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INTERNATIONAL ELECTROTECHNICAL COMMISSION

OPTICAL FIBRE CABLES -

Part 2-22: Indoor cables —
Detail specification for multi-simplex breakout
loptical cablesto be ferminated-with-connectors for use in terminated]
breakout cable assemblies

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compri
Bll national electrotechnical committees (IEC National Committees). The object of IEC is(to pfomote internati
Co-operation on all questions concerning standardization in the electrical and electronie fields. To this end
n addition to other activities, IEC publishes International Standards, Technical Spegifications, Technical Repq
Publicly Available Specifications (PAS) and Guides (hereafter referred to as \IEC Publication(s)”). T
breparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt
may participate in this preparatory work. International, governmental and non-goyvernmental organizations liai
with the IEC also participate in this preparation. IEC collaborates closely with the International Organizatior]
Standardization (ISO) in accordance with conditions determined by agreement between the two organization

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

EC Publications have the form of recommendations for intefnational use and are accepted by IEC Nati
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for
Mmisinterpretation by any end user.

n order to promote international uniformity, IEC/National Committees undertake to apply IEC Publicat
ransparently to the maximum extent possible intheir national and regional publications. Any divergence betw
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the la

EC itself does not provide any attestation“of conformity. Independent certification bodies provide confor
hssessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for
Eervices carried out by independent:certification bodies.

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

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

ing
nal
and
rts,
heir
ith
ing
for

nal
all

nal
IEC
any

ons
een
ter.

ity
any

and
B or
and
IEC

Attention is drawn.to the Normative references cited in this publication. Use of the referenced publicationjs is

ndispensable,for the correct application of this publication.

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

s\redline version of the official IEC Standard allows the user to identify the chang

ent

es

made to the previous edition IEC 60794-2-22:2016. A vertical bar appears in the margin
wherever a change has been made. Additions are in green text, deletions are in
strikethrough red text.
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IEC 60794-2-22 has been prepared by subcommittee 86A: Fibres and cables, of IEC technical
committee 86: Fibre optics. It is an International Standard.

This second edition cancels and replaces the first edition published in 2016. This edition
constitutes a technical revision.

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

edi

a)

tion:

changed partly the wording in the title and the scope to align with IEC 60794-2-

50,

b)
c)
d)
e)
f)
9)
h)

The text of this International Standard is based on the following;documents:
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Thtcommittee has decided that the contents of this document will remain unchanged until

IEC bUr94-2-25 and IEC bU/M94-2-24,

added IEC 60793-1-40, IEC 60793-1-46 and IEC 60794-1-2 to the normative references|;

deleted reference to IEC 60794-2-51;

added the definition of terminated breakout cable assembly;

changed the number of bend cycles from 10 to 3 to harmonise with IEC 60794-2-50;
changed test parameters for temperature cycling to harmonise with IEC 60794-2-50;
added maximum attenuation requirements after temperature cycling;

replaced the text for the fire performance with an improved description.

Draft Reporten voting

86A/2285/FDIS 86A/2317/RVD

above table.
e language used for the development.of this International Standard is English.

s document was drafted in aceordance with ISO/IEC Directives, Part 2, and developedg
ordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, availa
www.iec.ch/members_expé€rts/refdocs. The main document types developed by IEC
cribed in greater detail(at\www.iec.ch/publications.

st of all parts in the JEC 60794 series, published under the general title Optical fibre cab
be found on the HEC website.

ility date) indicated on the IEC website under webstore.iec.ch in the data related to
cific-dgcument. At this date, the document will be

| information on the voting for its approval can*be found in the report on voting indicated i

d

in
ble
are

the
the

reconfirmed,

withdrawn,
replaced by a revised edition, or

amended.

IMPORTANT - The 'colour inside' logo on the cover page of this publication indicates that it
contains colours which are considered to be useful for the correct understanding of its
contents. Users should therefore print this document using a colour printer.
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OPTICAL FIBRE CABLES -

Part 2-22: Indoor cables —
Detail specification for multi-simplex breakout
optical cables-to-be-terminated-with-connectors for use in terminated
breakout cable assemblies

1 | Scope

This part of IEC 60794 is a detail specification and specifies breakout optical lcables with
multiple simplex optical fibre cables for-termination-with-connectors use in terminated breakput
caljle assemblies.

2 | Normative references

The following documents are referred to in.thetext in such a way that some or all of their content
cornstitutes requirements of this document:\For dated references, only the edition cited applies.
For undated references, the latestedition of the referenced document (including any
amendments) applies.
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IEQ 60793-1-20, Optical fibres — Part 1-20: Measurement methods and test procedures — Fipre
geometry

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

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

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

\EC_60793-2._Optical i Dot 2: P fioati 5

IEC 60793-2-10, Optical fibres — Part 2-10: Product specifications — Sectional specification for
category A1 multimode fibres
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IEC 60793-2-50, Optical fibres — Part 2-50: Product specifications — Sectional specification for
class B single-mode fibres

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

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

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

IEG 60794-1-22, Optical fibre cables — Part 1-22: Generic specification — Basic optical.capble
tesf procedures — Environmental test methods

IEQ 60794-2, Optical fibre cables — Part 2: Indoor cables — Sectional specification

IEG 60794-2-20, Optical fibre cables — Part 2-20: Indoor cables — Family Specification for mylti-
fibne optical cables

IEG 60794-2-50, Optical fibre cables — Part 2-50: Indoor cables’— Family specification |for
sinplex and duplex cables for use in terminated cable assemblies

IEAQ 60704-2.51
=g Ouo4-—2=-o1

IEG 60811-202, Electric and optical fibre cables —<Test methods for non-metallic materials —
Paft 202: General tests — Measurement of thiekhess of non-metallic sheath

IEG 60811-203, Electric and optical fibrexcables — Test methods for non-metallic materials —
Paft 203: General tests — Measurementof overall dimensions

3 | Terms and definitions

For the purposes of this dogument, the terms and definitions given in IEC 60794-1-1 and the
following apply.

