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

FOREWORD

Il national electrotechnical committees (IEC National Committees). The object of IEC is to promote 'internati
o-operation on all questions concerning standardization in the electrical and electronic fields. Toythis end
h addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Rep
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). T
reparation is entrusted to technical committees; any IEC National Committee interested in‘th€ subject dealt

vith the IEC also participate in this preparation. IEC collaborates closely with the International Organizatio
btandardization (ISO) in accordance with conditions determined by agreement between the two organizatior

onsensus of opinion on the relevant subjects since each technical commitiee has representation fron
hterested IEC National Committees.

EC Publications have the form of recommendations for internationaluse 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
hisinterpretation by any end user.

h order to promote international uniformity, IEC National\Committees undertake to apply IEC Publicat
ransparently to the maximum extent possible in their national and regional publications. Any divergence betw
ny IEC Publication and the corresponding national or regional publication shall be clearly indicated in the I3

EC itself does not provide any attestation of conformity. Independent certification bodies provide confor
ssessment services and, in some areas, access 46 IEC marks of conformity. IEC is not responsible for
ervices carried out by independent certification‘bodies.

\Il 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
hembers of its technical committees_and IEC National Committees for any personal injury, property damag
ther damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)
xpenses arising out of the pupljcation, use of, or reliance upon, this IEC Publication or any other
Publications.

\ttention is drawn to the Normative references cited in this publication. Use of the referenced publicatiof
hdispensable for the correct application of this publication.

\ttention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of pg
ights. IEC shall nat be held responsible for identifying any or all such patent rights.

commented version (CMV) of the official standard IEC 60794-1-1:2023 edition

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization.comprising
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A vertical bar appears in the margin wherever a change has been made. Additions are in
green text, deletions are in strikethrough red text. Experts' comments are identified by a
blue-background number. Mouse over a number to display a pop-up note with the
comment.

This publication contains the CMV and the official standard. The full list of comments is
available at the end of the CMV.
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IEC 60794-1-1 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 2015. This edition

con

stitutes a technical revision.

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

a)

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

b)

c)

d)

The

Ful
the

The

Thi
acc
at
des

Ali
can

The
sta
spe

expansion of the tables to include names and definitions of all documents in the IEC 6079
series;

expansion of the definitions, graphical symbols, terminology and abbreviations content,
the aim of making this document the default and reference for all others in the)|IEC 6079
series;

inclusion of updated, reorganized and expanded optical fibre, attenuation and bandw
subclauses, with the aim of making this document the default and reference for all other
the IEC 60794-x series.

text of this International Standard is based on the following décuments:
Draft Report onwoting
86A/2286/FDIS 86A/2313/RVD

information on the voting for its approval can be found in the report on voting indicate
above table.

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

5 document was drafted in accordance with ISO/IEC Directives, Part 2, and develope
ordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, availg
vww.iec.ch/members_experts/refdocs. The main document types developed by IEC
cribed in greater detail at www.iec.ch/publications.

5t of all parts in the [EC 60794 series, published under the general title Optical fibre cab
be found on the IEC website.

committee_has decided that the contents of this document will remain unchanged until
pility datedindicated on the IEC website under webstore.iec.ch in the data related to
cific document. At this date, the document will be

reconfirmed,

4-x

vith
4-x

dth
5 in

H in

1 in
ble
are

es,

the
the

EOA\AL

replaced by a revised edition, or

amended.

IMPORTANT - The "colour inside" logo on the cover page of this document 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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Part 1-1: Generic specification — General

devices employing similar techmques g

(ORGW) and optical phase conductor (OPPC) cables. Hybrid communication-cables
sp€cified in the IEC 62807 series. {1

bo—cnceleshrienl conductiors Flectrical propert|es are speC|f|ed for opt|cal ground Wire

023

are

Theg object of this document is to establish uniform generic requirements for the geometrigal,
transmission, material, mechanical, ageing (environmental exposure), climatic and electrical

pro

2

The
con
For
am

IEQ
Ge

IEG

IEG

berties of optical fibre cables and cable elements, where appropriate:

Normative references

following documents are referred to in the text in such @ way that some or all of their con
stitutes requirements of this document. For dated references, only the edition cited appl

undated references, the latest edition of the‘referenced document (including
bndments) applies.

neral test and measuring methods

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

Coating geometry

IEQ
Len

IEQ

gth measurement

Attenuation measurement methods

IEQ
Cuft

-off wavelength

ent
jes.
any

60189-1, Low-frequency cables and wires\with PVC insulation and PVC sheath — Parnt 1:

60793-1-21, Optical fibres,—~~Part 1-21: Measurement methods and test procedurels —

60793-1-22, Optical fibres — Part 1-22: Measurement methods and test procedurels —

60793-1-40,"\Optical fibres — Part 1-40.—Measurement-methods—and-test-procedurels—

60793-1-44, Optical fibres — Part 1-44: Measurement methods and test procedurels —

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

IEC 60793-1-48, Optical fibres — Part 1-48: Measurement methods and test procedures —
Polarization mode dispersion

IEC 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


Scope is changed to show hybrid communication cables are covered in IEC 62807 series.
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IEC 60793-2-40:2021, Optical fibres — Part 2-40: Product specifications — Sectional
specification for category A4 multimode fibres

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
tesf procedures — Environmental tests methods

IEQ 60811-201, Electric and optical fibre cables — Test methods for non-metallic materials —
Pant 201: General tests — Measurement of insulation thickness

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

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

2 [

»
D

2

w

Terms and definitions

For|the purposes of this document;the following terms and definitions apply.

ISQ and IEC maintain termirnelogical databases for use in standardization at the follow
addresses:

ng

e |[EC Electropedia=~available at http://www.electropedia.org/

e |[ISO Online browsing platform: available at http://www.iso.org/obp

3.1
no changelin attenuation
acceptance criterion for attenuation measurement that includes an allowance for measurement
ungertainty arising from measurement errors or calibration errors due to a lack of suitgble
reference standards

Note 1 to entry: For a practical interpretation, the following values shall be used:

a) No change in attenuation, single-mode (class B): the total uncertainty of measurement shall be < + 0,05 dB for
the attenuation or < + 0,05 dB/km for the attenuation coefficient. Any measured value within this range shall be
considered as “no change in attenuation”.

The requirement for these parameters is indicated as “no change (£ + 0,05 dB or < + 0,05 dB/km)”.

By agreement between customer and supplier, minor deviation from this limit may be accepted at some low
frequency, for example less than 10 %. However, for mechanical tests no deviation in excess of 0,15 dB shall be
accepted. For environmental tests no deviation in excess of 0,10 dB/km shall be accepted.

b) No change in attenuation, multimode (category A1): the total uncertainty of measurement shall be < + 0,2 dB for
the attenuation or < + 0,2 dB/km for the attenuation coefficient.

This document is progressively being replaced by the IEC 60794-1-2XX series.
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Any measured value within this range shall be considered as “no change in attenuation”.
The requirement for these parameters is indicated as “no change (< £ 0,2 dB or £ + 0,2 dB/km)”.

By agreement between customer and supplier, minor deviation from this limit may be accepted at some low
frequency, for example less than 10 %. However, for mechanical tests no deviation in excess of 0,5 dB shall be
accepted. For environmental tests no deviation in excess of 0,5 dB/km shall be accepted.

c) No change in attenuation, plastic optical fibre (category A4): the total uncertainty of measurement for this
document shall be < 2 % of the maximum specified attenuation in [IEC 60793-2-40:2021, Annex A to-G Annex .

Any measured value within this range shall be considered as “no change in attenuation”.

t;UII
<dyring mechanical and environmental tests> change in attenuation that may be a value-larnger
thap the no change limits, depending on fibre category, single-mode or multimode, cable-degign

stalistical—average upper bound for the attenuation—value—for—alitk coefficient of |the

ptance criterion for fibre strain measurement that includes an allowance for measurenjent
undertainty arising from measurement errors or calibration errors due to a lack of suitgble

Notg 1 to entry: For a practical interpretation, the total uncertainty of measurement shall be £ 0,05 % strain.|Any
meapured value within this range shall be considered as *ne change in strain”.

3.5
allgwable change in fibre strain
<dyring mechanical and environmental tests> level of strain that will not compromise fibre
meg¢hanical reliability for some of the'parameters specified

Notg

% o
o

test

ted at higher levels the safe lonag-term load - will not scale linearlhvywith nroof strain—so-aldwer
c—at—HgRer—evesthe—Sat TR g—teH 03 C—WHROt aHe—+Hheay—-WHA—PH SRS HQW-ef
O

3.6

circuit integrity |3
ability of the cable under test to continue to operate in a designated manner whilst subjected to
a specified flame source for a specified period of time

3.7

fire resistance |3

ability of the cable under test to resist functional failure to operate in a designated manner whilst
subjected to a specified flame source for a specified period of time


LDA definition is updated to reflect the statistical upper bound of the distribution.

New definitions for circuit integrity and fire resistance are added to support new publication IEC 60794-7 currently under development.

New definitions for circuit integrity and fire resistance are added to support new publication IEC 60794-7 currently under development.

https://iecnorm.com/api/?name=56160a461c3a70a262fd88fdfe37f98f
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3.8

shrinkage
irreversible contraction after extrusion of plastic materials caused by heating or over time at
ambient temperature

3.9

cable load definitions (non-aerial applications)

3.91
long-term load

U

acc
afte

Notg
envi

Notd
of th

Notg
stra
up t

prog

3.9
shg
Ts

Tt
acg
ded

Notd

Notd
to a
reco

3.1
cah
apg
3.1
ma
MA
ma
req

eptable amount of long-term load which the cable-may can experience during operation
r installation is completed)

1 to entry: Long-term load-may can be due either to residual loading from the installation)process a#
fonmental effect, or both. This is the rated maximum load for which a cable is subject to in long term tests.

2 to entry: For 1 % proof-tested fibres, the fibre strain under long term tensile load (7, ) shall not exceed 2
is fibre proof strain (equal to absolute 0,2 % strain) and there shall be no change in attenuation during the

3 to entry: For fibres proof tested at higher levels the safe long-term load wil\ ot scale linearly with the g
n, so a lower percentage of the proof strain is applicable. For proof-tested fibres at levels higher than 1 %
b 2 %, the strain at 7| shall be limited to 17 % of the proof-test strain (equahto absolute 0,34 % strain for

f tested fibres). [4

2
rt-term load

eptable amount of short-term load that can be applied to a cable without permarn
radation of the characteristics of the fibres, cable elements or sheath

1 to entry: Short-term load is often called.rated installation load.

2 to entry: Under short term tensile load"(7g) the fibre strain shall not exceed 60 % of the proof strain (e
solute 0,6 % strain for 1 % proof-tested fibres) and the attenuation change during test shall be measured
rded. |9

D
le load definitions.and tensile testing terminology (self-supporting aerial
lications)

D.1

kKimum allowable tension
T

imum tensile load that-may can be applied to the cable without detriment to the performa
Lirements (e.g. attenuation, fibre reliability) due to fibre strain

o

idlor

0 %
est.
roof

and
2%

ent

pual
and

nce

Not
tens

Note 2 to entry:

1 to-onten: Duaoto-inetallation codac tha MAT oliio ic camatimac roctrictad to bhao laco than 8N 0/ ~f thao herao

e-ontrr—PBPue-te-hstalation-cedesthe-MATvalue-is-sometim
ion of the cable.

< 0,35 %, 1/3 of proof test). MAT < 60 % UOS.

Note 3 to entry:

and

no attenuation increase (< 0,05 dB). |6

3.10.2
strain margin
value of cable elongation at the onset of fibre strain

Note 1 to entry: The strain margin-may can also be expressed as cable load (N) at the onset of the fibre strain

ing

This is also called ultimate operational strength (UOS), equal to 60 % of RTS (and fibre strain

This is also called every day stress (EDS), defined as 25 % of RTS and no fibre strain (< 0,05 %)



New notes are added to provide more clarity on long-term load.

New note is added to provide more clarity for short-term load.

New notes are added to provide more clarity for maximum allowable tension.

https://iecnorm.com/api/?name=56160a461c3a70a262fd88fdfe37f98f
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3.10.3
breaking tension
tensile load that will produce physical rupture of the cable

Note 1 to entry: The breaking tension-may can be calculated, provided that the design model has been validated.

3.10.4

maximum installation tension

MIT

maximum recommended stringing tension during installation

3.1p.5
rated tensile strength
RT

summation of the product of nominal cross-sectional area, nominal tensile sttength, and
strgnding factor for each load bearing material in the cable construction

Notd 1 to entry: See |IEC 680794-4:-20023 Anne A _for details of the recommended method to calculate bresking
Neotg—4—+ e A He +94-42 —AAR A—tor—cetah —he—recommen gea—metnoc—+t atcurate—-oreaking
tenHenecv of 9 solid material to slowlv move or deform nermanefatlvyv under the influence of stress
teRpehcy-ora-SoHGMateHa+to-S1IoWry-Mmove-or-Gerorfm-perMmanefwy- uRcermeHHuenRce-o+SHEeSS

3.1
calhle section
indijvidual reel of cable, as produced

3.1p
cahjle element
component of a cable designed to house and protect the optical fibres

Notg 1 to entry=“This was changed from “fibre optic unit” in IEC 60794-4-10 to “cable element” to be consistent|with
IEC[60794-1223/and also to avoid confusion with [EC 60794-5-20.

Notg 2A£0%entry: The cable sheath is included as a cable element.

3.1
polarization mode dispersion (PMD) terms

3.13.1

differential group delay

DGD

relative time delay between the two fundamental polarization modes (principal states of
polarization) at the end of an optical fibre cable, at a particular time and wavelength

Note 1 to entry: Differential group delay is expressed in ps.

3.13.2

polarization mode dispersion value

PMD value

average of DGD values across wavelengths
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Note 1 to entry: The polarization mode dispersion value is expressed in ps.

3.13.3

polarization mode dispersion coefficient

PMD coefficient

PMD value of an optical fibre cable divided by the square root sum of its length (km)

Note 1 to entry: The polarization mode dispersion coefficient is expressed in ps/\Vkm.

3.13.4
link

len

Notg
3:20

h oT cable composed Oor a number of Individual cable seclions

1 to entry: Link PMD values are generally calculated in accordance with the formulae given in IEC TR 61
06 but may be measured.

3.1.t‘
terminated cable assembly

lend

cab

Notg

Notd
useq

3.1
aer

3.1
all

AD
cab
ext

3.1

P R e e =

le terminated with connectors

1 to entry: A patch cord or jumper is one type of a terminated cable assembly.

2 to entry: The following-syrenyms terms for terminated cable assemblies with connector(s) at both ends
in the ISO/IEC 11801 series: patch_cords, work area cords and equipment cords.

b
al cable types

5.1

dielectric self-supporting

5S

le that is capable of enduring aerial installation and providing long term service, without
brnal tensile_support

6.2

opflical attached cable
OPAC

P82-

are

any

dielectric cable that is not self-supported, but attached to an electrical earth wire or phase
conductor, using one of the following attachment methods: wrapped, lashed or preform attached

3.15.3

wrapped
lightweight flexible non-metallic (“wrap”) cable that can be wrapped helically around either the
earth wire or the phase conductor using special machinery

3.15.4
lashed
non-metallic cables that are installed longitudinally alongside the earth wire, the phase
conductor or on a separate support cable (on a pole route) and are held in position with a binder
or adhesive cord
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3.15.5

preform/spiral attached

cable similar to the lashed cables but attached with the use of special preformed spiral
attachment clips

3.15.6

optical ground wire

oPGW

metallic optical cable for overhead power lines that has the dual performance functions of a
conventional ground wire with telecommunication capabilities

3.1 t|5.7
opfiical phase conductor
OPPC
Metallic hybrid optical cable that has the dual performance functions of a conyéntional phpse
conductor with telecommunication capabilities

3.16
composite cable
optjcal fibre cable containing more than one fibre category

3.1y
hybrid communication cable
cablle that contains more than one media type, including but not limited to optical fibres-andlfer,
twigted pair/quad cables-and/, or coaxial cables or all gf them

3.18
rounding error

rulg2 of “rounding half away from zero” when the results recorded display more than |the
sigmnificant number of digits required in the:acceptance criteria.

Notg 1 to entry: Only the first digit beyond theddumber of significant digits is used in determining the rounding

EXAMPLE 1: Against a requirement of 0522 dB/km maximum attenuation, values up to 0,224 dB/km conform, whilst
values of 0,225 dB/km and above arefailures.

EXAMPLE 2: Against a requiremgntof £ 0,05 dB, values between -0,054 and +0,054 are deemed acceptable.

3.19
makimum allowable ovality
lardest permissible_ovality of the optical unit or its component calculated as:

2 x|(d1 — d2)d/Ad1 + d2) in % where:

d1 isthe"maximum measured diameter of the cable or the component
d2 | Jis/the minimum diameter of the cable or the component at the same cross-section as|d1

3.20

breakout cable

cable consisting of subunits which-may can be separate fibre optical cables surrounded by a
sheath of suitable material

Note 1 to entry: In the application this outer sheath of the breakout cable can be removed over a certain length and
the subunits can be used as separate fibre optic cables.

