'tenuation requirements for B-652.D optical fibre............................. 14
Table 6 — Cabled fihre a'tenuation requirements for B-657.A optical fibre ............................ 14
Table 7 — Cabled fibre attenuation requirements for B-657.B optical fibre ............................. 14
Table 8 —Coimo.> multimode optical fibre requirements ..........ccccooiiiiiiiiiiii i, 14
Table 9 — Canled fibre attenuation requirements for A1-OM1 to A1-OMS5 optical fibres.......... 15
Table B.1 — Cable desCriplion ... 21
Tabia B.z — Cable element. .o 22
Tavle B.3 — Cable CONSITUCTION .....u.i e 23
Teable B.4 — Installation and operating conditions ........ccc.ooiiiiiiii 24

Table B.5 — Tests applicable ... ..o e 24


https://www.stdhive.com/standards/iec-60794-2-20-ed-40-b2024-pdf/

1

2)

3)

4)

5)

6)

7)

8)

9)

-4 - IEC 60794-2-20:2024 © |EC 2024

INTERNATIONAL ELECTROTECHNICAL COMMISSION

OPTICAL FIBRE CABLES -

Part 2-20: Indoor cables —
Family specification for multi-fibre optical cables

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comp.’sing
all national electrotechnical committees (IEC National Committees). The object of IEC is to promnte inter. ational
co-operation on all questions concerning standardization in the electrical and electronic fields. To ti.’'s ehd and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Teci.ical Xeports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publicatior.’s)"). Their
preparation is entrusted to technical committees; any IEC National Committee interested in th » subject dealt with
may participate in this preparatory work. International, governmental and non-governmenta: ~rganizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the Inter. ationa. Organization for
Standardization (ISO) in accordance with conditions determined by agreement betwc 2n th . twe organizations.

The formal decisions or agreements of IEC on technical matters express, as i 2@rly s pussible, an international
consensus of opinion on the relevant subjects since each technical commii. e his representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for internationai us=2 and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made tr.en. ire that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for th2 way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National C-mn.’ttees undertake to apply IEC Publications
transparently to the maximum extent possible in their natior.a. anu regional publications. Any divergence between
any IEC Publication and the corresponding national or reg nnal sublication shall be clearly indicated in the latter.

IEC itself does not provide any attestation of conformity. Independent 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 certificatior hodl'ies.

All users should ensure that they have the laic=t dition of this publication.

No liability shall attach to IEC or its dire :itc''s, .employees, servants or agents including individual experts and
members of its technical committees end . -C ational Committees for any personal injury, property damage or
other damage of any nature whatshev.r, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publicetion, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the No. rativ 2 references cited in this publication. Use of the referenced publications is
indispensable for the corr=ct ap . !ication of this publication.

IEC draws attention ‘v ‘he possibility that the implementation of this document may involve the use of (a)
patent(s). IEC takes ‘0 pcsition concerning the evidence, validity or applicability of any claimed patent rights in
respect thereof. As of .. 2"Jdate of publication of this document, IEC had not received notice of (a) patent(s), which
may be requirc ' to imple.nent this document. However, implementers are cautioned that this may not represent
the latest inf-rma’on, which may be obtained from the patent database available at https://patents.iec.ch. IEC
shall not k= he'd responsible for identifying any or all such patent rights.

IEC 607 94-2-20 has been prepared by subcommittee 86A: Fibres and cables, of IEC technical
ccmivitte2 86: Fibre optics. It is an International Standard.

Thiz fourth edition cancels and replaces the third edition published in 2013. This edition
cnstitutes a technical revision.

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

a) update of the normative references;

b) review update of parameters and requirements for mechanical tests and environmental

tests, maintaining alignment with additional relevant standards in the IEC 60794-2 series;

c) addition of cabled fibre attenuation requirements;
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d) addition of cable design examples.

This document is to be used in conjunction with IEC 60794-1-1:2023, IEC 60794-1-2:2021,
IEC 60794-1-21:2015 and IEC 60794-1-21:2015/AMD:2020, IEC 60794-1-22:2017,
IEC 60794-1-23:2019 and IEC 60794-2:2017.

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

Draft Report on voting

86A/2431/FDIS 86A/2520/RVD

Full information on the voting for its approval can be found in the report on voting indicctea in
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;.2n{ developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplen ent, available
at www.iec.ch/members_experts/refdocs. The main document types u>ve uped by IEC are
described in greater detail at www.iec.ch/publications.

A list of all parts of 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'doc 'mc.ic will remain unchanged until the
stability date indicated on the IEC website under wenstcre.iec.ch in the data related to the
specific document. At this date, the document will oe

e reconfirmed,

e withdrawn, or

e revised.

IMPORTANT - The "colou. inside" logo on the cover page of this document indicates
that it contains colours v *icli are considered to be useful for the correct understanding
of its contents. Users shouid therefore print this document using a colour printer.
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OPTICAL FIBRE CABLES -

Part 2-20: Indoor cables —
Family specification for multi-fibre optical cables

1 Scope

This part of IEC 60794 is a family specification covering multi-fibre optical cables for ir.1oor
use. The requirements of the sectional specification IEC 60794-2 are applicable to vabi>s
covered by this document. Annex B contains a blank detail specification and general g idance
in case the cables are intended to be used in installations governed by the MIC: ta.le of
ISO/IEC 11801-1.

2 Normative references

The following documents are referred to in the text in such a way that scme ~: all of their content
constitutes requirements of this document. For dated references, or' ¢ th. edition cited applies.
For undated references, the latest edition of the referenced dczument (including any
amendments) applies.

IEC 60304, Standard colours for insulation for low-frequer.cy ¢ ables and wires

IEC 60793-1-20, Optical fibres — Part 1-20: Measurc.ner.* methods and test procedures — Fibre
geometry

IEC 60793-1-21, Optical fibres — Part 1-21. Mcasurement methods and test procedures —
Coating geometry

IEC 60793-1-40, Optical fibres — Par. «-4'): Attenuation measurement methods

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

IEC 60793-1-46, Optical fibres — Part 1-46: Measurement methods and test procedures —
Monitoring of changs ii. optical transmittance

IEC 60793-2-70, Optical fibres — Part 2-10: Product specifications — Sectional specification for
category A1 multimode fibres

IEC 607 13-2-50, Optical fibres — Part 2-50: Product specifications — Sectional specification for
clacs b ¢ ngle-mode fibres

'EC 50794-1-1:2023, Optical fibre cables — Part 1-1: Generic specification — General

IEC 60794-1-2:2021, Optical fibre cables — Part 1-2: Generic specification — Basic optical cable
test procedures — General guidance

IEC 60794-1-21:2015, Optical fibre cables — Part 1-21: Generic specification — Basic optical
cable test procedures — Mechanical test methods
IEC 60794-1-21:2015/AMD1:2020
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