IS@ and IEC maintain terminological databases for use in standardization at the followjing
addresses:

o |IEC EleCtropedia: available at http://www.electropedia.org/

o [ISOOnline browsing platform: available at http://www.iso.org/obp

3.14

multi-simplex breakout cable
cable consisting of multiple simplex optical fibre cables, stranded together under a common
sheath, which may be stranded in one layer or multi-layers or bundled to subunits around a
central member as necessary

3.1.2

simplex optical fibre cable

cable including a primary or secondary coated fibre that is surrounded with either metallic or
non-metallic strength members within a sheath of suitable material

3.1.3
terminated breakout cable assembly
breakout cable terminated with connectors
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4

General

The requirements of the sectional specification IEC 60794-2 are applicable to cables covered

by

this document.

The requirements of the family specification IEC 60794-2-20 are applicable to breakout cables
to be installed without terminated connectors.

Fan-out kits used for cable systems are not covered by this document.

5

5.1

In
cor
cakl

It i
asy

Construction

General

addition to the constructional requirements in IEC 60794-2 and IEC\60794-2-20,
siderations in Clause 5 apply to multi-simplex breakout cables for use in terminated break
le assemblies.

5 not the intention of this document to specify the finished-terminated breakout ca
embly complete with terminations.

Optical fibres

the
put

ble

ThTre shall be no fibre splice in any delivery length. It*shall be possible to identify each
indjvidual fibre throughout the length of the cable.

Th
IEC
sha

-categories A1-OM1 or A1-OM2 to A1-OM5 or IEC 60793-2-50 class B.

Simplex optical fibre cables

60794¢2350. The buffer type, the buffer diameter and simplex optical fibre cable diame
Il be-aceording to the relevant specification or agreed between customer and supplier.

timode or single-mode optical fibres shall meet the requirements of IEC 60793-2}

b simplex¢optical fibre cables shall meet the requirements of the family specificafion

ter

The cable shall be designed with sufficient strength members to meet the requirements of this
document.

The strength and/or anti-buckling members 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.
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5.5 Ripcord

If required, a ripcord may be provided beneath the cable sheath. The functionality of the ripcord
shall be tested according to IEC 60794-1-21, method E25.

5.6 Cable sheath

The cable shall have an overall protective sheath. The cable diameter shall be-specified-in-the
relevant-detailspecification{orproductspecification) agreed between customer and supplier.

5.7—Steathmmarking

If required, the cable shall be marked as agreed upon between the customer and the _supplier.

5.8 Examples of cable constructions

Examples of-seme—main—types—of typical cable constructions are shown_in Annex B. Other
configurations (e.g. multi-layer constructions) are not precluded if they meet the mechanigal,
enyironmental and transmission requirements given in this document.

6 |Tests

6.1 General

Compliance with the specification requirements shall be verified by carrying out tests selected
from Clause 6. It is not intended that all tests be carried*out in all cases. The tests to be applied
and the frequency of testing-shal need to be agreed upon between the customer and fthe
supplier.

Asa general requirement for the tests specified in this document, the spirit is to keep "no change
in attenuation” criteria at the end of each, evaluation, although the parameters specified in this
dog¢ument may be affected by measurgment uncertainty arising either from measurement errprs
or falibration errors. The optical total uncertainty of measurement for this document shall|be
+0,05 dB for single-mode fibres ‘@nd +0,2 dB for multimode fibres. Any measured value within
thig range shall be consideredas "no change in attenuation".

Single-mode cables shall ‘be measured at 1 550 nm and multimode cables at 1 300 pm.
Megsurement at other.wavelengths may be agreed between the customer and the suppljer.
Mepsurements of dttenuation shall be carried out according to IEC 60793-1-40. Changq in
att¢nuation measuréments shall be carried out according to IEC 60793-1-46. The maximjum
chdnge in attenuation refers to the + deviation from the original value at ambient temperatpre
before the test:

NOTE , The“optimized wavelength for multimode fibres A1-OM3 and A1-OM4 is 850 nm and for A1-OM5 fibre,|the
targetéd operational wavelength range is in the vicinity of 850 nm to 950 nm.

If cable loops are used within a test to fix the ends of a cable, the loop diameter shall be equal
or greater than the specified minimum cable bend diameter to avoid cable damage and
excessive mode filtering in multimode fibre.

Unless otherwise specified, all tests shall be carried out at-ambient-temperature,—as-described
m-HEC-680793-1-14 expanded test conditions as specified in IEC 60794-1-2.
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6.2 Dimensions

The fibre dimensions and tolerances shall be verified in accordance with IEC 60793-1-20 or
IEC 60793-1-21. The diameter of the buffer, simplex optical fibre cable and of the cable, as well
as the thickness of the sheath, shall be measured in accordance with the methods of
IEC 60811-202 and IEC 60811-203.

6.3 Mechanical requirements

6.3.1 General

Tht cable shall fulfil the mechanical requirements of tensile, crush, impact and repealed

bemnding according to IEC 60794-2-20.-The-exceptionstoEC60794-2-20-are-definedinthe
fellpwing-clauses- The specific requirements for this cable type are defined in 6.3.
6.3.2 Cable Bend

Method: IEC 60794-1-21, E11A-(helix-method)}

MEndreI diameter: 20 times cable diameter

Number of turns-per-helix: 6

Number of cycles: 103

Cable sample: See Annex A for details.