2 Pplease see ISO/IEC Guide 98-3:2008, Clause 7, on uncertainty of measurement for additional information.
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4 Graphical symbols and abbreviated terms

For the purposes of this document, the abbreviated terms given in [IEC TR 61931 as well as the

following apply.

ADSS all dielectric self-supporting

APL aluminium/polyethylene laminate

AD minimum wall thickness of a microduct

AD’ minimum thickness of the outer sheath of a protected microduct

D nominal outer diameter of a microduct cable

d nominal outer diameter of a cable (including microduct fibre units)

dc nominal outer diameter of a conduit or subduct

D$ detail specification

EDS every day stress

1D nominal inner diameter of a microduct

1/Q-port input/output port for launching OF cables into and‘eut of a pipe

Adc cable cut-off wavelength

Aoperational operational wavelength

LDA link design attenuation-(tbd)

m mass of 1 km of cable (in the context of tensile testing)

MAOC maximum allowable ovality of cable

MAT maximum allowable tension

MASS metallic aerial self-suppetféd cables

MICE mechanical, ingress, €limatic, or electromagnetic

MIT maximum installation tension

n¥d product of a variable and the cable outer diameter used for determining
appropriate-sizes for bends, mandrels, etc.

n ¥ OD product(of'a variable and the outer diameter of a microduct used for
determining appropriate sizes for bends, mandrels, etc.

n ¥ OD’ product of a variable and the outer diameter of a protected microduct used
for’determining appropriate sizes for bends, mandrels, etc.

OCEPL optical cable to be used along electrical power lines

obp nominal outer diameter of a microduct

onp’ nominal outer diameter of a protected microduct

OPAC optical attached cable (or optical power attached cable)

OPGW optical ground wire

OPPC optical phase conductor

PE polyethylene

RTS rated tensile strength

S outdoor subterranean or sub-surface environment

SPL steel/polyethylene laminate

SZ technique in which the lay reverses direction periodically

14 temperature cycling dwell time

Thq temperature cycling test low-temperature limit in accordance with

IEC 60794-1-22, Method F1
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Tho temperature cycling test secondary low-temperature limit in accordance
with IEC 60794-1-22, Method F1

Tg4 temperature cycling test high-temperature limit in accordance with
IEC 60794-1-22, Method F1

Tro temperature cycling test secondary high-temperature limit in accordance
with IEC 60794-1-22, Method F1

n long term load

T, tensile load at “no fibre strain”

T4 short term load

ups ultimate operation strength

w weight of 1 km of cable, microduct fibre unit or any form of ducting, jas
applicable

5 |Optical fibre cables — IEC 60794 structure 7

5.1 General

Opfical fibre cables are a structure which is made of one or more elements containing opffical
fibres{ nrechanical strength elements and a surrounding jacket or surrounding jackets| for
pro eofion againqt mechanical as well as environmental attacks The IEC 60794 series conslists

of the following parts (see Table 1):



Clause 5 is redesigned and reorganized to make the document flow better than previous version.

This section is deleted and is reorganized into tables that provide better organization and definition.
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Table 1 — IEC 60794 structure |9

IEC 60794-1-1 Generic specification
IEC 60794-2 Indoor cables — Sectional specification
IEC 60794-3 Outdoor cables — Sectional specification
IEC 60794-4 Sectional specification — Aerial optical cables along electrical power lines
IEC 60794-5 Sectional specification — Microduct cabling for installation by blowing
IEC 60794-6 Indoor-outdoor cables — Sectional specification for indoor-outdoor cables
3 Sgoctional snocification Eirgcarogistant cahlog for data communication Seoctional

IEGE60792=T DA

specification \\

N
5.2| IEC 60794-1 series q‘/b

Thg object of this series is to establish uniform generic requirements fqg(:[lwe geometrifal,
trafjsmission, material, mechanical, ageing (environmental exposure), c,u?m tic and electrjcal
properties of optical fibre cables and cable elements. The series is sho&n n Table 2.

A
Table 2 — IEC 60794-1 series 10 @Q

IEC 60794-1 60794-1-1, Generic specification — General (/g.)
60794-1-2, Generic specification — Basic opticé&éa\ﬁe test procedures — General
guidance P
60794-1-3, Generic specification — O%@j&able elements
>
5.3| IEC 60794-2 series s\

Y

Theg object of this series is to provide re l}rements that apply to optical fibre cables for indoor
usg in communications networks. Otheftypes of applications requiring similar types of calles
can be considered. The series is Sh&Wﬂ in Table 3.
xO
_ Fable 3 - IEC 60794-2 series
O
7~
IE¢ 60794-2 IEC 607@2%22-10, Indoor optical fibre cables — Family specification for simplex and duplg
cabl&g ‘
k‘
ﬁl®\60794-2-1 1, Indoor cables — Detailed specification for simplex and duplex cables fg
‘\959 in premises cabling

x

=

2 " IEC 60794-2-20, Indoor cables — Family specification for multi-fibre optical cables
O IEC 60794-2-21, Indoor cables — Detailed specification for multi-fibre optical distributior]

% cables for use in premises cabling
Q/C) IEC 60794-2-22, Indoor cables — Detail specification for multi-simplex breakout optical
\ cables to be terminated with connectors

IEC 60794-2-234, Indoor optical fibre cables — Detailed specification for multi-fibre cables
for use in MPO connector terminated cable assemblies

IEC 60794-2-245, Indoor optical fibre cables — Detailed specification for multiple multi-
fibre unit cables for use in MPO connector terminated breakout cable assemblies

IEC 60794-2-30, Indoor cables — Family specification for optical fibre ribbon cables for
use in terminated cable assemblies

3 This series is still at the development stage.
4 Under development. Stage at the time of publication; IEC CD 60794-2-23:2022.

5 Under development. Stage at the time of publication: IEC CC 60794-2-24:2022.



First level hierarchy of new organizational structure. New table is added to show overall structure of the IEC 60794 series of standards.

Second level hierarchy of new organizational structure. IEC 60794-1 series table is added for better definition and clarity.

Second level hierarchy of new organizational structure. IEC 60794-2 series table is added for better definition and clarity.
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use in premises cabling

IEC 60794-2-31, Indoor cables — Detailed specification for optical fibre ribbon cables for

IEC 60794-2-40, Indoor optical fibre cables — Family specification for A4 fibre cables

IEC 60794-2-41, Indoor cables — Product specification for simplex and duplex buffered A4

fibres

IEC 60794-2-42, Indoor optical fibre cables — Product specification for simplex and duplex

cables with A4 fibres

IEC 60794-2-50, Indoor cables — Family specification for simplex and duplex cables for

use in terminated cable assemblies
5.4| IEC 60794-3 series D
Thig series specifies the requirements for optical fibre cables and cable eleme which [are
intgnded to be used externally in communications networks. Other types pplicatipns
reqguiring similar types of cables can be considered. Requirements for cabl@b o0 be used in
dudts, for directly buried applications, aerial cables and cables for lake and,'Nv'er crossings|are

included in this series. Also included are cables for specialized use,'hw sewers and rd

de

loyment. The series is shown in Table 4. /\q
Table 4 — IEC 60794-3 series 12 @Q
)

pid

IE¢ 60794-3 IEC 60794-3-10, Outdoor cables — Family specifré(}én for duct, directly buried and lasHed
aerial optical telecommunication cables A
N4
IEC 60794-3-11, Outdoor cables — Produc%pecification for duct, directly buried, and
lashed aerial single-mode optical fibr% mmunication cables
IEC 60794-3-12, Outdoor cables — @&Ied specification for duct and directly buried
optical telecommunication cableg(@ se in premises cabling
N\
IEC 60794-3-20, Outdoor cablé€s,— Family specification for self-supporting aerial
telecommunication cables B\
IEC 60794-3-21, Outdo bles — Product specification for optical self-supporting aerid|l
telecommunication ce’\ for use in premises cabling
IEC 60794-3-30 @tdoor cables — Family specification for optical telecommunication
cables for Iak{ﬁwer crossings and coastal application
< C
IEC 6079 \{g&‘b Outdoor cables — Family specification for cables for storm and sanitary
sewers
IE 794-3-70, Outdoor cables — Family specification for outdoor optical fibre cables fpr
r, ultiple deployment
O~
5.5/ IEC6 -4 series
This se "@covers cable construction, test methods, optical, mechanical, environmental and
ele¢tr performance requirements for aerial optical fibre cables and cable elements which
arelinténded to be used along power lines (OCEPL) as a high bandwidth transport medial for

communications and control optical signals, including optical ground wires (OPGW), optical
phase conductors (OPPCs), metallic aerial self-supported cables (MASS), all-dielectric self-
supporting cables (ADSS) and optical attached cables (OPAC). The series is shown in Table 5.

Table 5 — IEC 60794-4 series 13

IEC 60794-4 IEC 60794-4-10, Family specification — Optical ground wires (OPGW) along electrical

power lines

— Family specification for ADSS (all dielectric self-supported) optical cables

IEC 60794-4-20, Sectional specification- Aerial optical cables along electrical power lines

for optical phase conductor (OPPC) optical cables

IEC 60794-4-30, Aerial optical cables along electrical power lines — Family specification



Second level hierarchy of new organizational structure. IEC 60794-3 series table is added for better definition and clarity.

Second level hierarchy of new organizational structure. IEC 60794-4 series table is added for better definition and clarity.
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5.6 IEC 60794-5 series

This series specifies the requirements of microduct optical fibre cables, microduct fibre units,
microducts and protected microducts for installation by blowing for outdoor use. The series is
shown in Table 6.

Table 6 — IEC 60794-5 series 14

IEC 60794-5 IEC 60794-5-10, Family specification — Outdoor microduct optical fibre cables, microducts
and protected microducts for installation by blowing

o onzo4 O _on ; ol —file " ; -l " ol
O OUT I o~2J, = c\llllly apc\.llluauull Strtdoormicroduetfibre ST mrerotuctsSana

protected microducts for installation by blowing R
N

5.7 IEC 60794-6 series ({/b

Thi series covers general features of optical fibre cables applicable to outd r(}s well as indoor
environments, called “indoor-outdoor cables”. Indoor-outdoor cables arq*}e loyed in outgide
plant environments as well as in premises, thus fulfilling outdoor as well@s indoor requiremepts.

Thg series is shown in Table 7. /\q
Table 7 — IEC 60794-6 series 6b
/I
IE¢ 60794-6 IEC 60794-6-10, Indoor-outdoor cables — FamiK&%:ification for universal indoor-outdqor
cables
IEC 60794-6-20, Indoor-outdoor cables 6{mily specification for flame retardant outdo¢r
cables O
AY
IEC 60794-6-30, Indoor-outdoor c@s — Family specification for weatherised indoor
cables S\
%7
)
5.8/ IEC 60794-7 series 16 N
R\
Under development. O

O
N\
6 [Cable materials 17 C\,

6.1 Indoor cable&rlals 18

Generally, ind rc-bptlcal cables comprise several elements or individual constituepts,
dedending o able design which takes into account the cable application, flame and smpke
ratipgs, op ng environment and manufacturing processes, as well as the need to protect|the
fibrg duri& andling and cabling.

Thd \%ﬁerial(s) used for a cable element shall be selected to be compatible with the ofher
elements in contact with it. An appropriate compatibility test method shall be defined in the
family or detail specification. Table 8 provides some examples.



Second level hierarchy of new organizational structure. IEC 60794-5 series table is added for better definition and clarity.

Second level hierarchy of new organizational structure. IEC 60794-6 series table is added for better definition and clarity.

Line item is added for new publication IEC 60794-7 which is currently under development.

Reorganized and added new subclause, cable materials to separate these items from cable construction.

New subclause is added to define indoor cables.
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Table 8 — Indoor cables materials (examples) 19

Tight, semi-tight, loose Polymeric materials
buffering
Buffer tube Polymeric materials, PBT
Strength member Metallic or non-metallic material
Sheath Halogen free, flame retardant, non corrosive, low smoke (HFFR LS), PVC, PVC (low
smoke), PVDF
6.2 Outdoor cable materials 20 A

Generally, outdoor optical cables comprise several elements or individual cofistitue
ending on the cable design which takes into account the cable applicaétﬁ/h{) operating

de

environment and manufacturing processes, as well as the need to protect

ibre dufri

nts,

ng

harldling and cabling. |

’
Thdg material(s) used for a cable element shall be selected to be compatible with the ofher
elements in contact with it. An appropriate compatibility test meth all be defined in|the
family or detail specification. Table 9 provides some examples.

Q
©
Table 9 — Outdoor cable materials (e&ples) 21

V3

Tight buffering Polymeric materials . O
Buffer tube Polymeric materials <§<
YV
Buffer tube filling Grease-like and/or dry-block mQQals
ANY
Caple core filling Grease-like and/or dry-blocks(@‘erials
Stength member Metallic or non-metallic\q;@erial
RS
Arfnour Corrugated steel tap ’two-layer wrapped steel tape, steel wire armour or dielectric]
material C
N 4]
Shgath UV-stabiIized’\ﬁegmer-resistant polymeric materials
\U
O
6.3| Indoor/outdoor ca@naterials 22

the
ma

The

Generally, optical c@ comprise several elements or individual constituents, depending
t

element
family,dr detail specification.

on

akes into account the cable application, operating environment and

cable design
hufacturing &ésses, as well as the need to protect the fibre during handling and cabling.

materi€§7used for a cable element shall be selected to be compatible with the ofher
o

ntact with it. An appropriate compatibility test method shall be defined in |the

5%

Indoor/outdoor cables generally possess the characteristics associated with outdoor cable
designs having the environmental and mechanical robustness that makes them suitable for use
in the outside plant, while simultaneously being relatively flexible, compact and lightweight and
ibiting the fire performance. Table 8 and Table 9 provide examples.

exh



New tables are added to show indoor cable materials. Also added information showing cable element and type of material.

New subclause is added to better define outdoor cable materials.

New tables are added to show outdoor cable materials. Also added information showing cable element and type of material.

New subclause is added to define indoor/outdoor cables.
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6.4 Environmental requirements for cable materials

When requested, information shall be provided on the overall environmental impact of the cable
and cable material. This information should include manufacturing, cable handling and
environmental impact during the lifetime of the cable. Examples of relevant information are the
minimization or replacement of harmful materials and improvements in waste disposal. Relevant
documents include 1ISO 14001 and ISO 14064-1.

7 Cable construction

7.1 General

Theg construction, dimensions, weight, mechanical, optical, electrical and climatic properties of
eadh type of optical fibre cable shall be as stated in the relevant specification.

7.2) Colour coding
7.2{1 Overview

Coding is essential to uniquely identify each fibre in a cable. Coding/affibres almost universfally
invplves colouring of the fibre coating or buffer{see-6-1-5). The coding scheme employed |will
usually require inclusion of the coding of fibre, subunits, and units"within the cable.

Coding schemes shall be agreed between the manufacturer.and customer. The specific schegme
is gften the subject of regional norms. IEC 60304 identifies the colours to be used in flbre
colpuring, but does not-address-the-coding specify Wwhich colour is for which fibre and IEC|TR
63194 addresses colour coding of optical fibre cables, but does not specify which colour ig for
whigh fibre number. 23

Shegath colour coding may be used for a.variety of purposes and is most commonly used in
indpor cables. Such sheath coding is often used to identify the categories of fibre in the cagble
or the application of the cable, amongst;a number of other possibilities.

Unless otherwise specified, fibresyfibre ribbons, buffered tubes, micromodules and other cgble
elefnents shall be uniquely.identified by a scheme agreed between the manufacturer and
customer.

AsperB-14-5; Colours-Shall be a reasonable match to IEC 60304. Other colours or schemes hay
be lsed, as agreegd-

7.2)2 Fibrg:eolouring colour coding

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

Refexte7-2for-the-specification-of fibre-colourcoding-

IEC TR 63194 provides information about the sequence of fibre colour coding that varies
between different regions and countries.

7.2.3 Unit colour coding

If required as a part of the unique fibre identification scheme, units shall be uniquely identified.

If colours are used, they shall be a reasonable match to IEC 60304. If other methods, such as
a print string, positional identification, threads, etc., are used, they shall conform to the intent
of the identification scheme.



Added reference to technical report IEC TR 63194, Guidance on colour coding of optical fibre cables.
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7.2.4  Sheath colour coding

Sheath colour coding, if used, shall be as agreed between the manufacturer and customer.

7.3 Optical Fibre
7.3.1 General

Optical fibres shall meet the requirements of IEC 60793-2. Annex A gives guidance on
application performance standards.

7.3|2 Attenuation coefficient

Thg maximum cabled fibre attenuation coefficient shall conform to Annex A. Particular valpes
may be agreed between the customer and supplier.

Thg attenuation coefficient shall be measured in accordance with IEC 60793+1+40.

7.33 Attenuation uniformity — Attenuation discontinuities

The local attenuation shall not have point discontinuities in excess of 0,10 dB for single-mpde
fibre and 0,20 dB for multimode fibre, when measured in accordance with IEC 60793-1-40

EXAMPLE Wavelength of 1 310/1 550/1 625 nm for SM fibres, wavelength of 850/1 300 nm for MM fibres.

7.3]14 Cable cut-off wavelength

For| single-mode fibres, the cable cut-off wavelength A.. shall be less than the operatignal
wayVelength, when measured in accordance with }EC 60793-1-44.

Unless otherwise stated, this shall be:

a) e £ 1 260 nm for fibre categories—B4+-+—B1+3—and—B6 B-652.B, B-652.D and| B-

cc

657.A1/A2;B2/B3;
a) |A.c <1270 nm for fibre category-B2 B-653.A/B;

b) WNee = 1450 nm for fibre-categories-B4-and-BS B-655.C/D/E and B-656;
c) K.. <1530 nm forfibre category-B1+2 B-654.A/B/C. 24

cc —

7.3|5 Polarization mode dispersion (PMD)

Cabled singte*mode fibre PMD shall be characterized on a statistical basis, not on an indiviqual
fibrg basis,nas described in IEC TR 61282-3. Measurements on individual cabled fibres shal| be
performed’in accordance with IEC 60793-1-48. Measurements on uncabled fibres can be uged
to penerate cabled fibre statistics when the design and processes are stable and [the
D Detweer ne FivVib oe el Ol uncaplied ana dabled pre dle KNOWI.

The manufacturer shall supply a PMD link design value, PMD(, that serves as a statistical upper

bound PMD coefficient of the concatenated optical fibre cables within a possible optical link.
Unless otherwise specified in the detail specification, the PMDq value shall be less than-0;5

0,2 ps/Vkm with a probability of 10~4 that this value be exceeded for a numerical concatenation
of at least 20 cables.

7.4 Buffer tubes 25

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


All fibre types are updated with new nomenclature.

New subclause is added to address recommendations for buffer tubes.
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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.

7.5 Tensile strength elements 26

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.

7.6 Crush protection elements 27

Where additional crushing strength or protection from external damage is required, armaufing
shdll be provided (for example, corrugated steel tape or steel wire armour).

7.7| Water blocking elements 28

If specified, the element(s) and in addition the cable core shall contain wateg blécking matefial,

sucgh as grease-like or dry-block materials or both, to prevent longitudinahwater penetration.

If specified, a moisture barrier shall be provided either by a continudus metallic sheath or hy a
mefallic or non-metallic tape applied over the cable core with a lopgitudinal overlap and bonfed
to the sheath.

Altgrnatively, other constructions may be adopted by agreement between the customer gnd
supplier.

7.8] Sheath removal elements 29

If r¢quired, one or two ripcords may be provided beneath the sheath.

7.9 Cable sheath 30

Thg cable core shall be uniformly covered with a protective sheath.

For]l outdoor and indoor/outdedr cables the cable shall have a seamless sheath madg of
UVistabilized weather-resistant polymer.

8 |Measuring andfest methods

8.1 General

Nof all measurements and tests are applicable to all cables.

Intrjnsic’characteristics of optical fibres are not normally measured by cable manufacturers. The
relevantvatues are provided by opticat fibre manufactorers,; amd—are avaitabteasumitary or
statistical values. For practical reasons, the core diameter of single-mode fibres is not specified.
Mode field diameter is the relevant specification parameter.

Test results shall follow the rule of “rounding half away from zero” (or rounding error), when the
results recorded display more than the significant number of digits required in the acceptance
criteria (see 3.18).

Guidance on selecting fibres for testing is given in Annex B.



New subclause is added to address recommendations for tensile strength elements.

New subclause is added to address recommendations for crush protection elements.

New subclause is added to address recommendations for water blocking elements.

New subclause is added to address recommendations for sheath removal elements.

New subclause is added to address recommendations for cable sheath.
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The transmission and optical characteristics of optical fibre in cables shall be verified by
carrying out selected tests from those shown in Table 10. The tests applied and acceptance

criteria shall be as specified in the relevant specification.

Table 10 — Measuring methods for transmission and optical

characteristics-of cabled-optical fibres

Test method

Test

Characteristics covered
the test method

by

Test m

ethods for multimode and single-mode fibre cables

IE¢ 60793-1-40 method B

Insertion loss technique

Attenuation

IE¢ 60793-1-40 method C

Backscattering technique

Attenuation

IEC 60793-1-40 method C

Backscattering technique

Point defeets

IEC 60793-1-46 method A
IEC 60793-1-46 method B

Transmitted power monitoring

Backscattering monitoring

Change of‘optical
transmittance during
mechanical and
environmental tests

Test methods for single-mode fibres

IEC 60793-1-48

Polarization mode dispersion

Polarization mode dispers

NQTE Bandwidth, chromatic dispersion and cable cut-off wavelength arewnot measured on a cabled optical fib

8.3

Thg dimensions of the optical fibres, electricak'conductors, cable elements and optical cah
shdll be determined by subjecting samples to’tests selected from Table 11. The tests appl
acgeptance criteria and number of samples:shall be as specified in the relevant specificatig

Measuring methods for dimensions

Table 11 — Measuring methods for dimensions

les
ed,
n.

Test method

Test

Characteristics covered by test
method

IE¢ 60793-1-21

Coating geometry measurement

Diameter of primary coating
Diameter of coloured fibre

Diameter of secondary or “buffer”
coating

Non-circularities of secondary or
“buffer” coating

Primary coating-cladding concentricity
error

Delay of transmitted and/or reflected

|E C-68+93—4-22-method-A

pulse

L onath
=SRgt

IEC 60793-1-22 method B

Backscattering technique

Length of fibre

IEC 60811-203

IEC 60189-1 Mechanical Diameter of electrical conductor
Thickness of insulation — electrical

IEC 60811-201 conductors

IEC 60811-202 Mechanical Thickness of sheaths and cable

elements

Overall dimensions
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8.4

Measuring Test methods for mechanical characteristics

The mechanical characteristics of optical fibre cables shall be verified by subjecting samples to
tests selected from IEC 60794-1-21, now the IEC 60794-1-1xx series. IEC 60794-1-2 shows the
cross reference and lists all mechanical test methods 31. The acceptance criteria shall be as
specified in the relevant specifications.

8.5

Measuring Test methods for environmental characteristics

The environmental characteristics of optical fibre cables shall be verified by subjecting samples

to

ests selected from I|IEC 60794-1-22. now replaced with the |IEC 60794-1-2xx ser

es.

IEQ
on
and

8.6

Tes
IEC
cro

8.7

Wh
ver
in T
4xX
test
spe

60794-1-2 shows the cross reference and lists all environmental test methods. Guida
belecting temperatures for environmental testing are given in Annex C 32. The tests. app
acceptance criteria shall be as specified in the relevant specification.

Measuring Test methods for cable element characterization

ts to characterize the different types of cable elements for handling purposes are give
60794-1-23, now replaced with the IEC 60794-1-3xx series. IEC 60794-1-2 shows
5s reference and lists all cable element test methods. 33

Measuring and test methods for electrical characteristics

bn electrical conductors or other metallic elements are incérporated in an optical fibre ca

nce
ied

N in
the

ble,

fication of various electrical characteristics-may can benecessary. Typical tests are shown

able 12, in addition to those given in IEC 60794-1<24, now replaced with the [EC 60794
series. IEC 60794-1-2 shows the cross reference Jand lists all electrical test methods.
s applied and the acceptance criteria shall be as—taid—down specified in the reley
cification.

Table 12 — Measuring methods for electrical characteristics

I-1-
The
ant

Test method Test method

Characteristics covered by tes

Characteristics of insulated

Conductor resistance .
electrical conductors

The insulation properties of

IEE 60189-1 Dielectric strength of insulation conductors within optical fibre
) ) cables are normally just specifieq
Insulation resistance for the incoming material, pre-
cabling.
For|cables installed along overhead power lines, specialised tests are given in IEC 60794-11{24,
Method H17 short-circuit test and Method H2: lightning test method, which has been withdrawn
and réptaced with IEC 60794-1-401 and IEC 60794-1-402, and in IEC 60794-4-20:201422(]18,

Anr

ex'C{Electrical test {(tracking)



Added reference to new numbering of mechanical test procedures and added a reference to IEC 60794-1-2, Optical fibre cables - Part 1-2: Generic specification - Basic optical cable test procedures - General guidance

Added reference to new numbering of environmental test procedures and added a reference to IEC 60794-1-2, Optical fibre cables - Part 1-2: Generic specification - Basic optical cable test procedures - General guidance

Added reference to new numbering of cable element test procedures and added a reference to IEC 60794-1-2, Optical fibre cables - Part 1-2: Generic specification - Basic optical cable test procedures - General guidance
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Annex A
(informative)

Guidelines for specific-defined-applications optical fibre

and cabled fibre performance

A.1 General
Thefibre r\nfngnry should be ngrnnr'l between the customer and enlr_\lr_\linr
Applications of optical fibre cables are defined by many different standards organizatipns
including IEC, I1SO, IEEE and ITU.
A.4 Cabled fibre attenuation requirements
Cabled fibre attenuation requirements are given in Table A.1, Table A.2,and Table A.3.
Table A.1 — Maximum single-mode cabled fibre-attenuation
coefficient (dB/km), as given by ITU-T 34
il Maxi | . tficient (dB/km)
at wavelengths (nm)
1310 nm 1383 nm 1550 nm 1625 nm
IEE 60793-2-50, B1.1 (dispersion 05 Ala 0:4 nla
1EE60793-2-50 B1- 1 (dispersion 04 Ala 0;35 0:4
unthifted)—ITU-T G.652.B
1EQ-60793-2-50B1-2 (cut-off shifted)— | Ala Ala 0,22 Ala
YT G-654-A/B/C
1EE 60793-2-50, B1-3 (extended-band)—| 04 04 0;3 0:4
YT G-652.C
-310-te
1-625)
-7 G-652.D
-310-te
1-625)
1EQ-60793-2-50 B2 {didpersion-shifted) | nla Ala 0;35 Ala
HrU-T G 653-C/D
1EG¢ 80793-2-50, B4 {non-zero nla nla 0-35 04
'EQ-60793-2-50B5(wideband-non-zero | Ala 04 0;35 0:4
, : e TLLT G 656 50
@@mss—m—%ﬁw —B6—at, B6— i 0.4 0.4 0,3 0.4
-310-to
1-625)
nla—=not-applicable



Table is updated to show additional wavelengths and attenuation values. Updated all fibre nomenclature.
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Fibre category

Maximum attenuation coefficient (dB/km)
at wavelengths (nm)

1310 nm

1310 to
1625 nm

1383 nm

1460 nm

1 550 nm

1 530 to
1 565 nm

1625

nm

IEC 60793-2-50, B-652.B
(dispersion unshifted) —
ITU-T G.652.B

0,40

n/a

n/a

n/a

0,35

n/a

0,40

IEC 60793-2-50, B-652.D
(dispersion unshifted) —
ITU-T G.652.D

0,40

0,40

0.40

0,40

0,30

0,30

0,40

IEqQ60793-2=50,B-654-AB/C
(cuf-off shifted) —
ITUT G.654.A/B/C

n/a

n/a

n/a

n/a

0,22

n/a

0y

IEC 60793-2-50, B-654.D (cut-off
shifted) — ITU-T G.654.D

n/a

n/a

n/a

n/a

0,20

n/d

n/g

IEQ 60793-2-50, B-654.E (cut-off
shifted) — ITU-T G.654.E

n/a

n/a

n/a

n/a

0.23

n/a

n/g

IEQ 60793-2-50, B-653.A/B
(digpersion shifted) —
ITUT G.653.A/B

n/a

n/a

n/a

n/a

0185

n/a

n/g

IEQ 60793-2-50, B-655.C/D/E
(nop-zero dispersion shifted) —
ITYUT G.655.C/D/E

n/a

n/a

n/a

nja

0,35

n/a

0,4

norj-zero dispersion shifted) —
ITUT G.656

IEQ 60793-2-50, B-656 (wideband

n/a

n/a

n/a

0,4

0,35

n/a

0,4

IEC 60793-2-50, B-657.A1/A2
(bepding loss insensitive) —
ITUT G.657.A1/A2

0,40

0,40

0,40

0,40

0,30

0,30

0,4

IEQ 60793-2-50, B-657.B2/B3
(bepding loss insensitive) —
ITUT G.657.B2/B3

0,40

0,40

0,40

0,40

0,30

0,30

0,4

n/al= not applicable

Thgse values are more applicable to cables-in-the tEC-60794-3-[10}and EC 60794-4-ser

that are used for long system applications (as defined by ITU-T). The introduction of link des
Diffe

attgnuation (LDA) values is under consideration for certain fibre categories.

attgnuation values may be agreed between the customer and the supplier for certain c3

constructions.

1 6R5 nm atténuation values are optionally specified by the customer.

A ligt of{lapplications supported by A1 multimode optical fibres for multimode optical cables
be found in IEC 60793-2-10.

ign
ent
ble

can

ISO/IEC 11801-1 provides

information on supported applications for single-mode and

multimode optical cables. It has-simplified-the permanent link requirements for cable attenuation
by defining performance categories of cabled optical fibre. The categories can then be used in
ehannels channel planning, defined by distance, which supports applications.
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Table A.2 — Category A1 multimode fibre maximum
cable attenuation coefficient (dB/km) 35

Fil A . " . Perf
SEL e o0l men
Attenuation Attenuation
Fibre category coefficient at coefficient at Performance)category
850 nm 1300 nm

IE¢ 60793-2-10, A1-OM1 category 3,5 1,5 OoM1 @

IE¢ 60793-2-10, A1-OM2 category 3,5 1,5 oMm2p8

IE¢ 60793-2-10, A1-OM3 category 3,0 1,5 QM8

IE¢ 60793-2-10, A1-OM4 category 3,0 1,5 OM4

IE¢ 60793-2-10, A1-OM5 category 3,0 1,5 OM5

2 | OM1 and OM2 are no longer supported but are shown here for completeness.

Table A.3 — Single-mode maximum cable{attenuation coefficient (dB/km) 36

attenuation category
ffici

IE¢ 60793-2-50, B1-3;0rB6a 1310, 1383, 1550 04 0s2

Attenuation Attenuation Attenuation Attenuation Performante
Fibre category coefficient coefficient coefficient at | coefficient at cateqor [

at1310 nm | at1 383 nm 1550 nm 1625 nm gory

IE¢ 60793-2-50, B-652/B,

B-$52-D, B-657-A1»B-657- 1,0 1,0 1,0 n/a 0OS1a

A2| B-657-BZ2/B3

IE¢ 60793-2-50, B-652.D 0,4 0,4 0,4 n/a 0Ss2

IEC 80793-2-50, B-657.A1 0,4 0,4 0,4 n/a 0Ss2

IEC 60793-2-50, B-657.A2 0,4 0,4 0,4 n/a 0Ss2

A3

Cabled fibre bandwidth requirements

There are no bandwidth requirements on single-mode fibres.

For cables containing multimode fibres, the fibre should be specified at one of the performance
levels defined in Table A.4 in terms of minimum bandwidth (MHz-km), wavelength, and type of
measurement. The value for bandwidth is normally as given by the fibre supplier, rather than
measured on the cabled fibre.



Table is updated to include new fibre nomenclature and showed OM1 and OM2 are no longer supported.

Table is updated to include new fibre nomenclature and added additional wavelengths.
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The fibre category and performance level should be agreed between the customer and supplier.

Table A.4 — Category A1 multimode cabled fibre bandwidth (MHz-km) 37

core bandwidth bandwidth modal category
diameter at 850 nm at 1300 nm bandwidth
Lot at 850 nm
IEC-60793-2-10;-Atlat 50 200 500 nla oMt
category
!Ef‘ 80790292 1!'\‘ A4a_1 50 500 500 nla Qi
1EG-60793-2-10,-Ala:2 50 1-500 500 2000 OoM3.
cafegory
IE¢ 60793-2-10,At1a.3 50 3-500 500 4700 oM4
calegery
1EG 60793-2-10,-Altb-category | 62,5 200 500 nla oMt
IE¢- 60793-2-10,-Altbcategory | 62,5 500 500 nia oM2
nlg—=not-applicable
Nc;r::::al Overfilled | Overfilled | Overfilled E::]ic;;‘lle E:ic;;‘lle Performan
Fipre category diameter bandwidth | bandwidth | bandwidth bandwidth | bandwidth ce
(um) at 850 nm | at 953 nm |at 1 3000om at 850 nm | at 953 nm categofy
IEQ 60793-2-10,
A140M1 category 62,5 200 n/a 500 n/a n/a OM1 @
IEQ 60793-2-10, a
A1JoM2 category 50 500 n/a 500 n/a n/a OM2
IEQ 60793-2-10,
A140M3 category 50 1500 /a 500 2 000 n/a OM3
IEQ 60793-2-10,
A140M4 category 50 3 500 n/a 500 4700 n/a OoM4
IEQ 60793-2-10,
A14OM5 category 50 3'500 1850 500 4700 2 470 OM5
n/al= not applicable
2 |OM1 and OM2 are no fenger supported but are shown here for completeness
A. Type-testing at 1 625 nm
When, specifically requested by the customer specification, cables that are intended for usg in
sysfetns operating in the L-band (1 565 nm to 1 625 nm) may be tested at 1 625 nm. Table |A.5

below gives some guidance on possible pass/fail criteria. Actual requirements should be
established by agreement between the customer and supplier, based on the particular cable
application.