Prior to bending: At both ends of the sample, alMhe components of each simpléx

optical fibre cable shall be fixed together, for example with
loeps clamps or glue. The simplex optical fibre cables shall njot
be fixed to the cable'sheath and to each other. See Annex

Bénd location: The section in thexmiddle of the breakout cable length shall be
bent.

Requirements for cabled Maximum aftenuation change of 0,20 dB during the test-<0:26

sipgle-mode fibres: dB. No change in attenuation after the test.

Requirements for cabled Maximtm attenuation change of 0,4 dB during the tgst

multimode fibres: <3:4-dB. No change in attenuation after the test.

6.4 Environmental requirements — Temperature cycling
Spotneds
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Method: IEC 60794-1-22, F12

Cable sample: The cable sample shall be prepared as shown u}/ nex A.
Prior to temperature At both ends of the length of the cable sam | components
cycling: of each simplex optical fibre cable shall ed together, fpr

example with clamps or glue. The sim pt|cal fibre cablés
shall not be fixed to the cable she d to each other. Sge

Annex A.

Té¢mperatures: For indoor breakout cables °C and +60 °C are t:l:e
recommended low and hlgh@peratures Specific operatifg
temperatures can be agr etween customer and suppligr.

Table 1 gives the preftz operatmg temperatures.

Table 1 — Preferred on{\%}d high temperatures

. © . .
Low High Sourcesl@f temperatures (informative) Remark
temperature temperature

T, Tg Perforl@ce categories Environmental

onnectors classification

mponents and of customer premises
°C °C \g}btectlve housings 2 cabling ®
3

-10 v60 O C M, ] C,E, Recommended

-10 OQ cHD -

o~

-25 n\&. +70 oP M,1,C,E,

-25 +85 opHD -
O

ABui operating service environment (performance category) or environmental classification should be sele¢ted
a<rc ing to the application. A complete list of operating service environments can be found in IEC 60794-1-1

@ Included in IEC 61753-1. The abbreviations represent:
C: indoor controlled environment;
OP:  outdoor protected environment;
HD. necessary extended upper temperature due to additional dissipation by active electronics.

b Included in ISO/IEC 11801-1. For an introduction to the MICE environmental classification system, use
ISO/IEC TR 29106. The abbreviation MICE represents: mechanical, ingress, climatic, electromagnetic.

Soak time #4: 1h

Number of cycles: 5
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Requirements for cabled

Maximum attenuation change of 0,50 dB during the test.

single-mode fibres: No change in attenuation after test.

Requirements for cabled Maximum attenuation change of 0,5 dB dB during the test.
multimode fibres: No change in attenuation after test.
7 Transmission requirements

The transmission requirements shall be in accordance with IEC 60793-2-10 or IEC 60793-2-50
and shall be agreed upon between the customer and the supplier. The maximum cable

attepuation-shallcomphrwith IEC 6079411

8

All
req
fro

NO
perf
and
legi

IEC]
req

fETaY

Fire performance

cables according to this document shall pass fire performance specifieations. T
uirements may differ in different regions (e.g. North America, EU). But tliey-also can di
N country to country.

[E 1 IEC TR 62222 provides guidance and recommendations for the requiremefts’and test methods for the,
ormance of communication cables when installed in buildings. The recommendatiofis relate to typical applicat
installation practices, and an assessment of the fire hazards presented.cAccount is also taken of applic
Slation and regulation.

TR 62222 references several IEC fire performance test methods and<also other test methods that-may caj

+betweenthe customerand-the cunnlnnr taking-into-accountthe fixelhazard presented h\l the-end-use annlu\

'he
fer

fire
ons
hble

be

ired by local or national legislation and regulation.-Fhe-tests-to-be gppHed,and-therequirements,shallbeagieed

ion

upo
of ti
the

Prd

applicable after checking with local regulations:

uStom HpP g aC HaZara—pf Ho-US

- It is important that the tests to be applled
hational legislation and regulation and the specific requirements by its intended use.

ducts placed on the EU or UK market should\determine whether harmonised EN 50574

ulfil
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Annex A
(normative)

Cable sample preparation for bend and temperature cycling test

The cable sample shall be prepared as shown in Figure A.1. Components of the cable shall be
fixed together at the illustrated positions, for example with clamps or glue.

Dimensions in metres

A
\

A
Y
A
\i

10,0 1,00

Key
1 preakout cable
simplex optical fibre cable

component fixing location at simplex optical fibre cable

A w0 N

brimary coated optical fibre

Figure-A;T — Cable sample preparation and lengths
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Annex B
(informative)

Examples of cable constructions

Figure B.1 and Figure B.2 show examples of cable constructions.

Coated fibre

Strength members (1;(1/
v

’
Simplex opti(ﬁl‘;ke cable
Cent&)ékmber overcoat
Dielectric central member

Strength members

Sheath

S\O\\ IEC

Subunit

Dielectric central member

Dielectric central member

&

Buffer Q({/b

Simplex optical fibre cable

Strength members

Sheath

Ripcord

IEC

Figure B.2 — Example of a cross-section of a 24-fibre breakout cable
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EN| 50575, Power, control and communicationNgables — Cables for general applicationq in
conystruction works subject to reaction to fire regqtirements

T Under preparation. Stage at the time of publication: IEC/CDV 60794-2-23.
2 Under preparation. Stage at the time of publication: IEC/CDV 60794-2-24.

3 This publication has been withdrawn.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

OPTICAL FIBRE CABLES -

Part 2-22: Indoor cables -
Detail specification for multi-simplex breakout
optical cables for use in terminated breakout cable assemblies

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardjzation compri
Bll national electrotechnical committees (IEC National Committees). The object of IEC is to promote internati
Co-operation on all questions concerning standardization in the electrical and electronic-fields. To this end

Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). T
breparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt
Mmay participate in this preparatory work. International, governmental and non-goyernmental organizations liai
Standardization (ISO) in accordance with conditions determined by agreemént-between the two organization

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an internati

nterested IEC National Committees.