Table is updated to include new fibre nomenclature and added additional wavelengths.
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Table A.5 — Guidance values for 1 625 nm type test acceptance criteria 38

Test

Wavelength (nm)

IEC 60794-1 series (during long-term load and after test)

Test Wavelength Acceptancescriterion 1,P
nm
Mgximum variation in attenuation — Point discontinuities 1625 0,2 dB
Mgximum change in attenuation coefficient during c
terhperature cycling 1625 9,6 dB/km
Mgximum change in attenuation for all other tests in the 1625 0.5 dB®

a

b

C

Results at 1 625 nm may be used to demonstrate compliance at 1 55@ pm7 using 1 550 nm acceptance crite
Results at 1 550 nm shall not be used to demonstrate compliancelat 1 625 nm.

0,4 dB/km or 0,4 dB higher than the acceptance criterion at«/550 nm. The acceptance criteria at 1 550

can vary in the different cable specifications of the IEC 60794 series.

a.



Table is updated to include more detail on test and acceptance criteria.
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Annex B
(informative)

Guidelines for qualification sampling

B.1 General

Typically, a wide range of fibre counts can be accommodated by a small range of generic optical

fibre_cables. For example, considering loose tube designs with 12 fibres per tube, a 6-elem
cablle-eeuld can be produced in 12, 24, 36, 48, 60 or 72 fibre versions just by varying the num
of tubes and dummy filler elements, within the same basic design. Similarly, cables with 6
12 &and 24 elements-could can provide options for 12 cables covering from-12 72 to 288 fib
within just 4 generic cable designs. This concept can be applied to different fibre’eounts.
qudlification purposes, it-should will probably only be necessary to test a subset of the f
counts and element counts that represent the product range (e.g. the smallest and the larg
ent count designs). In the previous example, it-could can be considered appropriate to
jusfone 6-element design and one 24-element design in order to prove a manufacturer’s deg
and manufacturing capability.

This philosophy can equally be applied to other designs of opticalcable such as single elem
dedigns, central tube cable designs or buffered optical fibre, Cable designs. For example,
smallest and the largest fibre count designs could be tested,

B.24 Fibre selection for cable testing

Thg cable being tested may contain a full complement of working fibres or may contain wor}
and dummy/scrap fibres. A representative number of fibres that are tested-fibres should
dispersed throughout the working units. For“cables with multiple tube designs, non-wor}
tubges or filler rods may be deployed but they-sheuld can be used in such a manner that they
not|affect the performance of the test, #he manufacturer-sheuld may position the working u
within a cable such that they will be subjected to the full force of the test. It is recommende
tes{ a minimum number of fibres ef.a full complement of fibres in a cable, as given in Table |

Table B.1 — Recommended minimum number of tested fibres in a cable 39

ent
ber
, 8,
es,
For
bre
est
est

ign

ent
the

ing

ing
do
nits
i to
B.1.

Number of fibres in the cable Recommended minimum number
of tested fibres in a cable
%
1to 12 50
13 to 48 20
49 to 288 10
280 tg 1 152 5
1153 to 4 608 2
4 609 or more 1

Stranded loose tube cable designs with more than one active tube-sheuld may be tested as

follows:

In a single layer cable design, at least one fibre from a minimum of 2 tubes-sheuld can be tested.
In a multi-layer design, at least one fibre from a minimum of 2 tubes of each layer-should may
be tested. The selected tubes-sheuldret cannot be located next to each other and-sheuld may

be fully populated with fibres although some may be scrap/dummy fibres.


New table is added to provide guidance on recommended number of fibres to test based on cable fibre count.
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Ribbon cables with a layered ribbon structure-should may contain working fibres in the first,
last, and central ribbon position. The working fibre being tested-should may be located at both
edges and in the middle of each of these ribbons. For partially bonded ribbon designs, a
representative number of fibres, in accordance with Table B.1 and dispersed throughout the
working units, shall be tested.

If agreed between the customer and supplier, optical fibres-withina-tube may be spliced to each
other, for example,—in—cases—where—a—testrequires—that-nofibres—should-break. This is a

convenient way to check all fibres under test.

poditioned within the cable structure and if the optical performance of all tested fibre$~Were
megsured individually or serially connected.

WhEgn a change in the design occurs, then only the tests that are affected by the-design chanhge
nedd to be performed.

B.3 Pass/fail criteria

Thg acceptance criteria will depend on the application but would typically include no fibre brpak
or fa combination of “no change” (see Clause 3) and—pefmissible allowable changq in
performance. These differences arise due to varying requirements before, during and after a
tes{, as given in the relevant specification.
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Annex C
(informative)

Preferred temperatures 40

The temperature limits listed in Table C.1 are preferred to be used as test parameters for
temperature cycling, shrinkage and any other tests of optical fibre cables where these
temperatures are suitable to be applied.

Fabte € t—=Preferredtowand-high-temperature 4+
Q

se

lected in accordance with the application., Q)

Included in IEC 61753-1. The abbrev'&tﬁ}s are as follows:
C: indoor controlled environment; \

OP/OP+: outdoor protected envirgnment;

S: outdoor subterranean orSup-surface environment;

A: outdoor aerial environment;
G: outdoor ground I&vironment;
I: industrial envir t;

ment;

E: extreme e§go.
HD. indicat@~ extended upper temperature necessary due to additional dissipation by active electronics|

Include ISO/IEC 11801-1. For an introduction to the MICE environmental classification system |
1ISO/ R 29106. For technical guidance use IEC TR 62362.

Ldqw temperature High temperature Sources of temperature limits (-‘$\

T, Ty Performance categories Environmental c s}ﬁcatian

of connectors, components of custom mises

and protective housings ? cq&il gb
°c °c I\ .
10 +60 c b(,\ M,I.C.E,
-1 +7 HD -

; - : &
-25 +70 oP © M,J,C,E,
Vad
\J
.25 +85 HD -
op &
N
-30 +60 S (S\\ -
-40 +65 A, GQ -
-40 +70 ‘\lQ M, I C,E,
-40 +75 K®P+ -
.40 +85 _HD {HD -
&(\‘ﬁm LMD E
A Ppuitable operating service environment (pegformance category) or environmental classification should |be

se

\@V



New Annex C is added to show preferred temperature ranges.

New temperature table is added to better illustrate ranges based on performance categories. Also added MICE classification.
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(OPGW) along electrical power lines

IEC 60794-4-20:2018, Optical fibre cables — Part 4-20: Sectional specification — Aerial optical
cables along electrical power lines — Family specification for ADSS (all dielectric self-supported)
optical cables

IEC 60794-4-30, Optical fibre cables — Part 4-30: Aerial optical cables along electrical power
lines — Family specification for optical phase conductor (OPPC) optical cables

IEQ 60794-5, (all parts), Optical fibre cables — Part 5-X: Family specification

IEQ 60794-5-10, Optical fibre cables — Part 5-10: Family specification — Outdoor\microduct
optical fibre cables, microducts and protected microducts for installation by blowing

IEQ 60794-5-20, Optical fibre cables — Part 5-20: Family specification — Outdga¥ microduct flbre
unifs, microducts and protected microducts for installation by blowing

IEC 60794-6, (all parts), Optical fibre cables, Part 6-X: Indoor-outde®or-cables

IEQ 60794-6-10, Optical fibre cables — Part 6-10: Indoor-outdgor cables — Family specificafion
for universal indoor-outdoor cables

IEQ 60794-6-20, Optical fibre cables — Part 6-20: Indaor-outdoor cables — Family specificafion
for flame retardant outdoor cables

IEQ 60794-6-30, Optical fibre cables — Part 6-3Qy'Indoor-outdoor cables — Family specificafion
for weatherised indoor cables

IEQ 60794-78, Optical fibre cables — Pakt 7: Sectional specification — Fire-resistant cables| for
dath communication — Sectional spegjfication

IEQ TR 61282-3, Fibre optic communication system design guides — Part 3: Calculation of |link
polarization mode dispersion

IEQ 61753-1, Fibre ogtic interconnecting devices and passive components — Performapce
stapdard — Part 1: Geheral and guidance

IEQ TR 61931,SFibre optic — Terminology

IEQ TR 62000, Guidelines for combining different single-mode fibre sub-categories

IEQTR 62222, Fire performance of communication cables installed in buildings

IEC TR 62283, Optical fibres — Guidance for nuclear radiation tests

IEC TR 62362, Selection of optical fibre cable specifications relative to mechanical, ingress,
climatic or electromagnetic characteristics — Guidance

IEC TR 62470, Guidance on techniques for the measurement of the coefficient of friction (COF)
between cables and ducts

8 Under development.
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IEC TR 62690, Hydrogen effects in optical fibre cables — Guidelines

IEC TR 62691, Guide to the installation of optical fibre cables

IEC 62807-1, Hybrid telecommunication cables — Part 1: Generic specification

IEC TR 62901, Guide for the selection of drop cables

IEC TR 62959, Optical fibre cables — Shrinkage effects on cable and cable element end
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TR 63194, Guidance on colour coding of optical fibre cables C)®
/[IEC Guide 98-3, Uncertainty of measurement — Part 3: Guide to theQ@;gression
ertainty in measurement (GUM:1995) (]/

/[IEC 11801 (all parts), Information technology — Generic cabling fo&:;')s,tomer premises

/[IEC 11801-1, Information technology — Generic cabling for @fomer premises — Pail
neral requirements C)

/NIEC 11801-3, Information technology — Generic cabl{q\g or customer premises — Par
istrial premises @)

D
/IEC TR 29106, Information technology i\\%eneric cabling — Introduction to the M
ironmental classification \\g\@

14001, Environmental managen&@@t systems — Requirements with guidance for use

14064-1, Greenhouse gaseg \OPart 1: Specification with guidance at the organization I
quantification and report'\ greenhouse gas emissions and removals

-T G.652, Charact@'s’tics of a single-mode optical fibre and cable
-TG.653, Char€§;ristics of a dispersion-shifted, single-mode optical fibre and cable
-T G.65®Q}haracteristics of a cut-off shifted single-mode optical fibre and cable

-T @5, Characteristics of a non-zero dispersion-shifted single-mode optical fibre
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ITU-T G.656, Characteristics of a fibre and cable with non-zero dispersion for wideband optical
transport

ITU-T G.657, Characteristics of a bending-loss insensitive single-mode optical fibre and cable
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List of comments

Scope is changed to show hybrid communication cables are covered in IEC 62807 seri

LDA definition is updated to reflect the statistical upper bound of the distribution.

es.

New definitions for circuit integrity and fire resistance are added to support new publication

IEC 60794-7 currently under development.

New notes are added to provide more clarity on long-term load.

New note is added to provide more clarity for short-term load.
New notes are added to provide more clarity for maximum allowable tension.

Clause 5 is redesigned and reorganized to make the document flow better\than previ
version.

This section is deleted and is reorganized into tables that provide better organization
definition.

First level hierarchy of new organizational structure. New table is added to show ove
structure of the IEC 60794 series of standards.

Second level hierarchy of new organizational structure.NEC 60794-1 series table is ad
for better definition and clarity.

Second level hierarchy of new organizational structure. IEC 60794-2 series table is ad
for better definition and clarity.

Second level hierarchy of new organizational structure. IEC 60794-3 series table is ad
for better definition and clarity.

Second level hierarchy of new organizational structure. IEC 60794-4 series table is ad
for better definition and clarity.

Second level hierarchy of new organizational structure. IEC 60794-5 series table is ad
for better definition and-clarity.

Second level hierarchy of new organizational structure. IEC 60794-6 series table is ad
for better definitioniand clarity.

Line item is added for new publication IEC 60794-7 which is currently under developm

Reorganized and added new subclause, cable materials to separate these items from c4
construction.

New’subclause is added to define indoor cables.
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New tables are added to show indoor cable materials. Also added information showing

cable element and type of material.
New subclause is added to better define outdoor cable materials.

New tables are added to show outdoor cable materials. Also added information showin
cable element and type of material.

New subclause is added to define indoor/outdoor cables.

Added reference to technical report IEC TR 63194, Guidance on colour coding of optic
fibre cables.

All fibre types are updated with new nomenclature.
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New subclause is added to address recommendations for buffer tubes.

New subclause is added to address recommendations for tensile strength elements.
New subclause is added to address recommendations for crush protection elements.
New subclause is added to address recommendations for water blocking elements.
New subclause is added to address recommendations for sheath removal elements.

New subclause is added to address recommendations for cable sheath.

Added reference to new numbering of mechanical test procedures and added a referer
to IEC 60794-1-2, Optical fibre cables - Part 1-2: Generic specification - Basic optical
cable test procedures - General guidance

Added reference to new numbering of environmental test procedures and added a
reference to IEC 60794-1-2, Optical fibre cables - Part 1-2: Generic specification - Bas
optical cable test procedures - General guidance

Added reference to new numbering of cable element test procedures and added a
reference to IEC 60794-1-2, Optical fibre cables - Part 1-2: Generic specification - Bas
optical cable test procedures - General guidance

Table is updated to show additional wavelengths and attenuation values. Updated all
fibre nomenclature.

Table is updated to include new fibre nomenclatur€ and showed OM1 and OM2 are no
longer supported.

Table is updated to include new fibre nomenclature and added additional wavelengths
Table is updated to include new fibre. nomenclature and added additional wavelengths
Table is updated to include more detail on test and acceptance criteria.

New table is added to providerguidance on recommended number of fibres to test base
on cable fibre count.

New Annex C is added to show preferred temperature ranges.

New temperatures«table is added to better illustrate ranges based on performance
categories. Also_added MICE classification.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

OPTICAL FIBRE CABLES -

Part 1-1: Generic specification — General

OBV ALA-D-E

023

FOREWORD

1)
Il national electrotechnical committees (IEC National Committees). The object of IEC is to promote internati
o-operation on all questions concerning standardization in the electrical and electronic fields. Toythis end

addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Rep

reparation is entrusted to technical committees; any IEC National Committee interested in‘the subject dealt

ith the IEC also participate in this preparation. IEC collaborates closely with the International Organizatio

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

interested IEC National Committees.

3)
ommittees in that sense. While all reasonable efforts are made ;tonensure that the technical content of
ublications is accurate, IEC cannot be held responsible for the. way in which they are used or for
isinterpretation by any end user.

4)

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization.Gomprising

pnal
and
bris,

ublicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Pugblication(s)”). Their

with

ay participate in this preparatory work. International, governmental and non-governmental*organizations liaising

for

tandardization (ISO) in accordance with conditions determined by agreement betweeéen the two organizations.

pnal

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

I[EC Publications have the form of recommendations for international use and are accepted by IEC Natipnal

IEC
any

order to promote international uniformity, IEC National\Committees undertake to apply IEC Publicafjons
ansparently to the maximum extent possible in their national and regional publications. Any divergence betwWeen
ny IEC Publication and the corresponding national or regional publication shall be clearly indicated in the Iqtter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity

ssessment services and, in some areas, access46 IEC marks of conformity. IEC is not responsible for
ervices carried out by independent certification‘bodies.

any

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

7) WMo liability shall attach to IEC or its directors, employees, servants or agents including individual experts|and
embers of its technical committees a@nd IEC National Committees for any personal injury, property damade or
ther damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)|and
xpenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other|IEC
ublications.

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

indispensable for the correct application of this publication.

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of pgdtent

ights. IEC shall nat be held responsible for identifying any or all such patent rights.

IEQ 60794-1<1.has been prepared by subcommittee 86A: Fibres and cables, of IEC techn
committee 86y Fibre optics. It is an International Standard.

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

ical

ion

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

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

ous

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 other
the IEC 60794-x series.

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

sin

Draft Report on voting

86A/2286/FDIS 86A/2313/RVD
FU| ;IIfUIIIIat;UII UTl thc VUt;IIy fUI Itb appluva= odrll bc fuuud ill thc lcp\.ut UTI VUt;IIH ;Ild;batc |n
thelabove table.
Theg language used for the development of this International Standard is English.
Thi$ document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accprdance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, availgble
at vww.iec.ch/members_experts/refdocs. The main document types dewveloped by IEC jare
described 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,
canl be found on the IEC website.
Thgq committee has decided that the contents of this document will remain unchanged until|the
stability date indicated on the IEC website under webstore.iec.ch in the data related to [the
specific document. At this date, the document will be

reconfirmed,
withdrawn,
replaced by a revised edition, or

amended.
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OPTICAL FIBRE CABLES -

Part 1-1: Generic specification — General
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IEG

devices employing similar techniques. Electrical properties are specified for opticalgro
(OPGW) and optical phase conductor (OPPC) cables. Hybrid communication cables
cified in the IEC 62807 series.

object of this document is to establish uniform generic requirements for'the geometri
smission, material, mechanical, ageing (environmental exposure), climatic and electr
berties of optical fibre cables and cable elements, where appropriate.

Normative references

following documents are referred to in the text in such awaythat some or all of their con
stitutes requirements of this document. For dated references, only the edition cited appl

undated references, the latest edition of the, referenced document (including
bndments) applies.