EC Publications have the form of recommendations for international use and are accepted by IEC Nati
Committees in that sense. While all reasonable efforts are-miade to ensure that the technical content of
Publications is accurate, IEC cannot be held responsible\for the way in which they are used or for
Mmisinterpretation by any end user.

n order to promote international uniformity, IEC National Committees undertake to apply IEC Publicat

any IEC Publication and the corresponding natiomal-or regional publication shall be clearly indicated in the la

EC itself does not provide any attestation efi conformity. Independent certification bodies provide confor
hssessment services and, in some areas,caccess to IEC marks of conformity. IEC is not responsible for
services carried out by independent certification bodies.

All users should ensure that they have_the latest edition of this publication.
No liability shall attach to IEC ofits directors, employees, servants or agents including individual experts
members of its technical committees and IEC National Committees for any personal injury, property damag

bxpenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other
Publications.

ndispensable fqr the correct application of this publication.

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

60794-2-22 has been prepared by subcommittee 86A: Fibres and cables, of IEC techn
hmittee 86: Fibre optics. It is an International Standard.

ing
nal
and

n addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Repgrts,

heir
ith
ing

vith the IEC also participate in this preparation. IEC collaborates closely with<the International Organizatior] for

nal

Consensus of opinion on the relevant subjects since each technical’ committee has representation from all

nal
IEC
any

ons

ransparently to the maximum extent possible in theiy national and regional publications. Any divergence between

ter.

ity
any

and
B or

bther damage of any nature_whatsoever, whether direct or indirect, or for costs (including legal fees) [and

[EC

Attention is drawn-to.the Normative references cited in this publication. Use of the referenced publications is

ent

cal

This second edition cancels and replaces the first edition published in 2016. This edition
constitutes a technical revision.

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

50,

edition:

a) changed partly the wording in the title and the scope to align with IEC 60794-2-
IEC 60794-2-23 and IEC 60794-2-24;

b) added IEC 60793-1-40, IEC 60793-1-46 and IEC 60794-1-2 to the normative references;

c) deleted reference to IEC 60794-2-51;

d)

added the definition of terminated breakout cable assembly;
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e)
f)
g)
h)
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changed the number of bend cycles from 10 to 3 to harmonise with IEC 60794-2-50;
changed test parameters for temperature cycling to harmonise with IEC 60794-2-50;
added maximum attenuation requirements after temperature cycling;

replaced the text for the fire performance with an improved description.

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

Draft Report on voting

86A/2285/FDIS 86A/2317/RVD

Full information on the voting for its approval can be found in the report on voting indicated in
thel 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 developed in
acgordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IECSupplement, availaple
at www.iec.ch/members_experts/refdocs. The main document types’ developed by IEC pre
degcribed in greater detail at www.iec.ch/publications.
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.
Tht)committee has decided that the contents of thisidocument will remain unchanged until the
stapility date indicated on the IEC website under{webstore.iec.ch in the data related to fhe
spégcific document. At this date, the document, will*be
e [reconfirmed,
e |withdrawn,
e |[replaced by a revised edition, or.
e |amended.

IMPORTANT - The '¢olour inside' logo on the cover page of this publication indicates thaf] it

Cd
Cd

intents. Users_should therefore print this document using a colour printer.

Intains colours-which are considered to be useful for the correct understanding of its
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OPTICAL FIBRE CABLES -

Part 2-22: Indoor cables -
Detail specification for multi-simplex breakout
optical cables for use in terminated breakout cable assemblies

Thi

2

Thi
cor
Fo

amendments) applies.

IEQ
ge

IEQ
Co

IE(

IEQ
Mo

IEC
caff

IEC
cla

IEQ

IEQ

Scope

s part of IEC 60794 is a detail specification and specifies breakout optical cables W
multiple simplex optical fibre cables for use in terminated breakout cable assemblies:

Normative references

60793-1-40, Optical fibres — Part 1-40.>Attenuation measurement methods

6079411, Optical fibre cables — Part 1-1: Generic specification — General

pra

th

e following documents are referred to in the text in such a way that some or all of their content
stitutes requirements of this document. For dated references, onlythe edition cited applies.

undated references, the latest edition of the referenced-document (including any

60793-1-20, Optical fibres — Part 1-20: Measurement:methods and test procedures — Fipre
bmetry

60793-1-21, Optical fibres — Part 1-21: Measurement methods and test procedure$ —
ating geometry

60793-1-46, Optical fibres — Part 1-46: Measurement methods and test procedure$ —
hitoring of changes in optical transmittance

60793-2-10, Optical fibres'— Part 2-10: Product specifications — Sectional specification|for
egory A1 multimode fibres

60793-2-50, Optical fibres — Part 2-50: Product specifications — Sectional specification|for
5s B single-mode fibres

60794-1-2, Optical fibre cables — Part 1-2: Generic specification — Basic optical cable fest
cedures — General guidance

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

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

IEC 60794-2, Optical fibre cables — Part 2: Indoor cables — Sectional specification

IEC 60794-2-20, Optical fibre cables — Part 2-20: Indoor cables — Family specification for multi-
fibre optical cables
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IEC 60794-2-50, Optical fibre cables — Part 2-50: Indoor cables — Family specification for
simplex and duplex cables for use in terminated cable assemblies

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

3

Fo
foll

1S(

addresses:

3.1,
multi-simplex breakout cable
le consisting of multiple simplex optical fibre cables,*stranded together under a comnpon

cal
she
cer

3.1

simplex optical fibre cable

cal

nom-metallic strength members within a sheath of suitable material

3.1
ter
bre

4

The¢ requiremenis‘of the sectional specification IEC 60794-2 are applicable to cables cove

by

T defimiti

the purposes of this document, the terms and definitions given in IEC 60794-1-1/and
pwing apply.

D and IEC maintain terminological databases for use in standardizationy'at’ the follow]

IEC Electropedia: available at http://www.electropedia.org/

ISO Online browsing platform: available at http://www.iso.org/ebp

1

ath, which may be stranded in one layer or multilayers or bundled to subunits aroun
tral member as necessary

.2

le including a primary or secondary coated fibre that is surrounded with either metallig

.3
minated breakout cable assembly
akout cable terminated with;connectors

General

this document.

to

Thf requirements of the family specification IEC 60794-2-20 are applicable to breakout cab

e installed without terminated connectors.

the

ing

d a

or

Ffed

les

Fan-out kits used for cable systems are not covered by this document.

5

5.1

Construction

General

In addition to the constructional requirements in IEC 60794-2 and IEC 60794-2-20, the
considerations in Clause 5 apply to multi-simplex breakout cables for use in terminated breakout
cable assemblies.

It is not the intention of this document to specify the finished terminated breakout cable
assembly complete with terminations.
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There shall be no fibre splice in any delivery length. It shall be possible to identify each
individual fibre throughout the length of the cable.

5.2 Optical fibres

Multimode or single-mode optical fibres shall meet the requirements of IEC 60793-2-10
sub-categories A1-OM1 or A1-OM2 to A1-OM5 or IEC 60793-2-50 class B.

5.3 Simplex optical fibre cables

ion
IEQ 60794-2-50. The buffer type, the buffer diameter and simplex optical fibre cable diamgter
shgll be according to the relevant specification or agreed between customer and supplier:

5. Strength and anti-buckling members

The¢ cable shall be designed with sufficient strength members to meet the requirements of this
dog¢ument.

The strength and/or anti-buckling members may be either metallic ar-non-metallic and may|be
locpted in the cable core and/or under the sheath and/or in the sheath.

5.5 Ripcord

If required, a ripcord may be provided beneath the cable sheath. The functionality of the ripcprd
shgll be tested according to IEC 60794-1-21, method-E25.

5.6 Cable sheath

The¢ cable shall have an overall protective shieath. The cable diameter shall be agreed betwgen
cugtomer and supplier.

5.7 Sheath marking

If required, the cable shall be marked as agreed upon between the customer and the supplier.

5.8 Examples of cable‘constructions
Examples of typical eable constructions are shown in Annex B. Other configurations (e.g. mylti-

laypr constructions)~are not precluded if they meet the mechanical, environmental and
trapsmission requirements given in this document.

6 |Tests

6.1 General

Compliance with the specification requirements shall be verified by carrying out tests selected
from Clause 6. It is not intended that all tests be carried out in all cases. The tests to be applied
and the frequency of testing need to be agreed upon between the customer and the supplier.

As a general requirement for the tests specified in this document, the spirit is to keep "no change
in attenuation" criteria at the end of each evaluation, although the parameters specified in this
document may be affected by measurement uncertainty arising either from measurement errors
or calibration errors. The optical total uncertainty of measurement for this document shall be
+0,05 dB for single-mode fibres and +0,2 dB for multimode fibres. Any measured value within
this range shall be considered as "no change in attenuation".
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Single-mode cables shall be measured at 1 550 nm and multimode cables at 1 300 nm.
Measurement at other wavelengths may be agreed between the customer and the supplier.
Measurements of attenuation shall be carried out according to IEC 60793-1-40. Change in
attenuation measurements shall be carried out according to IEC 60793-1-46. The maximum
change in attenuation refers to the + deviation from the original value at ambient temperature

bef

ore the test.

NOTE The optimized wavelength for multimode fibres A1-OM3 and A1-OM4 is 850 nm and for A1-OM5 fibre, the

targ

eted operational wavelength range is in the vicinity of 850 nm to 950 nm.

If cable loops are used within a test to fix the ends of a cable, the loop diameter shall be equal

or
exd

Un
sp4

6.2

greater than the specified minimum cable bend diameter to avoid cable damage\ 3
essive mode filtering in multimode fibre.

ess otherwise specified, all tests shall be carried out at expanded test conditions
cified in IEC 60794-1-2.

Dimensions

The fibre dimensions and tolerances shall be verified in accordance,Wwith IEC 60793-1-20

IEQ
as
IEQ

6.3

6.3,

Thy
be

60793-1-21. The diameter of the buffer, simplex optical fibre cableand of the cable, as v
the thickness of the sheath, shall be measured in accordance with the methods
60811-202 and IEC 60811-203.

Mechanical requirements

1 General

ding according to IEC 60794-2-20. The specific requirements for this cable type are defi

p cable shall fulfil the mechanical requirements of tensile, crush, impact and repearted

nd

as

or
ell
of

ed

in 6.3.
6.3.2 Bend

Method: IEC.60794-1-21, E11A

Mpndrel diameter: 20°times cable diameter

Number of turns: 6

Number of cycles: 3

Cable sample: See Annex A for details.

Prior to bending: At both ends of the sample, all the components of each simpléx
optical fibre cable shall be fixed together, for example with
clamps or glue. The simplex optical fibre cables shall not lpe
fixed to the cable sheath and to each other. See Annex A.

Bénd, location: The section in the middle of the breakout cable length shall Te
bent.

Requirements for cabled

single-mode fibres: No change in attenuation after the test.

Requirements for cabled

m

ultimode fibres: No change in attenuation after the test.

Maximum attenuation change of 0,20 dB during the test.