60189-1, Low-frequency cables and wires with PVC insulation and PVC sheath — Par
neral test and measuring methods

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

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

60793-1-22, Optical fibres — Part 1-22: Measurement methods and test procedure
gth measurement

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

60793-144, Optical fibres — Part 1-44: Measurement methods and test procedure
-off wavelength

60793-1-46, Optical fibres — Part 1-46: Measurement methods and test procedure

ind
are

cal,
ical

ent
es.
any

1
|

7]
|

7]
|

Mo

Itoring or cranges Irr optical transmittarice

IEC 60793-1-48, Optical fibres — Part 1-48: Measurement methods and test procedures —
Polarization mode dispersion

IEC 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
spe

60793-2-40:2021, Optical fibres — Part 2-40: Product specifications — Sectional

cification for category A4 multimode fibres


https://iecnorm.com/api/?name=56160a461c3a70a262fd88fdfe37f98f

IEC 60794-1-1:2023 © |IEC 2023 -7-

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

IEC 60794-1-221, Optical fibre cables — Part 1-22: Generic specification — Basic optical cable
test procedures — Environmental tests methods

IEC 60811-201, Electric and optical fibre cables — Test methods for non-metallic materials —
Part 201: General tests — Measurement of insulation thickness

IEC 60811-202, Electric and optical fibre cables — Test methods for non-metallic materials —

Pant 202: General tests — Measurement of thickness of non-metallic sheath

IEQ 60811-203, Electric and optical fibre cables — Test methods for non-metallic materials —

Parnt 203: General tests — Measurement of overall dimensions

For|the purposes of this document, the following terms and definitions’apply.

ISQ and IEC maintain terminological databases for use in standardization at the follow
addresses:

3.1
no

Terms and definitions

ng

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

ISO Online browsing platform: available at http://Wwww.iso.org/obp

change in attenuation

acceptance criterion for attenuation measurement that includes an allowance for measuremnjent
undertainty arising from measurement errors or calibration errors due to a lack of suitgble

reférence standards

Notg 1 to entry: For a practical interpretation, the following values shall be used:

a)

b)

c)

No change in attenuation, single-tmede (class B): the total uncertainty of measurement shall be < + 0,05 dB for
the attenuation or < + 0,05 dB/km-for the attenuation coefficient. Any measured value within this range shall be
onsidered as “no change infattenuation”.

The requirement for these _parameters is indicated as “no change (< + 0,05 dB or < + 0,05 dB/km)”.

By agreement between,'customer and supplier, minor deviation from this limit may be accepted at some|low
frequency, for example“less than 10 %. However, for mechanical tests no deviation in excess of 0,15 dB sha}l be
gccepted. For envirenmental tests no deviation in excess of 0,10 dB/km shall be accepted.

o change ip“attenuation, multimode (category A1): the total uncertainty of measurement shall be < + 0,2 dB for
fhe attenuation or < + 0,2 dB/km for the attenuation coefficient.

A\ny measured value within this range shall be considered as “no change in attenuation”.

he'requirement for these parameters is indicated as “no change (< + 0,2 dB or < + 0,2 dB/km)”.

frequency, for example less than 10 %. However, for mechanical tests no deviation in excess of 0,5 dB shall be
accepted. For environmental tests no deviation in excess of 0,5 dB/km shall be accepted.

No change in attenuation, plastic optical fibre (category A4): the total uncertainty of measurement for this
document shall be < 2 % of the maximum specified attenuation in IEC 60793-2-40:2021, Annex A to Annex |I.

Any measured value within this range shall be considered as “no change in attenuation”.

1

This document is progressively being replaced by the IEC 60794-1-2XX series.
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3.2

allowable change in attenuation

<during mechanical and environmental tests> change in attenuation that may be a value larger
than the no change limits, depending on fibre category, single-mode or multimode, cable design
and application

3.3

link design attenuation

LDA

statistical upper bound for the attenuation coefficient of the concatenated optical fibre cables

3.4
no change in fibre strain
acceptance criterion for fibre strain measurement that includes an allowance for measurement
undertainty arising from measurement errors or calibration errors due to a lack-of suitgble
refgrence standards

Notg 1 to entry: For a practical interpretation, the total uncertainty of measurement shall be + 0,05 % strain.|Any
meafsured value within this range shall be considered as “no change in strain”.

3.5
allgwable change in fibre strain
<dyring mechanical and environmental tests> level of strain_that will not compromise fibre
meg¢hanical reliability for some of the parameters specified

3.6
cirguit integrity
ability of the cable under test to continue to operate‘in a designated manner whilst subjected to
a specified flame source for a specified period.efitime

3.7
firel resistance
ability of the cable under test to resistfunctional failure to operate in a designated manner whilst
subjjected to a specified flame source for a specified period of time

3.8
shrinkage
irrepersible contractionsafter extrusion of plastic materials caused by heating or over time at
ambient temperature

3.9
caljle load définitions (non-aerial applications)

3.91
long-term*load
T,
accepiable amount of long-term load which the cable can experience during operation (1.e. after
installation is completed)

Note 1 to entry: Long-term load can be due either to residual loading from the installation process or environmental
effect, or both. This is the rated maximum load for which a cable is subject to in long term tests.

Note 2 to entry: For 1 % proof-tested fibres, the fibre strain under long term tensile load (7, ) shall not exceed 20 %
of this fibre proof strain (equal to absolute 0,2 % strain) and there shall be no change in attenuation during the test.

Note 3 to entry: For fibres proof tested at higher levels the safe long-term load will not scale linearly with the proof
strain, so a lower percentage of the proof strain is applicable. For proof-tested fibres at levels higher than 1 % and
up to 2 %, the strain at 7| shall be limited to 17 % of the proof-test strain (equal to absolute 0,34 % strain for 2 %

proof tested fibres).
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3.9.2
short-term load

Ts

acceptable amount of short-term load that can be applied to a cable without permanent
degradation of the characteristics of the fibres, cable elements or sheath

Not

Not

3.1

caljle load definitions and tensile testing terminology (self-supporting aerial
applications)

3.1

makimum allowable tension
MA[T
maximum tensile load that can be applied to the cable without detriment to the performa
requirements (e.g. attenuation, fibre reliability) due to fibre strain

Not

tensjon of the cable.

Not

< 0,85 %, 1/3 of proof test). MAT < 60 % UOS.

Not
and

3.1

val

Not

3.1

brelaking tension
tengile load that will produgce physical rupture of the cable

strIin margin

e 1 to entry: Short-term load is often called rated installation load.

e 2 to entry:  Under short term tensile load (7g) the fibre strain shall not exceed 60 % of the proof strain (equal

to absolute 0,6 % strain for 1 % proof-tested fibres) and the attenuation change during test shall be measured and
recorded.

D

.1

g4 1toentry: Due to installation codes the MAT value is sometimes restricteditobe less than 60 % of the brea

g4 2 to entry: This is also called ultimate operational strength (U@S),"equal to 60 % of RTS (and fibre s

¢ 3 to entry: This is also called every day stress (EDS), defined as 25 % of RTS and no fibre strain (< 0,0
no attenuation increase (< 0,05 dB).

D.2

e of cable elongation at the onset of fibre strain

4 1 to entry: The strain margin can also be-expressed as cable load (N) at the onset of the fibre strain.

D.3

nce

king

rain

5 %)

Notg 1 to entry: The breaking tension can be calculated, provided that the design model has been validated.
3.10.4

makimum installation tension

MIT

maximum recommended stringing tension during installation

3.10:5

ratedtensitestrength

RTS

summation of the product of nominal cross-sectional area, nominal tensile strength, and
stranding factor for each load bearing material in the cable construction

3.1

1

cable section

ind

ividual reel of cable, as produced
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3.12
cable element
component of a cable designed to house and protect the optical fibres

Note 1 to entry: This was changed from “fibre optic unit” in IEC 60794-4-10 to “cable element” to be consistent with
IEC 60794-1-23 and also to avoid confusion with IEC 60794-5-20.

Note 2 to entry: The cable sheath is included as a cable element.

3.13

polarization mode dispersion (PMD) terms
3.18.1

differential group delay

DG

relgtive time delay between the two fundamental polarization modes (principal stateq of
polarization) at the end of an optical fibre cable, at a particular time and wavelength

Notg 1 to entry: Differential group delay is expressed in ps.

3.18.2

polarization mode dispersion value

PMEF value

average of DGD values across wavelengths

Notg 1 to entry: The polarization mode dispersion value is expressed‘in ps.

3.18.3

polarization mode dispersion coefficient

PMD coefficient

PMPD value of an optical fibre cable divided by‘the square root sum of its length (km)

Notd 1 to entry: The polarization mode dispersion’coefficient is expressed in ps/Vkm.

3.18.4
link
length of cable composed of a number of individual cable sections

Notg 1 to entry: Link PMD values afe generally calculated in accordance with the formulae given in IEC TR 612B2-3
but may be measured.

3.14
terminated cable(assembly
cablle terminated\with connectors

Notg 1 to entry../ A patch cord or jumper is one type of a terminated cable assembly.

Notg 2 toentry: The following terms for terminated cable assemblies with connector(s) at both ends are used in the
ISOJIEC.A1801 series: patch cords, work area cords and equipment cords.

3.15
aerial cable types

3.15.1

all dielectric self-supporting

ADSS

cable that is capable of enduring aerial installation and providing long term service, without any
external tensile support

3.15.2

optical attached cable

OPAC

dielectric cable that is not self-supported, but attached to an electrical earth wire or phase
conductor, using one of the following attachment methods: wrapped, lashed or preform attached
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3.15.3

wrapped
lightweight flexible non-metallic (“wrap”) cable that can be wrapped helically around either the
earth wire or the phase conductor using special machinery

3.15.4
lashed
non-metallic cables that are installed longitudinally alongside the earth wire, the phase
conductor or on a separate support cable (on a pole route) and are held in position with a binder
or adhesive cord

3.1k.5
preform attached

cab
attd

3.1

le similar to the lashed cables but attached with the use of special preformed sg
chment clips

6.6

optiical ground wire

oP
me
con

3.1

GW
allic optical cable for overhead power lines that has the dual performance functions
ventional ground wire with telecommunication capabilities

6.7

optiical phase conductor

OP
Me
con

3.1
con
opt

3.1
hyh
cab
pai

3.1

PC
allic hybrid optical cable that has the dual performance functions of a conventional ph
ductor with telecommunication capabilities

D
hposite cable
cal fibre cable containing more than oné fibre category

y
rid communication cable

le that contains more than oné media type, including but not limited to optical fibres, twig
/quad cables, or coaxial ¢cables or all of them

B

rounding error

rulg

2 of “roundinghalf away from zero” when the results recorded display more than

sig

ificant number of digits required in the acceptance criteria.

Notg 1 to entry: Only the first digit beyond the number of significant digits is used in determining the rounding

EXAMPLE 1: Against a requirement of 0,22 dB/km maximum attenuation, values up to 0,224 dB/km conform,

iral

Ase

ted

the

hilst

EXAMPLE 2: Against a requirement of + 0,05 dB, values between -0,054 and +0,054 are deemed acceptable.

3.19
maximum allowable ovality
largest permissible ovality of the optical unit or its component calculated as:

2 %

d1
d2

(d1 -d2)/ (d1 + d2) in % where:

is the maximum measured diameter of the cable or the component

is the minimum diameter of the cable or the component at the same cross-section as

2 Please see ISO/IEC Guide 98-3:2008, Clause 7, on uncertainty of measurement for additional information.

d1
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cable consisting of subunits which can be separate fibre optical cables surrounded by a sheath
of suitable material

Note 1 to entry: In the application this outer sheath of the breakout cable can be removed over a certain length and
the subunits can be used as separate fibre optic cables.

4 Graphical symbols and abbreviated terms

the
follpwing apply.

ADSS all dielectric self-supporting

ARL aluminium/polyethylene laminate

AL minimum wall thickness of a microduct

ALY minimum thickness of the outer sheath of a protected microduct
nominal outer diameter of a microduct cable

d nominal outer diameter of a cable (including microduct fibre units)

dc nominal outer diameter of a conduit or subduct

D$ detail specification

EDS every day stress

1D nominal inner diameter of a micrgduct

I/Q-port input/output port for launching OF cables into and out of a pipe

Ade cable cut-off wavelength

Aoberational operational wavelength

LDA link design attenuation

m mass of 1 km of-cable (in the context of tensile testing)

MAOC maximum allowable ovality of cable

MAT maximumjallowable tension

MASS metallic aerial self-supported cables

MICE mechanical, ingress, climatic, or electromagnetic

MIT maximum installation tension

nfd product of a variable and the cable outer diameter used for determinipg
appropriate sizes for bends, mandrels, etc.

n ¥ OD product of a variable and the outer diameter of a microduct used for
determining appropriate sizes for bends, mandrels, etc.

nx OD’ product of a variable and the outer diameter of a protected microduct used
for determining appropriate sizes for bends, mandrels, etc.

OCEPL optical cable to be used along electrical power lines

oD nominal outer diameter of a microduct

oD’ nominal outer diameter of a protected microduct

OPAC optical attached cable (or optical power attached cable)

OoPGW optical ground wire

OPPC optical phase conductor

PE polyethylene

RTS rated tensile strength
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S outdoor subterranean or sub-surface environment

SPL steel/polyethylene laminate

SZ technique in which the lay reverses direction periodically

1 temperature cycling dwell time

Taq temperature cycling test low-temperature limit in accordance with
IEC 60794-1-22, Method F1

Tho temperature cycling test secondary low-temperature limit in accordance
with IEC 60794-1-22, Method F1

Tgl4 temperature cycling test high-temperature limit in accordance wijth
IEC 60794-1-22, Method F1

Tgp temperature cycling test secondary high-temperature limit in aceordance
with IEC 60794-1-22, Method F1

T long term load

Ty tensile load at “no fibre strain”

Ty short term load

uops ultimate operation strength

w weight of 1 km of cable, microduct fibre unit or any form of ducting, ps

5 |Optical fibre cables — IEC 60794 structure

5.1 General

applicable

Opfical fibre cables are a structure which is made of one or more elements containing optjcal
fibres, mechanical strength elementsyand a surrounding jacket or surrounding jackets|for
projection against mechanical as wellas environmental attacks. The IEC 60794 series consjsts

of the following parts (see Table 1(:

Table 1 — IEC 60794 structure

IEC 60794-1-1 Generic specification

IEC 60794-2 Indoor cables — Sectional specification

IEC 60794-3 Outdoor cables — Sectional specification

IEC 60794-4 Sectional specification — Aerial optical cables along electrical power lines

IEC 60794-5 Sectional specification — Microduct cabling for installation by blowing

IEC 60794-6 Indoor-outdoor cables — Sectional specification for indoor-outdoor cables

B B079A7™ specification

5.2 IEC 60794-1 series

The object of this series is to establish uniform generic requirements for the geometrical,
transmission, material, mechanical, ageing (environmental exposure), climatic and electrical
properties of optical fibre cables and cable elements. The series is shown in Table 2.

3 This series is still at the development stage.
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Table 2 — IEC 60794-1 series

IEC 60794-1 60794-1-1, Generic specification — General
60794-1-2, Generic specification — Basic optical cable test procedures — General
guidance
60794-1-3, Generic specification — Optical cable elements
5.3 IEC 60794-2 series

The
use
can

object of this series Is to provide requirements that apply to optical fibre cables for in
in communications networks. Other types of applications requiring similar types of\cah
be considered. The series is shown in Table 3.

Table 3 — IEC 60794-2 series

oor
les

IEC 60794-2 IEC 60794-2-10, Indoor optical fibre cables — Family specification for simplex and duplgx
cables
IEC 60794-2-11, Indoor cables — Detailed specification for simplex and duplex cables fqr
use in premises cabling
IEC 60794-2-20, Indoor cables — Family specification fof_multi-fibre optical cables
IEC 60794-2-21, Indoor cables — Detailed specification for multi-fibre optical distributior
cables for use in premises cabling
IEC 60794-2-22, Indoor cables — Detail specification for multi-simplex breakout optical
cables to be terminated with connectors
IEC 60794—2-234, Indoor optical fibre ¢ables — Detailed specification for multi-fibre cables
for use in MPO connector terminated cable assemblies
IEC 60794-2-245, Indoor opticaPfibre cables — Detailed specification for multiple multi-
fibre unit cables for use in MRO connector terminated breakout cable assemblies
IEC 60794-2-30, Indoor_eables — Family specification for optical fibre ribbon cables for
use in terminated cablelassemblies
IEC 60794-2-31, Indoor cables — Detailed specification for optical fibre ribbon cables fof
use in premisgs cabling
IEC 60794-2:40, Indoor optical fibre cables — Family specification for A4 fibre cables
IEC 60794-2-41, Indoor cables — Product specification for simplex and duplex buffered A4
fibres
IEC 60794-2-42, Indoor optical fibre cables — Product specification for simplex and duplex
cables with A4 fibres
IEC 60794-2-50, Indoor cables — Family specification for simplex and duplex cables for
use in terminated cable assemblies

5.4/ ~EC 60794-3 series

This series specifies the requirements for optical fibre cables and cable elements which are
intended to be used externally in communications networks. Other types of applications
requiring similar types of cables can be considered. Requirements for cables to be used in
ducts, for directly buried applications, aerial cables and cables for lake and river crossings are
included in this series. Also included are cables for specialized use in sewers and rapid
deployment. The series is shown in Table 4.