Maximum attenuation change of 0,4 dB during the test.
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6.4 Environmental requirements — Temperature cycling

Method: IEC 60794-1-22, F12

Cable sample: The cable sample shall be prepared as shown in Annex A.
Prior to temperature At both ends of the length of the cable sample, all components
cycling: of each simplex optical fibre cable shall be fixed together, for

example with clamps or glue. The simplex optical fibre cables
shall not be fixed to the cable sheath and to each other. See
Annex A.

Temperatures: For indoor breakout cables, —10 °C and +60 °C are the
recommended low and high temperatures. Specific operating
temperatures can be agreed between customer and suppligr.
Table 1 gives the preferred operating temperatures.

—_

Table 1 — Preferred low and high temperatures

Low High Sources of temperatures (informative) Remark
temperature temperature
T T Performance categories Environmeéntal
A B of connectors, classification
components and of customer premises

°C °C protective housings 2 ¢abling ®

10 +60 C M. I.C,E, Recommended
-10 +70 cHb -

-25 +70 OP M, C,E

-25 +85 OPHD -

Asuitable operating service environment (performance category) or environmental classification should be sele¢ted
adcording to the application. A completelist of operating service environments can be found in IEC 60794-1-1

2| Included in IEC 61753-1. The abbreviations represent:

C: indoor controlled environment;

OP:  outdoor protected environment;

HD: necessary extended upper temperature due to additional dissipation by active electronics.

b Included in ISO/fEC 11801-1. For an introduction to the MICE environmental classification system, |use
ISO/IEC TR,29406. The abbreviation MICE represents: mechanical, ingress, climatic, electromagnetic.

Sopak time 4: 1h

Number of cycles: 5

Requirements for cabled Maximum attenuation change of 0,50 dB during the test.
single-mode fibres: No change in attenuation after test.

Requirements for cabled Maximum attenuation change of 0,5 dB dB during the test.
multimode fibres: No change in attenuation after test.

7 Transmission requirements

The transmission requirements shall be in accordance with IEC 60793-2-10 or IEC 60793-2-50
and shall be agreed upon between the customer and the supplier. The maximum cable
attenuation shall comply with IEC 60794-1-1.
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8 Fire performance

All cables according to this document shall pass fire performance specifications. The
requirements may differ in different regions (e.g. North America, EU). But they also can differ
from country to country.

NOTE 1 IEC TR 62222 provides guidance and recommendations for the requirements and test methods for the fire
performance of communication cables when installed in buildings. The recommendations relate to typical applications
and installation practices, and an assessment of the fire hazards presented. Account is also taken of applicable
legislation and regulation.

IEC| TR 62222 references several IEC fire performance test methods and also other test methods that can be requjred
by Ipcal or national legislation and regulation. It is important that the tests to be applied fulfil the national legislaftion
and|regulation and the specific requirements by its intended use.

Prqducts placed on the EU or UK market should determine whether harmonisedEN 5057% is
applicable after checking with local regulations.
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Annex A
(normative)

- 11 -

Cable sample preparation for bend and temperature cycling test

The cable sample shall be prepared as shown in Figure A.1. Components of the cable shall be
fixed together at the illustrated positions, for example with clamps or glue.

Key

A w0 N

Dimensions in metres

A

A
Y

A

A

Y

10,0

1,00

breakout cable
simplex optical fibre cable
component fixing location at simplex optical fibre cable

brimary coated optical fibre

Figure-A:T — Cable sample preparation and lengths
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Annex B
(informative)

Examples of cable constructions

Figure B.1 and Figure B.2 show examples of cable constructions.

Coated fibre

Buffer

Strength members

Simplex optical fibre cable

Central member overcoat

Dielectric'central member

Strength members

Sheath
IEC

Figure B.1 — Example of a cross-section of a six-fibre breakout cable

Dielectric central member
Simplex optical fibre cable
Dielectric central member

Subunit

Strength members

Sheath

Ripcord

IEC

Figure B.2 — Example of a cross-section of a 24-fibre breakout cable
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

CABLES A FIBRES OPTIQUES -

Partie 2-22: Cables intérieurs —
Spécification particuliére pour les cables optiques épanouis simplex
‘multiples destines a etre utilisés comme cables assemblés epanouis]|
équipés

AVANT-PROPOS

| a Commission Electrotechnique Internationale (IEC) est une organisation mondiale de nqrmalisation compo
He I'’ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC)(L'VEC a pour obje
avoriser la coopération internationale pour toutes les questions de normalisation -dans les domaines
‘électricité et de I'électronique. A cet effet, 'IEC — entre autres activités — publie,des”"Normes internationg
Hes Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (PAS) et
(Suides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée a des comités d'études,
ravaux desquels tout Comité national intéressé par le sujet traité jpeut’ participer. Les organisat
nternationales, gouvernementales et non gouvernementales, en liaison_avec I'lEC, participent également
ravaux. L’IEC collabore étroitement avec I'Organisation Internationalejde Normalisation (ISO), selon
conditions fixées par accord entre les deux organisations.

| es décisions ou accords officiels de I'lEC concernant les questionsitechniques représentent, dans la mesurg
bossible, un accord international sur les sujets étudiés,sétant donné que les Comités nationaux
'IEC intéressés sont représentés dans chaque comité d’études:

| es Publications de I'lEC se présentent sous la forme de recommandations internationales et sont agré§
comme telles par les Comités nationaux de I'l[EC. Tous les efforts raisonnables sont entrepris afin que I
5'assure de I'exactitude du contenu technique de sespublications; 'IEC ne peut pas étre tenue responsablé
‘éventuelle mauvaise utilisation ou interprétation qui en est faite par un quelconque utilisateur final.