4 Under development. Stage at the time of publication; IEC CD 60794-2-23:2022.

5 Under development. Stage at the time of publication: IEC CC 60794-2-24:2022.
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Table 4 — IEC 60794-3 series

IEC 60794-3 IEC 60794-3-10, Outdoor cables — Family specification for duct, directly buried and lashed

aerial optical telecommunication cables

IEC 60794-3-11, Outdoor cables — Product specification for duct, directly buried, and
lashed aerial single-mode optical fibre telecommunication cables

IEC 60794-3-12, Outdoor cables — Detailed specification for duct and directly buried
optical telecommunication cables for use in premises cabling

IEC 60794-3-20, Outdoor cables — Family specification for self-supporting aerial
telecommunication cables

IEC 60794-3-21, Outdoor cables — Product specification for optical self-supporting aeridl
telecommunication cables for use in premises cabling

IEC 60794-3-30, Outdoor cables — Family specification for optical telecommunic¢atjoen
cables for lakes, river crossings and coastal application

IEC 60794-3-40, Outdoor cables — Family specification for cables for storm ahd sanitary
sewers

IEC 60794-3-70, Outdoor cables — Family specification for outdoor optical fibre cables fpr
rapid/multiple deployment

5.5

IEC 60794-4 series

This series covers cable construction, test methods, optical,mechanical, environmental and
eleg¢trical performance requirements for aerial optical fibre cables and cable elements which

are

intended to be used along power lines (OCEPL) as a’high bandwidth transport medial for

communications and control optical signals, including“optical ground wires (OPGW), optjcal
phgse conductors (OPPCs), metallic aerial self-supported cables (MASS), all-dielectric delf-
supporting cables (ADSS) and optical attached cables (OPAC). The series is shown in Tablg 5.

Table 5 —1EC 60794-4 series

IEC 60794-4 IEC 60794-4-10, Family/specification — Optical ground wires (OPGW) along electrical

power lines

IEC 60794-4-20,“Sectional specification- Aerial optical cables along electrical power lings
— Family specifieation for ADSS (all dielectric self-supported) optical cables

IEC 60794-4-30, Aerial optical cables along electrical power lines — Family specificatior]
for optical*phase conductor (OPPC) optical cables

5.6

Thig series specifies the requirements of microduct optical fibre cables, microduct fibre un

IEC 60794-5-series

ts,

microducts.and protected microducts for installation by blowing for outdoor use. The seriep is

shogwn ifi Fable 6.

Table 6 — IEC 60794-5 series

IEC 60794-5 IEC 60794-5-10, Family specification — Outdoor microduct optical fibre cables, microducts

and protected microducts for installation by blowing

IEC 60794-5-20,-Family specification — Outdoor microduct fibre units, microducts and
protected microducts for installation by blowing

5.7

IEC 60794-6 series

This series covers general features of optical fibre cables applicable to outdoor as well as indoor
environments, called “indoor-outdoor cables”. Indoor-outdoor cables are deployed in outside
plant environments as well as in premises, thus fulfilling outdoor as well as indoor requirements.
The series is shown in Table 7.
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Table 7 — IEC 60794-6 series

IEC 60794-6 IEC 60794-6-10, Indoor-outdoor cables — Family specification for universal indoor-outdoor
cables

IEC 60794-6-20, Indoor-outdoor cables — Family specification for flame retardant outdoor
cables

IEC 60794-6-30, Indoor-outdoor cables — Family specification for weatherised indoor
cables

5.8 tEC606794-7 series

Undler development.

6 |Cable materials

6.1 Indoor cable materials

Generally, indoor optical cables comprise several elements orOindividual constituepts,
defdending on the cable design which takes into account the cable application, flame and smpke
ratings, operating environment and manufacturing processes, as Well as the need to protect|the
fibrg during handling and cabling.

Thg material(s) used for a cable element shall be selected to be compatible with the other
elements in contact with it. An appropriate compatibility test method shall be defined in |the
family or detail specification. Table 8 provides some‘examples.

Table 8 — Indoor cablés-materials (examples)

Tight, semi-tight, loose Polymeric materials

buffering

Buffer tube Polymeric materials, PBT

Stjength member Metallic or non-metallic material

Sheath Halogen(free, flame retardant, non corrosive, low smoke (HFFR LS), PVC, PVC (lo
smoke),PVDF

6.2 Outdoor cable materials

Generally, outdoor optical cables comprise several elements or individual constituepts,
depgending ,on{the cable design which takes into account the cable application, operating
environment-and manufacturing processes, as well as the need to protect the fibre dufing
handling and cabling.

The material(s) used for a cable element shall be selected to be compatible with the other
elements in contact with it. An appropriate compatibility test method shall be defined in the
family or detail specification. Table 9 provides some examples.
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Table 9 — Outdoor cable materials (examples)

Tight buffering Polymeric materials
Buffer tube Polymeric materials
Buffer tube filling Grease-like and/or dry-block materials
Cable core filling Grease-like and/or dry-block materials
Strength member Metallic or non-metallic material
Armour Corrugated steel tape, two-layer wrapped steel tape, steel wire armour or dielectric
material
Sheath UV-stabilized weather-resistant polymeric materials
6.3| Indoor/outdoor cable materials

Generally, optical cables comprise several elements or individual constituents; depending

the
ma

The

fam

Ind

dedigns having the environmental and mechanical robustness that makes them suitable for

int
exh

6.4

Wh
and
env

minlimization or replacement of harmful materials and improvements in waste disposal. ReleV

dog

7

7.1

The
eag

cable design which takes into account the cable application, operating*environment

ily or detail specification.

bor/outdoor cables generally possess the characteristics associated with outdoor cg

ne outside plant, while simultaneously being relatively flexible, compact and lightweight
ibiting the fire performance. Table 8 and Table 9 provide examples.

Environmental requirements for cable materials

en requested, information shall be pravided on the overall environmental impact of the cg
cable material. This information” should include manufacturing, cable handling
ironmental impact during the lifetime of the cable. Examples of relevant information are

uments include ISO 14001Cand ISO 14064-1.

Cable construction

General

construetion, dimensions, weight, mechanical, optical, electrical and climatic propertie
h type_ef-Optical fibre cable shall be as stated in the relevant specification.

7.2

on
and

hufacturing processes, as well as the need to protect the fibre during handling and cablipg.

material(s) used for a cable element shall be selected to b&\compatible with the other
eleents in contact with it. An appropriate compatibility test méthod shall be defined in

the

ble
use
and

ble
and
the
ant

Colour coding

7.21 Overview

Coding is essential to uniquely identify each fibre in a cable. Coding of fibres almost universally
involves colouring of the fibre coating or buffer. The coding scheme employed will usually
require inclusion of the coding of fibre, subunits, and units within the cable.

Coding schemes shall be agreed between the manufacturer and customer. The specific scheme
is often the subject of regional norms. IEC 60304 identifies the colours to be used in fibre
colouring, but does not specify which colour is for which fibre and IEC TR 63194 addresses
colour coding of optical fibre cables, but does not specify which colour is for which fibre number.
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Sheath colour coding may be used for a variety of purposes and is most commonly used in
indoor cables. Such sheath coding is often used to identify the categories of fibre in the cable
or the application of the cable, amongst a number of other possibilities.

Unless otherwise specified, fibres, fibre ribbons, buffered tubes, micromodules and other cable
elements shall be uniquely identified by a scheme agreed between the manufacturer and
customer.

Colours shall be a reasonable match to IEC 60304. Other colours or schemes may be used, as
agreed.

7.2)2 Fibre colour coding

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

IEQ TR 63194 provides information about the sequence of fibre colour Coding that vafies
betiveen different regions and countries.

7.2]13 Unit colour coding

If rgequired as a part of the unique fibre identification scheme,, Units shall be uniquely identifled.

If cplours are used, they shall be a reasonable match to {EC 60304. If other methods, such as
a pfint string, positional identification, threads, etc., afe used, they shall conform to the infent
of the identification scheme.

7.2{4 Sheath colour coding

Shaath colour coding, if used, shall be asagreed between the manufacturer and customer.

7.3 Fibre
7.3{1 General

Opfical fibres shall meet the requirements of IEC 60793-2. Annex A gives guidance|on
application performance standards.

7.3{2 Attenuation_coefficient

Thg maximum.eabled fibre attenuation coefficient shall conform to Annex A. Particular valpes
may be agreed between the customer and supplier.

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

7.3.3 Attenuation uniformity — Attenuation discontinuities

The local attenuation shall not have point discontinuities in excess of 0,10 dB for single-mode
fibre and 0,20 dB for multimode fibre, when measured in accordance with IEC 60793-1-40.

EXAMPLE Wavelength of 1 310/1 550/1 625 nm for SM fibres, wavelength of 850/1 300 nm for MM fibres.
7.3.4 Cable cut-off wavelength

For single-mode fibres, the cable cut-off wavelength A.. shall be less than the operational
wavelength, when measured in accordance with IEC 60793-1-44.
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Unless otherwise stated, this shall be:

a)
b)
c)

d)

7.3.

Ao € 1260 nm for fibre categories B-652.B, B-652.D and B-657.A1/A2;B2/B3,;
Ace 1270 nm for fibre category B-653.A/B;

Acc € 1 450 nm for fibre categories B-655.C/D/E and B-656;

Ace S 1 530 nm for fibre category B-654.A/B/C.

5 Polarization mode dispersion (PMD)

Calpled single-mode fibre PMD shall be characterized on a statistical basis, not on an indiviqg

fibr
per
to

rels

The
bol

Unless otherwise specified in the detail specification, the PMDgsvalue shall be less t

0,2
of g

7.4

Ong¢ or more primary coated fibres or other optical elements are packaged (loosely or not)

tub

b basis, as described in IEC TR 61282-3. Measurements on individual cabled fibres.shal

generate cabled fibre statistics when the design and processes are stable and
tionship between the PMD coefficients of uncabled and cabled fibres are known.

manufacturer shall supply a PMD link design value, PMDq, that serves as a statistical up
nd PMD coefficient of the concatenated optical fibre cables withinpa’ possible optical |

ps/Vkm with a probability of 10~4 that this value be exceeded for’a numerical concatena
t least 20 cables.

Buffer tubes

b construction which may be filled by compéund. The tube may be reinforced wit

ual
be

formed in accordance with [EC 60793-1-48. Measurements on uncabled fibres cdn be uged

the

per
nk.
han

on

na
N a

composite wall. The polymeric tube may be hard;to provide some crush protection to the fibre

bun

7.5

The
con

customer and supplier.

7.6
Wh

shdll be provided (for‘example, corrugated steel tape or steel wire armour).

7.7

If s
sud

dle, or soft to enable easy strippability of the-tube without specialized tools.

Tensile strength elements

cable shall be designed with sufficient strength members to meet installation and ser
ditions so that the fibres are not subjected to strain in excess of limits agreed between

Crush protection elements

bre additional crushing strength or protection from external damage is required, armou

Waterblocking elements

becified, the element(s) and in addition the cable core shall contain water blocking mater
h ds-grease-like or dry-block materials or both, to prevent longitudinal water penetration].

ice
the

ing

al,

If specified, a moisture barrier shall be provided either by a continuous metallic sheath or by a
metallic or non-metallic tape applied over the cable core with a longitudinal overlap and bonded

tot

he sheath.

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

7.8

Sheath removal elements

If required, one or two ripcords may be provided beneath the sheath.
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7.9 Cable sheath

The cable core shall be uniformly covered with a protective sheath.

For outdoor and indoor/outdoor cables the cable shall have a seamless sheath made of
UV-stabilized weather-resistant polymer.

8 Measuring and test methods

8.1 —General

Nofl all measurements and tests are applicable to all cables.

Intrjnsic characteristics of optical fibres are not normally measured by cable manufacturers. The
relgvant values are provided by optical fibre manufacturers, and are available)as unitary or
stalistical values. For practical reasons, the core diameter of single-mode fibres'is not specif|ed.
Modgle field diameter is the relevant specification parameter.

Tedt results shall follow the rule of “rounding half away from zero” (of, rounding error), when|the
reslilts recorded display more than the significant number of digits. required in the acceptapce
criteria (see 3.18).

Guidance on selecting fibres for testing is given in Annex B.

8.2 Measuring methods for transmission and optical characteristics

Thg transmission and optical characteristics, of\optical fibre in cables shall be verified| by
carfying out selected tests from those shownin" Table 10. The tests applied and acceptapce
criteria shall be as specified in the relevantsspecification.

Table 10 — Measuring methods, for transmission and optical characteristics

Characteristics covered py

Test method Test the test method

Test methods for multimode and single-mode fibre cables

IEC 60793-1-40 method B Insertion loss technique Attenuation

IEC 60793-1-40 method™C Backscattering technique Attenuation

IEC 60793-1-40 methad C Backscattering technique Point defects

IEC 60793-1-46-method A Transmitted power monitoring Change of optical
IEC 60793-1-46 method B Backscattering monitoring gzzzg;t;:;o:ntéuring

environmental tests

Test methods for single-mode fibres

IEC 60793-1-48 Polarization mode dispersion Polarization mode dispersion

NOTE Bandwidth, chromatic dispersion and cable cut-off wavelength are not measured on a cabled optical fibre.

8.3 Measuring methods for dimensions

The dimensions of the optical fibres, electrical conductors, cable elements and optical cables
shall be determined by subjecting samples to tests selected from Table 11. The tests applied,
acceptance criteria and number of samples shall be as specified in the relevant specification.
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Table 11 — Measuring methods for dimensions

Test method

Test

Characteristics covered by test
method

IEC 60793-1-21

Coating geometry measurement

Diameter of primary coating
Diameter of coloured fibre

Diameter of secondary or “buffer”
coating

Non-circularities of secondary or
“buffer” coating

Primary coating-cladding concentricity
error

IEC 60793-1-22 method A

Delay of transmitted and/or reflected
pulse

Length of fibre

IEC 60793-1-22 method B

Backscattering technique

Length of fibre

IE¢ 60811-203

IEC 60189-1 Mechanical Diameter of electrical conductor
Thickness of insutation — electrical

IEC 60811-201 conductors

IEC 60811-202 Mechanical Thickness'of sheaths and cable

elements

Overall dimensions

8.4

Thg mechanical characteristics of optical fibre cablés shall be verified by subjecting sample
tes{s selected from IEC 60794-1-21, now the IEC60794-1-1xx series. IEC 60794-1-2 shows
cro$s reference and lists all mechanical test methods. The acceptance criteria shall be

Test methods for mechanical characteristics

spelcified in the relevant specifications.

8.5

Thg environmental characteristics\of optical fibre cables shall be verified by subjecting sampg
to fests selected from IEC 60794-1-22, now replaced with the IEC 60794-1-2xx ser
IEC 60794-1-2 shows the cross reference and lists all environmental test methods. Guida
on pelecting temperatures for environmental testing are given in Annex C. The tests app
and acceptance criteria\shall be as specified in the relevant specification.

8.6

Tedts to characterize the different types of cable elements for handling purposes are give
IEQ 60794-1-23, now replaced with the IEC 60794-1-3xx series. IEC 60794-1-2 shows
cro$s reference and lists all cable element test methods.

Test methods for environmental characteristics

Test methods for cable element characterization

5 to
the
as

es
es.
nce
ied

h in
the

8.7

Measuring and test methods for electrical characteristics

When electrical conductors or other metallic elements are incorporated in an optical fibre cable,
verification of various electrical characteristics can be necessary. Typical tests are shown in
Table 12, in addition to those given in IEC 60794-1-24, now replaced with the IEC 60794-1-4xx
series. IEC 60794-1-2 shows the cross reference and lists all electrical test methods. The tests
applied and the acceptance criteria shall be as specified in the relevant specification.
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Table 12 — Measuring methods for electrical characteristics

Test method

Test

Characteristics covered by test
method

IEC 60189-

1

Conductor resistance

Characteristics of insulated
electrical conductors

Dielectric strength of insulation

Insulation resistance

The insulation properties of
conductors within optical fibre
cables are normally just specified
for the incoming material, pre-
cabling.

For|cables installed along overhead power lines, specialised tests are given in IEC 60794-11{24,
Method H1: short-circuit test and Method H2: lightning test method, which has been, withdrawn
and replaced with |IEC 60794-1-401 and IEC 60794-1-402, and in IEC 60794-4-20:2018,

Annex C.



https://iecnorm.com/api/?name=56160a461c3a70a262fd88fdfe37f98f

IEC 60794-1-1:2023 © |IEC 2023 - 23 -

Annex A
(informative)

Guidelines for specific optical fibre and cabled fibre performance

A.1 General

The fibre category should be agreed between the customer and supplier.

Applications of optical fibre cables are defined by many different standards organizatipns
including IEC, 1SO, IEEE and ITU.
A.2 Cabled fibre attenuation requirements
Cabled fibre attenuation requirements are given in Table A.1, Table A.2 and Table A.3.
Table A.1 — Maximum single-mode cabled fibre attenuation
coefficient (dB/km), as given by ITU-T
Fi Maximum attenuation coefficient (dB/km)
ibre category
atwavelengths (nm)
1310 to 1 530 to
1310 nm 1625 nm 1383nm|1460 nm|1550 nm 1565 nm 1625nm

IEQ 60793-2-50, B-652.B
(digpersion unshifted) — 0,40 n/a n/a n/a 0,35 n/a 0,40
ITer G.652.B
IE(j 60793-2-50, B-652.D
(digpersion unshifted) — 0,40 040 0.40 0,40 0,30 0,30 0,40
ITUYT G.652.D
IEQ 60793-2-50, B-654.A/B/C
(cuf-off shifted) — nta n/a n/a n/a 0,22 n/a n/g
ITUT G.654.A/B/C
IEQ 60793-2-50, B-654.D (cut-off
shifted) — ITU-T G.654.D n/a n/a n/a n/a 0,20 n/a n/g
IEQ 60793-2-50, B-654.E (cut-off
shifted) — ITU-T G.654.E n/a n/a n/a n/a 0.23 n/a n/g
IEQ 60793-2-50, B-653.A/B
(digpersion shifted)\< n/a n/a n/a n/a 0,35 n/a n/g
ITUT G.653.A/B
IEQ 60793-2450; B-655.C/D/E
(nop-zero dispersion shifted) — n/a n/a n/a n/a 0,35 n/a 0,40
ITUT Gi655.C/D/E
IEQ 60793-2-50, B-656 (wideband
non-zero dispersion shifted) — n/a n/a n/a 0,4 0,35 n/a 0,40
ITU-T G.656
IEC 60793-2-50, B-657.A1/A2
(bending loss insensitive) — 0,40 0,40 0,40 0,40 0,30 0,30 0,40
ITU-T G.657.A1/A2
IEC 60793-2-50, B-657.B2/B3
(bending loss insensitive) — 0,40 0,40 0,40 0,40 0,30 0,30 0,40
ITU-T G.657.B2/B3

n/a = not applicable



https://iecnorm.com/api/?name=56160a461c3a70a262fd88fdfe37f98f

- 24 — IEC 60794-1-1:2023 © |EC 2023

These values are more applicable to cables that are used for long system applications (as
defined by ITU-T). The introduction of link design attenuation (LDA) values is under
consideration for certain fibre categories. Different attenuation values may be agreed between
the customer and the supplier for certain cable constructions.

1 625 nm attenuation values are optionally specified by the customer.

A list of applications supported by A1 multimode optical fibres for multimode optical cables can
be found in IEC 60793-2-10.

ISQ/IEC 11801-1 provides information on supported applications for single-mode\ and
multimode optical cables. It has permanent link requirements for cable attenuation by_defining
performance categories of cabled optical fibre. The categories can then be used in charnel
planning, defined by distance, which supports applications.

Table A.2 — Category A1- multimode fibre maximum
cable attenuation coefficient (dB/km)

Attenuation Attenuation
Fibre category coefficient at coefficient at Performance category
850 nm 1300 nm

IEC 60793-2-10, A1-OM1 category 3,5 1,5 OoM1 @

IEC 60793-2-10, A1-OM2 category 3,5 1,5 OoM2 @

IE¢ 60793-2-10, A1-OM3 category 3,0 +5 OoM3

IE¢ 60793-2-10, A1-OM4 category 3,0 1,5 OoM4

IEC 60793-2-10, A1-OM5 category 3,0 1,5 OM5

a8 OM1 and OM2 are no longer supported but are shown here for completeness.

Table A.3 - Single-mode maximum cable attenuation coefficient (dB/km)

Attenuation Attenuation Attenuation Attenuation Performanée
Fibre category coefficient coefficient | coefficient at | coefficient at cateqor I
at4.310 nm | at1383 nm 1550 nm 1625 nm gory

IE¢ 60793-2-50, B-652.B,
B-¢52-D, B-657-A1, B-65%- 1,0 1,0 1,0 n/a 0S1a
A2| B-657-B2/B3

IEC 60793-2-50,B-652.D 0,4 0,4 0,4 n/a 0S2
IEC 60793-2<50 B-657.A1 0,4 0,4 0,4 n/a 082
IEC 60793-2-50, B-657.A2 0,4 0,4 0,4 n/a 0S2

A.3 Cabled fibre bandwidth requirements
There are no bandwidth requirements on single-mode fibres.

For cables containing multimode fibres, the fibre should be specified at one of the performance
levels defined in Table A.4 in terms of minimum bandwidth (MHz-km), wavelength, and type of
measurement. The value for bandwidth is normally as given by the fibre supplier, rather than
measured on the cabled fibre.

The fibre category and performance level should be agreed between the customer and supplier.
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Table A.4 — Category A1 multimode cabled fibre bandwidth (MHz-km)

— 25—

Nominal | overfilled | Overfilled | Overfilled | EMeciive | Effective | porformay
Fibre category . bandwidth | bandwidth | bandwidth N N ce
diameter at 850 nm | at 953 nm |at 1300 nm bandwidth | bandwidth category
(um) at 850 nm | at 953 nm

IEC 60793-2-10,

A1-OM1 category |  8%° 200 n/a 500 n/a n/a oM1 @

IEC 60793-2-10,

A1-OM2 category 50 500 n/a 500 n/a n/a OoMm2 @

IEC 60793-2-10

A1JOM3 category Y 500 a 500 27000 na O3

IE(Q 60793-2-10,

A1-OM4 category 50 3500 n/a 500 4700 n/a oM4

IEQ 60793-2-10,

A1-4OM5 category 50 3500 1850 500 4700 2 470 OM5

n/a|= not applicable

2 |OM1 and OM2 are no longer supported but are shown here for completeness

A4

Type testing at 1 625 nm

When specifically requested by the customer specification;, cables that are intended for usg in

sysfems operating in the L-band (1 565 nm to 1 625 nm) may be tested at 1 625 nm. Table
bw gives some guidance on possible pass/failCcriteria. Actual requirements should

bel

A.5
be

established by agreement between the customer @nd supplier, based on the particular cgble

application.

Table A.5 — Guidance values for 1625 nm type test acceptance criteria

Test Wavelength Acceptance criterion 1,°
nm
Mgximum variation in attenuation — Point-discontinuities 1625 0,2 dB
Mgximum change in attenuation cegfficient during c
temperature cycling 1625 0,6 dB/km
Mgximum change in attenuation for all other tests in the 1625 0.5 dB®
IEC 60794-1 series (durinig-long-term load and after test) ’

b |Results at 1.550 'nm shall not be used to demonstrate compliance at 1 625 nm.

a8 |Results at 1 625 nmymay be used to demonstrate compliance at 1 550 nm, using 1 550 nm acceptance crite

¢ 10,4 dB/ki or 0,4 dB higher than the acceptance criterion at 1 550 nm. The acceptance criteria at 1 550
can vapynin the different cable specifications of the IEC 60794 series.

a.

nm
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Annex B
(informative)

Guidelines for qualification sampling

General

Typically, a wide range of fibre counts can be accommodated by a small range of generic optical

fibre_cables. For example, considering loose tube designs with 12 fibres per tube, a 6-elem

ent

cablle can be produced in 12, 24, 36, 48, 60 or 72 fibre versions just by varying the numbe
tubes and dummy filler elements, within the same basic design. Similarly, cables with.6;.8
and 24 elements can provide options for 12 cables covering from 72 to 288 fibres, within ju
gerleric cable designs. This concept can be applied to different fibre counts. Forfqualifica
purposes, it will probably only be necessary to test a subset of the fibre countsland elem

co

dedigns). In the previous example, it can be considered appropriate to test'just one 6-elem

ca

dediign and one 24-element design in order to prove a manufacturer’s design and manufactu
ability.
5 philosophy can equally be applied to other designs of opticalcable such as single elen

Thi
de
sm

B.2

The
and
thrg
rod
per
tha
nun

nts that represent the product range (e.g. the smallest and the largest element cd

igns, central tube cable designs or buffered optical fibre, Cable designs. For example,
llest and the largest fibre count designs could be tested.

Fibre selection for cable testing

cable being tested may contain a full completent of working fibres or may contain work
dummy/scrap fibres. A representative number of fibres that are tested should be disper
ughout the working units. For cables with-multiple tube designs, non-working tubes or f
5 may be deployed but they can beyused in such a manner that they do not affect
formance of the test. The manufacturer may position the working units within a cable s
they will be subjected to the full force of the test. It is recommended to test a minim
nber of fibres of a full complement of fibres in a cable, as given in Table B.1.

Table B.1 — Recommended minimum number of tested fibres in a cable

r of
12
5t 4
ion
ent
unt
ent

ing

ent
the

ing
sed
ller
the
uch
um

Number 'of fibres in the cable Recommended minimum number
of tested fibres in a cable
%
1to 12 50
13 to 48 20
49 to 288 10
280 tg 1 152 5
1153 to 4 608 2
4 609 or more 1

Stranded loose tube cable designs with more than one active tube may be tested as follows:

In a single layer cable design, at least one fibre from a minimum of 2 tubes can be tested. In a
multi-layer design, at least one fibre from a minimum of 2 tubes of each layer may be tested.
The selected tubes cannot be located next to each other and may be fully populated with fibres
although some may be scrap/dummy fibres.
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Ribbon cables with a layered ribbon structure may contain working fibres in the first, last, and
central ribbon position. The working fibre being tested may be located at both edges and in the
middle of each of these ribbons. For partially bonded ribbon designs, a representative number
of fibres, in accordance with Table B.1 and dispersed throughout the working units, shall be
tested.

If agreed between the customer and supplier, optical fibres may be spliced to each other, for
example. This is a convenient way to check all fibres under test.

The test report may record how many fibres in a cable were tested, where the tested fibres were
onea WIthir ne dple U ure and ne op dl performance oOfl d e ed pre were
hsured individually or serially connected.

WhEn a change in the design occurs, then only the tests that are affected by the design chahge
nedd to be performed.

B.3 Pass/fail criteria

Theg acceptance criteria will depend on the application but would typically include no fibre brepak
or 3 combination of “no change” (see Clause 3) and allowable change in performance. These
differences arise due to varying requirements before, during and after a test, as given in|the
reldvant specification.
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Annex C
(informative)

Preferred temperatures

IEC 60794-1-1:2023 © |EC 2023

The temperature limits listed in Table C.1 are preferred to be used as test parameters for
temperature cycling, shrinkage and any other tests of optical fibre cables where these
temperatures are suitable to be applied.

L H 4
Fabte €-t=Preferredtowand-high-temperature

Lgqw temperature

High temperature

Sources of temperature limits

T, Ty Performance categories Environmental classification
of connectors, components of customer premises
and protective housings 2 cabling ®

°C °C

-10 +60 C M, IL.C.E,

-10 +70 cHD -

-25 +70 OP M,I.C,E,

-25 +85 opHD -

-30 +60 S -

-40 +65 A, G -

-40 +70 | M,I.C,E,

-40 +75 OP+ -

-40 +85 ©p+HD |HD E -

G: outdoor ground levelenvironment;
I: industrial environment;
E: extreme environment;

2 |Included in IEC 61753-1. The abbrevijations are as follows:
C: indoor controlled environment;
OP/OP+: outdoor protected environment;

S: outdoor subterranean orsub-surface environment;
A: outdoor aerial environment;

A puitable operating service environment (performance category) or environmental classification should
selected in accordance with the application.

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

b |Included\in’' ISO/IEC 11801-1. For an introduction to the MICE environmental classification system |
ISO/JEC TR 29106. For technical guidance use IEC TR 62362.

be

se
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AVANT-PROPOS
a Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation‘cempq
e I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L'IEC a_pour d

e I'électricité et de I'électronique. A cet effet, '|EC — entre autres activités — publie des Normes |internationg
es Spécifications techniques, des Rapports techniques, des Spécifications accessibles~au’ public (PA§
es Guides (ci-aprés dénommeés "Publication(s) de I'lEC"). Leur élaboration est confiée a des comités d’étu
ux travaux desquels tout Comité national intéressé par le sujet traité peut participer. Les organisaf
hternationales, gouvernementales et non gouvernementales, en liaison avec I'lECy participent égaler

es conditions fixées par accord entre les deux organisations.

es décisions ou accords officiels de I'lEC concernant les questions techniqués représentent, dans la me
u possible, un accord international sur les sujets étudiés, étant donng que les Comités nationaux de |
htéressés sont représentés dans chaque comité d’études.

es Publications de I'lEC se présentent sous la forme de recommandations internationales et sont agrg
omme telles par les Comités nationaux de I'lEC. Tous les efforts\raisonnables sont entrepris afin que |
‘'assure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue respons
e I'éventuelle mauvaise utilisation ou interprétation qui en est\faite par un quelconque utilisateur final.

Dans le but d’encourager I'uniformité internationale, les"Comités nationaux de I'lEC s’engagent, dans t
B mesure possible, a appliquer de fagon transparente les.Rublications de I'|EC dans leurs publications nation
t régionales. Toutes divergences entre toutes Publications de I'IEC et toutes publications nationaleg

négionales correspondantes doivent étre indiquées@en termes clairs dans ces derniéres.

'IEC elle-méme ne fournit aucune attestation‘de conformité. Des organismes de certification indépend
ournissent des services d’évaluation de _eonformité et, dans certains secteurs, accédent aux mar
e conformité de 'lEC. L’IEC n’est responsable d’aucun des services effectués par les organismes de certificg
hdépendants.

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 mandata
compris ses experts particuliers et les membres de ses comités d’études et des Comités nationaux de I
our tout préjudice causé en\cas de dommages corporels et matériels, ou de tout autre dommage de que|
ature que ce soit, directe ou.indirecte, ou pour supporter les colts (y compris les frais de justice) et les dépe
écoulant de la publication*ou de I'utilisation de cette Publication de I'l[EC ou de toute autre Publication de I’
u au creédit qui lui est accordé.

‘attention est attirée sur les références normatives citées dans cette publication. L’utilisation de publicat

néférencées est-obligatoire pour une application correcte de la présente publication.

‘attentionrest.attirée sur le fait que certains des éléments de la présente publication de I'|EC peuvent faire I'g
e droits\de’ brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels d
e brevets.
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C\60794-1-1 a été établie par le sous-comité 86A: Fibres et cables, du con

nité

d’études 86 de I'lEC: Fibres optiques. Il s’agit d'une Norme internationale.

Cette cinquiéme édition annule et remplace la quatriéme édition parue en 2015. Cette édition
constitue une révision technique.

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

a) réorganisation du document en un flux plus logique pour faciliter la lecture;

b) extension des tableaux pour inclure les noms et définitions de tous les documents

de la série IEC 60794-x;
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extension du contenu des définitions, des symboles graphiques, de la terminologie et
des abréviations, dans le but de faire du présent document le document par défaut et

la référence pour tous les autres documents de la série IEC 60794-x;
ajout d’alinéas étendus, mis a jour et réorganisés sur la largeur de bande et I’affaiblissem

ent

des fibres optiques, dans le but de faire du présent document le document par défaut et

la référence pour tous les autres documents de la série IEC 60794-x.

Le texte de cette Norme internationale est issu des documents suivants:

Projet Rapport de vote

Le
abd

La

Le

seldn les Directives ISO/IEC, Partie 1 et les Directives ISO/IEC, Supplément IEC, disponik

sou
par

Ung liste de toutes les parties de la série IEC 60794, (publiée sous le titre général Cat

afi

Le
ind
rec

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

apport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ay
uti a son approbation.

angue employée pour I’élaboration de cette Norme internationale est |'anglais.

présent document a été rédigé selon les Directives ISO/IEC, Partie 2, il a été dévelo

s www.iec.ch/members_experts/refdocs. Les principaux type€s de documents dévelop
I'IEC sont décrits plus en détail sous www.iec.ch/publications.

bres optiques, se trouve sur le site web de I'lEC.

comité a décidé que le contenu de ce documehtne sera pas modifié avant la date de stab
quée sur le site web de I'l[EC sous webstoré.jec.ch dans les données relatives au docun
nerché. A cette date, le document sera
reconduit,

supprimé,

remplacé par une édition révisée, ou

amendé.
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CABLES A FIBRES OPTIQUES -

Partie 1-1: Spécification générique — Généralités

Domaine d’application

DT . DD — N . e e "

c des équipements de communication et des dispositifs utilisant des techniques simitai
propriétés électriques sont spécifiées pour les cables de garde a fibres optiques- (OPC
s cables conducteurs de phase a fibres optiques (OPPC). Les cables de communica

SEs
es.
W)
ion

hybrides sont spécifiés dans la série IEC 62807.

Le |présent document a pour objet d’établir des exigences génériques uniformes relatives
auX caractéristiques géométriques, de transmission, de matériaux, mécaniqyes,
de Vieillissement (exposition a I'environnement), climatiques et électriques des cableg et
des éléments de cables a fibres optiques, le cas échéant.

2 |Références normatives

Leg documents suivants sont cités dans le texte de sorte\qu’ils constituent, pour tout ou pdrtie
de [leur contenu, des exigences du présent document. Pour les références datées, squle
I’édjition citée s’applique. Pour les références nofy datées, la derniére édition du documnient
de éférence s’applique (y compris les éventuelssamendements).