PDans le but d’encourager 'uniformité internationale, les Comités nationaux de I'lEC s’engagent, dans tout
mesure possible, a appliquer de fagon transparente les Publications de I'lEC dans leurs publications nation
bt régionales. Toutes divergences entrectoutes Publications de I'lEC et toutes publications nationales
Fégionales correspondantes doivent étre_indiquées en termes clairs dans ces derniéres.

| 'IEC elle-méme ne fournit aucunexattestation de conformité. Des organismes de certification indépend

conformité de I'IEC. L’IEC n'est fesponsable d'aucun des services effectués par les organismes de certifical
ndépendants.

Tous les utilisateurs doivent, s'assurer qu'ils sont en possession de la derniére édition de cette publication.

Aucune responsabilité-ne*doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandatai

compris ses experts_particuliers et les membres de ses comités d’études et des Comités nationaux de I'l
pour tout préjudice.causé en cas de dommages corporels et matériels, ou de tout autre dommage de quel
hature que ce soity directe ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les déper
Hécoulant d€ Ja'publication ou de I'utilisation de cette Publication de I'l[EC ou de toute autre Publication de Il
bu au crédit\qui lui est accordé.

| 'attention” est attirée sur les références normatives citées dans cette publication. L’utilisation de publicat
référencees est obligatoire pour une application correcte de la présente publication.

|’atténtion est attirée sur le fait que certains des éléments du présent document de I'lEC peuvent faire 'obje]
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L'IEC 60794-2-22 a été établie par le sous-comité 86A: Fibres et cables, du comité d’études 86
de I'lEC: Fibres optiques. Il s’agit d'une Norme internationale.

Cette deuxiéme édition annule et remplace la premiére édition parue en 2016. Cette édition
constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a) modification partielle de la formulation du titre et du domaine d'application a des fins

d'harmonisation avec I'lEC 60794-2-50, 'lEC 60794-2-23 et '|EC 60794-2-24;


https://iecnorm.com/api/?name=af2d7f80287d6f20b9691e0b453908f3

b)
c)
d)
e)

g)
h)

Le [texte de cette Norme internationale est issu des documents suivants:
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ajout de I'lEC 60793-1-40, I'lEC 60793-1-46 et I'lEC 60794-1-2 aux références normatives;
suppression de la référence a I'lEC 60794-2-51;
ajout de la définition des cables assemblés épanouis équipés;

modification du nombre de cycles en courbure de 10 a 3 aux fins d'harmonisation avec
I'EC 60794-2-50;

modification des parameétres de I'essai des cycles de températures aux fins d'harmonisation
avec I'lEC 60794-2-50;

ajout des exigences d'affaiblissement maximal aprés les cycles de températures;

remplacement du texte relatit au comportement au feu par une description amelioree.

Projet Rapport de vote
86A/2285/FDIS 86A/2317/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote aypnt

abguti a son approbation.

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

Ce|document a été rédigé selon les Directives ISO/IEC, Rartie 2, il a été développé selon |les
Directives ISO/IEC, Partie 1 et les Directives ISO/IEC,’ Supplément IEC, disponibles s¢us
www.iec.ch/members_experts/refdocs. Les principaux. types de documents développés par

I'lEIC sont décrits plus en détail sous www.iec.ch/gublications.

Ung liste de toutes les parties de la série IEC'60794, publiées sous le titre général Cablejs a

fib

Le

nes optiques, se trouve sur le site web de"MEC.

comité a décidé que le contenu de.ée document ne sera pas modifié avant la date de stabilité

indjquée sur le site web de I'lEC sous webstore.iec.ch dans les données relatives au documgnt

recdherché. A cette date, le document sera

reconduit,
supprime,
remplacé par unge edition révisée, ou

amendé.

publication indique qu'elle contient des couleurs qui sont considérées comme utiles a u
bonne compréhension de son contenu. Les utilisateurs devraient, par conséquent, imprimer
ce document en utilisant une imprimante couleur.

PORTANT - Le logo 'colour inside’ qui se trouve sur la page de couverture de celi:e
e
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CABLES A FIBRES OPTIQUES -

Partie 2-22: Cables intérieurs —
Spécification particuliére pour les cables optiques épanouis simplex
multiples destinés a étre utilisés comme cables assemblés épanouis
équipés

La

Domaine d'application

épanouis comprenant des cables a fibres optiques simplex multiples destinés)a étre utili

colj

2

Leg
de
I'éq
réf

IEQ
Gé

IEQ
Ge

IE(
Aff]

IEQ
Co

IEC
intd

IEQ
intd

hme cables assemblés épanouis équipés.

Références normatives

documents suivants sont cités dans le texte de sorte qu’ils ¢onstituent, pour tout ou pa

ition citée s'applique. Pour les références non datées, {a/derniere édition du document
brence s’applique (y compris les éventuels amendemenits).

pmétrie de la fibre

pmétrie du revétement

60793-1-40, Fibres optiques — Rartie 1-40: Méthodes de mesure et procédures d’ess

niblissement

htréle des variations dusfacteur de transmission optique

brmédiaire pour les fibres multimodales de catégorie A1

brmédiaire pour les fibres unimodales de classe B

IE(

60794-1-1, Céables a fibres optiques — Partie 1-1: Spécification générique — Généralités

présente partie de I'|EC 60794 est une spécification particuliere pour cables” optiqlies

5€S

ftie

leur contenu, des exigences du présent document. Podr,les références datées, selule

de

60793-1-20, Fibres optiques — Partie 1-20: Méthodes de mesure et procédures d'essgi —

60793-1-21, Fibres optiques — Partie 1<21: Méthodes de mesure et procédures d'essgi —

B -

60793-1-46, Fibres optiques — Partie 1-46: Méthodes de mesure et procédures d’essgi —

60793-2-10, Fibres optiques — Partie 2-10: Spécifications de produits — Spécification

60793-2:80, Fibres optiques — Partie 2-50: Spécifications de produits — Spécification

IEC 60794-1-2, Cables a fibres optiques — Partie 1-2: Spécification générique — Procédures

fon

damentales d’essais des cébles optiques — Recommandations générales

IEC 60794-1-21, Céables a fibres optiques — Partie 1-21: Spécification générique — Procédures

fon

IEC 60794-1-22, Cables a fibres optiques — Partie 1-22: Spécification générique —

damentales d'essais des cébles optiques — Méthodes d'essai mécanique

Modes

opératoires de base applicables aux essais des cables optiques — Méthodes d’essais

de

nvironnement

IEC 60794-2, Cables a fibres optiques — Partie 2: Cables intérieurs — Spécification intermédiaire
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IEC 60794-2-20, Cables a fibres optiques — Partie 2-20: Cables intérieurs — Spécification de
famille pour les cables optiques multifibres

IEC 60794-2-50, Cables a fibres optiques — Partie 2-50: Céables intérieurs — Spécification de
famille pour les cables simplex et duplex utilisés dans les ensembles de cables équipés

IEC 60811-202, Cables électriques et a fibres optiques — Méthodes d’essai pour les matériaux
non métalliques — Partie 202: Essais généraux — Mesure de I'épaisseur des gaines non
métalliques

IEG 60811-203, Cables électriques et a fibres optiques — Méthodes d’essai pour les matérihux
nom métalliques — Partie 203: Essais généraux — Mesure des dimensions extérieures

3 | Termes et définitions

Pour les besoins du présent document, les termes et définitions de I'lEC 60794-1-1, ainsi que
les|suivants, s’appliquent.

r

$0 et I'lEC tiennent a jour des bases de données terminologiqués, destinées a étre utilisg¢es
en [hormalisation, consultables aux adresses suivantes:

e |IEC Electropedia: disponible a I'adresse http://www.electropedia.org/

e |[ISO Online browsing platform: disponible a I'adresse thttp://www.iso.org/obp

3.11
cable épanoui simplex multiple
cable constitué de plusieurs cables a fibres *optiques simplex, toronnés dans une gafne
commune, qui peuvent étre toronnés en une ou plusieurs couches ou étre mis en faisceslaux
polir constituer des unités secondaires autour d'un élément central si nécessaire

3.1,.2

cable a fibres optiques simplex
calhle comportant une fibre sous\revétement primaire ou secondaire entourée d'éléments|de
renfort métalliques ou non. mgtalliques a l'intérieur d'une gaine constituée d'un matérau
approprié

3.1.3
cable assemblé épanoui équipé
cabjle épanoui équipé d'un connecteur

4 | Généralités

Leg “eéxigences de la spécification intermédiaire IEC 60794-2 sont applicables aux cables
couveris par e present document.

Les exigences de la spécification de famille IEC 60794-2-20 sont applicables aux céables
épanouis destinés a étre installés sans connecteurs d’extrémité.

Les kits d'éclatement utilisés dans les systémes de cébles ne relévent pas du présent
document.


http://www.electropedia.org/
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5 Construction

5.1 Généralités

Outre les exigences de construction de I'lEC 60794-2 et de I'|EC 60794-2-20, les considérations
décrites dans I'Article 5 s'appliquent aux cables épanouis simplex multiples destinés a étre
utilisés comme cables assemblés épanouis équipés.

L'objet du présent document n'est pas de spécifier les cables assemblés épanouis, équipés de
leurs connecteurs.

Augune longueur de livraison ne doit comporter d'épissure de fibre. Il doit étre possible
d’identifier chaque fibre individuellement sur toute la longueur du cable.

5.2 Fibres optiques
Les fibres optiques multimodales ou unimodales utilisées doivent étre conformeés aux exigenges

deg sous-catégories A1-OM1 ou A1-OM2 a A1-OMS5 de I'lEC 60793-2-10|ou de la catégorig B
de |'lIEC 60793-2-50.

5.3 Cables a fibres optiques simplex

Leg cables a fibres optiques simplex doivent étre conformes aux exigences de la spécificafion
de [famille IEC 60794-2-50. Le type et le diamétre du ‘tevétement protecteur ainsi que| le
diamétre du cable a fibres optiques simplex doivent étre conformes a la spécification applicaple
ou ffaire I'objet d'un accord entre le client et le fournisseur.

5.4 Eléments de renfort et d’antidéformation

La |conception des cables doit comprendrerstffisamment d'éléments de renfort pour satisfa
aux exigences du présent document.

re

Leg éléments de renfort et/ou d’antidéformation peuvent étre métalliques ou non métalliquEs,
et peuvent étre situés dans le coeur du cable et/ou sous la gaine et/ou a l'intérieur de la gai

5.5 Filin de déchirement

Si [cela est exigé, un\\filin de déchirement peut étre placé sous la gaine du cable. |La
fonlctionnalité du filin'de déchirement doit étre soumise a I'essai conformément a la méthgde
E2p de I'l|EC 6079441-21.

5.6 Gaine.du cable

Le cable doit posséder une gaine de protection intégrale. Le diamétre du cable doit faire I'objet
d'uh.accord entre le client et le fournisseur.

5.7 Marquage de la gaine

Si cela est exigé, le cable doit comporter le marquage conforme a I'accord passé entre le client
et le fournisseur.

5.8 Exemples de constructions de cébles

Des exemples de constructions de cables typiques sont donnés a I’Annexe B. D’autres
configurations (par exemple, des constructions multicouches) ne sont pas exclues si elles
satisfont aux exigences mécaniques, environnementales et de transmission qui figurent dans
le présent document.
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