IEQ 60189-1, Low-frequency cables and wirés with PVC insulation and PVC sheath — Pant 1:
General test and measuring methods (disponible en anglais seulement)

IEQ 60304, Couleurs de référence ~de I'enveloppe isolante pour cables et fils pour basjses
fréquences

IEQ 60793-1-21, Fibres optiques — Partie 1-21: Méthodes de mesure et procédures d’essqai —
Gépmétrie du revétement

IEQ 60793-1-22, (Fibres optiques — Partie 1-22: Méthodes de mesure et procédyres
d’e$sai - Mesurende’la longueur

IEQ 6079341-40, Fibres optiques — Partie 1-40: Méthodes de mesurage de I'affaiblissemen
IEQ 60793-1-44, Fibres optiques — Partie 1-44: Méthodes de mesure et procédyres
d’eSsai—Longueurdonde-decotpure

IEC 60793-1-46, Fibres optiques — Partie 1-46: Méthodes de mesure et procédures d’essai —
Contréle des variations du facteur de transmission optique

IEC 60793-1-48, Fibres optiques — Partie 1-48: Méthodes de mesure et procédures d’essai —
Dispersion de mode de polarisation

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

IEC 60793-2-10, Fibres optiques — Partie 2-10: Spécifications de produits — Spécification
intermédiaire pour les fibres multimodales de catégorie A1
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IEC 60793-2-40:2021, Fibres optiques — Partie 2-40: Spécifications de produits — Spécification
intermédiaire pour les fibres multimodales de catégorie A4

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

IEC 60794-1-221, Céables a fibres optiques — Partie 1-22: Spécification générique — Modes
opératoires de base applicables aux essais des cables optiques — Méthodes d’essais
d’environnement

IEQ 60811-201, Cables électriques et a fibres optiques — Méthodes d’essai pour les matéripux
non-métalliques — Partie 201: Essais généraux — Mesure de [I'épaisseur des enyeloppes

iso

antes

IEQ 60811-202, Céables électriques et a fibres optiques — Méthodes d’essai polryés matéripux
non-métalliques — Partie 202: Essais généraux — Mesure de ['épaisseur -des gaines hon

mé

alliques

IEQ 60811-203, Céables électriques et a fibres optiques — Méthodes d°e€ssai pour les matéripux

non-métalliques — Partie 203: Essais généraux — Mesure des diménsions extérieures

3

Podr les besoins du présent document, les termes et.définitions suivants s’appliquent.

Termes et définitions

L’'I§O et I'IEC tiennent a jour des bases de donn€es terminologiques destinées a étre utilisges
en pormalisation, consultables aux adresses suivantes:

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

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

3.1

abgence de variation de I’affaiblissement

critere d’acceptation pour_la’mesure de I'affaiblissement qui inclut une tolérance pour
I'ingertitude de mesure provenant des erreurs de mesure ou des erreurs d’étalonnage dues
a up déficit en normes de référence adaptées

Notg 1 a I'article: Podr une interprétation pratique, les valeurs suivantes doivent étre utilisées:

a)

b)

absence de w«ariation de [I'affaiblissement, unimodales (classe B): incertitude totale de mesure,| qui
oit étre < +Q0;05 dB pour I'affaiblissement ou < + 0,05 dB/km pour |'affaiblissement linéique. Toute v3gleur
mesurée (dans cette plage doit étre considérée comme représentant une absence de varigtion
e l'affaiblissement".

les’ exigences relatives a ces paramétres sont indiguées comme "Absence de variation (< 0,05 dB
WE# 0,05 dB/km)".

Par accord entre le client et le fournisseur, un écart mineur par rapport a cette limite peut étre accepté
a une basse fréquence, par exemple moins de 10 %. Toutefois, pour les essais mécaniques, aucun écart
supérieur a 0,15 dB ne doit étre accepté. Pour les essais d’environnement, aucun écart supérieur a 0,10 dB/km
ne doit étre accepté;

absence de variation de I'affaiblissement, multimodales (catégorie A1): I'incertitude totale de mesure doit étre
<+ 0,2 dB pour I'affaiblissement ou < + 0,2 dB/km pour I'affaiblissement linéique.

Toute valeur mesurée dans cette plage doit étre considérée comme représentant une absence de variation
de I'affaiblissement".

Les exigences relatives a ces paramétres sont indiquées comme "Absence de variation (<t 0,2 dB
ou <+ 0,2 dB/km)".

Par accord entre le client et le fournisseur, un écart mineur par rapport a cette limite peut étre accepté
a une basse fréquence, par exemple moins de 10 %. Toutefois, pour les essais mécaniques, aucun écart

Ce document va progressivement étre remplacé par la série IEC 60794-1-2XX.
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supérieur a 0,5 dB ne doit étre accepté. Pour les essais d’environnement, aucun écart supérieur a 0,5 dB/km
ne doit étre accepté;

c) absence de variation de I'affaiblissement, fibre optique plastique (catégorie A4): I'incertitude totale de mesure
pour le présent document doit étre <2 % de I'affaiblissement maximal spécifié dans I'EC 60793-2-40:2021,
Annexe A a Annexe I.

Toute valeur mesurée dans cette plage doit étre considérée comme représentant une absence de variation
de I'affaiblissement”.

3.2

variation admissible de I’affaiblissement

<lors des essais mécaniques et des essais d’environnement> variation de I'affaiblissement
qui|peut éetre une valeur superieure a la limite d’absence de variation, selon la categorie

limite supérieure statistique de [I'affaiblissement linéique des cables  a fibres optiglues
confcaténés

3.4
abgence de variation de I’allongement de la fibre
critere d’acceptation de la mesure de I'allongement de la fibte) qui inclut une tolérance pour
I'ingertitude de mesure provenant des erreurs de mesure-0U’des erreurs d’étalonnage dues
a up déficit en normes de référence adaptées

Notg 1 a l'article: Pour linterprétation, l'incertitude totale ,de_smesure doit étre un allongement de % 0,0p %.
Toufe valeur mesurée dans cette plage doit étre considéréé comme représentant une "absence de varigtion
de I'pllongement”.

3.5
varjation admissible de I’allongement de la fibre
<lofs des essais mécaniques et des_-&ssais d’environnement> niveau de déformation [qui
ne compromet pas la fiabilité mécaniqie des fibres pour certains des parametres spécifiés

3.6
integrité du circuit
aptitude du cable en essai.@ continuer de fonctionner de la fagon prévue lorsqu’il est soumis
a uhe source de chaleur par flamme spécifiée pendant une durée précise

3.7
résjstance au feu
aptltude du céble en essai a résister a une défaillance fonctionnelle pour fonctionner de la fagon
préyue lorsqu’il est soumis a une source de chaleur par flamme spécifiée pendant une durée
prégise

3.8
rétrécissement

contraction irréversible aprés extrusion des matériaux plastiques, provoquée par le chauffage
ou une exposition prolongée a la température ambiante

3.9
définitions des charges sur les cables (pour les applications non aériennes)

3.9.1

charge a long terme

T

quantité acceptable de charge a long terme que le cable peut subir en fonctionnement
(c’est-a-dire une fois I'installation terminée)
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Note 1 a l'article: La charge a long terme peut étre due a la charge résiduelle issue du processus d’installation
et/ou a un effet d’environnement. Il s’agit de la charge maximale assignée a laquelle est soumis un céble
dans les essais a long terme.

Note 2 & I'article: Pour les fibres ayant été soumises a I'essai de sélection & 1 %, I'allongement (7, ) ne doit pas

dépasser 20 % de l'allongement d’épreuve de ces fibres (c’est-a-dire un allongement absolu de 0,2 %) et
I’affaiblissement ne doit pas varier pendant I'essai.

Note 3 a l'article: Pour les fibres ayant été soumises a des essais de sélection plus élevés, la charge de sécurité
a long terme n’est pas linéairement proportionnelle a la déformation d’épreuve, ainsi un pourcentage de déformation
d’épreuve plus faible est applicable. Pour les fibres ayant été soumises a des essais de sélection supérieurs a 1 %
et jusqu’a 2 %, I'allongement 7, doit étre limité a 17 % de la déformation d’épreuve (c’est-a-dire une déformation

absolue de 0.34 % pour des fibres ayant été soumises a un essai de sélection a 2 %).

3.9{2
chdrge a court terme
Tg
qugntité acceptable de charge a court terme qui peut étre appliquée a wni/cable shns
dédradation permanente des caractéristiques des fibres, des éléments de cables ou de la ggine

Notqg 1 a I'article: La charge a court terme est souvent appelée la charge nominale d’installation.

Notg 2 a l'article: En condition de charge de traction a court terme (7g) I'allongement de la fibre ne doit|pas

dépgsser 60 % de la déformation d’épreuve de la fibre (égale a I’allongement apselu de 0,6 % pour des fibres alyant
été poumises a I'’essai de sélection a 1 %) et la variation de I’affaiblissement pehdant I’essai doit étre mesurde et
enrdgistrée.

3.1p
définitions des charges sur les cables et terminologie d’essai de traction (applications
aérfennes autoporteuses)

3.10.1

tension maximale admissible
MA[T
charge de traction maximale qui peut étré.appliquée au cable sans déroger aux exigences
de performances (par exemple [I'affaiblissement et la fiabilité de la fibre) en raipon
de la déformation des fibres

Notg 1 a l'article: En raison des codes  d’installation, la valeur de MAT est parfois limitée a moins de 0 %
de |a tension de rupture du cable.

Notg 2 a I'article: |l s’agit également de la résistance opérationnelle ultime (UOS - Ultimate Operational Strength)
égale a 60 % de la RTS (et de I'allongement de la fibre < 0,35 %, 1/3 de I'’essai d’épreuve). MAT < 60 % UOS.

Notg 3 a l'article: Egalement appelée Contrainte quotidienne (EDS, Every Day Stress) définie a 25 % de la RTS,
sang allongement de fibre (< 0,05 %) et sans augmentation de I'affaiblissement (0,05 dB).

3.10.2
maftge de déformation
valg¢ur desdéformation du cable au début de la déformation des fibres

Notq_1°a I'article: La marge d’allongement peut également s’exprimer comme la charge d’'un cable (N) au dEbut
de 'allongement des fibres.

3.10.3
tension de rupture
charge de traction qui entraine une rupture physique du cable

Note 1 a I'article: La tension de rupture peut étre calculée, a condition que le modéle de conception ait été validé.

3.10.4

tension d’installation maximale

MIT

tension de déroulage maximale recommandée pendant 'installation
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3.10.5

résistance a la traction nominale

RTS

somme du produit de la section nominale, de la résistance nominale a la traction et du facteur
de toronnage pour chaque matériau subissant une traction dans la construction du céable

3.1
section de cable
touret individuel de cable, conforme a la production

3.1§
élénl;‘nent de cable

composant d’'un cable congu pour héberger et protéger les fibres optiques

Notg 1 a 'article: le terme "unité de fibre optique" de I'lEC 60794-4-10 a été remplacé par "élément, de céble" pour
restér cohérent avec I'lEC 60794-1-23 et pour éviter toute confusion avec I'lEC 60794-5-20.

Notg 2 a I'article: La gaine du cable est incluse en tant qu’élément de céble.

3.18
termes relatifs a la dispersion modale de polarisation (PMD, Polarization Mode
Dispersion)

3.18.1

retard de groupe différentiel
DGp
retagrd relatif entre les deux modes fondamentaux de polarisation (états princippux
de polarisation) a I'extrémité d’'un cable a fibres optiques, a une longueur d’onde et un moment
particuliers

Notg 1 a l'article: Le retard de groupe différentiel est exprimé en ps.

Notg 2 a l'article: L’abréviation "DGD" est dérivéedu terme anglais développé correspondant "differential gfoup
delay".

3.18.2

valeur de dispersion modale de‘polarisation

valeur PMD

moyenne des valeurs de DGD"sur plusieurs longueurs d’onde

Notg 1 a l'article: La valetir-de dispersion modale de polarisation est exprimée en ps.

Notg 2 a l'article: L’abréviation "PMD" est dérivée du terme anglais développé correspondant "polarization njode
dispersion".

3.18.3

codfficient:de dispersion modale de polarisation

cogdfficient PMD

valg¢urde PMD d’'un céble & fibres optiques divisée par la racine carrée de sa longueur (km

~

Note 1 a l'article: Le coefficient de dispersion modale de polarisation est exprimé en ps/\Vkm.

3.13.4
lien
longueur de cable composée d’'un nombre de sections de cables individuels

Note 1 a l'article: Les valeurs de PMD des liens sont généralement calculées selon les formules données
dans I'l[EC TR 61282-3, mais elles peuvent étre mesurées.

3.14
cable assemblé équipé
cable se terminant par des connecteurs
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Note 1 a I'article: Un cordon de brassage ou un cavalier est un type de cable assemblé équipé.

Note 2 a [larticle:

Les termes suivants relatifs aux cables assemblés équipés dotés d’'un ou de plusieurs

connecteur(s) aux extrémités sont utilisés dans la série ISO/IEC 11801: cordons de brassage, cordons de zone
de travail et cordons d’équipements.

3.15

types de cébles aériens

3.15.1

autoporteur tout diélectrique

ADSS
cable-eapable-de-suppoerterune-installation-aérienne-et-defonctonnertongtemps—sans-support
de fraction externe

3.19.2

cahle optique attaché

OPAC

cablle diélectrique non autoporteur, mais fixé a un cable de terre électrique ou-a un conducfeur
de phase en utilisant une des méthodes de fixation suivante: par enroulément, lacé ou fixé
avelc un dispositif préformé

3.1%.3

par enroulement

cable non métallique souple de construction légére (enroulément) qui peut étre enrqulé
de maniére hélicoidale autour du cable de terre ou duc conducteur de phase en utiligant
ung machine spéciale

3.19.4

lace

cables non métalliques installés de maniére” longitudinale le long du céble de tefre,
du conducteur de phase ou sur un cablede support séparé (sur une ligne de poteaux) et
quifsont maintenus en place au moyen d'urnrfilin de frettage ou d’'un cordon adhésif

3.1%.5

avec un dispositif préformé

cablle analogue aux cébles lacés; mais fixé a I'aide de brides de fixation spéciales préformges
en spirale

3.15.6

cahle de garde a fibres optiques

OPGW

cablle optique metallique destiné aux lignes aériennes de puissance et remplissant une doyble
fongtion de cable de garde classique avec des capacités de télécommunication

3.1%.7

conducteur de phase a fibres optiques

OPPT

cable optique métallique hybride remplissant une double fonction de conducteur de phase

con

ventionnel avec des capacités de télécommunication

3.16
cable composite

cab

le a fibres optiques contenant plusieurs catégories de fibres

3.17

cable de communication hybride
cable contenant plusieurs types de supports, incluant, mais sans y étre limité, des céables
a fibres optiques et/ou des cables a paires/quartes torsadées et/ou des cables coaxiaux
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3.18

erreur d’arrondi
régle2 de "'arrondi en s’éloignant de zéro", lorsque les résultats enregistrés affichent plus
de chiffres significatifs que le nombre exigé dans les critéres d’acceptation.

Note 1 a l'article:

I'arrondi.

Seul le premier chiffre au-dela du nombre de chiffres significatifs est utilisé pour déterminer

EXEMPLE 1: Pour une exigence d’affaiblissement maximal de 0,22 dB/km, les valeurs jusqu’a 0,224 dB/km

sont

ov

plu
Sui

2 x
d1
d2

3.2
cah
cab
ind

Notd

conformes, alors que les valeurs supérieures ou égales a 0,225 dB/km ne le sont pas.

lité maximale admissible
5 grande ovalité admissible de 'unité optique ou de son composant calculée.par la forn
ante:
(d1 —d2) [ (d1 + d2) en % ou:
est le diamétre mesuré maximal du cable ou du composant
est le diamétre minimal du cable ou du composant a la méme-section que d1
D
le épanoui
le composé de sous-unités de fibres pouvant étre des cables a fibres optiq
Ependants, entourés d’une gaine externe constituée.d’'un matériau approprié

1 alarticle: En conditions d’application, cette gaine externe du cable épanoui peut étre retirée sur une cert

ule

Les

Aine

longlueur, permettant d’'utiliser les sous-unités de fibres comme des cables fibroniques indépendants.
4 |Symboles graphiques et abréviations
Podr les besoins du présent document, les abréviations données dans I'lEC TR 61931 ajnsi
qug les suivantes s’appliquent.
ADSS All Dielectric’ Self-Supporting (autoporteur tout diélectrique)
ARL Aluminium/Polyéthyléne Laminé
Al épaisseur minimale des parois d’'un microconduit
ALY épaisseur minimale de la gaine externe d’un microconduit protégé
diametre extérieur nominal d’'un cable en microconduit
d diamétre extérieur nominal d’un cable (y compris les unités de fibres pqur
microconduit)
dc diameétre extérieur nominal d’'une conduite ou d’une sous-conduite
DS Detail Specification (spécification particuliére)
EDS Every Day Stress (contrainte quotidienne)
D diamétre intérieur nominal d’un microconduit
Port E/S port d’entrée/sortie pour l'injection et I'extraction de céables a fibres
optiques dans un tuyau
Acc longueur d’onde de coupure en cable
Ao longueur d’onde opérationnelle

pérationnelle

2 Consulter le Guide ISO/IEC 98-3:2008, Article 7, relatif a I'incertitude de mesure pour obtenir des informations
supplémentaires.
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ur

LDA Link Design Attenuation (affaiblissement de la conception des liaisons)

m masse de 1 km de cable (dans le cadre des essais de traction)

MAOC Maximum Allowable Ovality of Cable (ovalité maximale admissible du
cable)

MAT Maximum Allowable Tension (tension maximale admissible)

MASS cables autoportés aériens métalliques

MICE Mechanical, Ingress, Climatic, or Electromagnetic (mécanique, pénétration,
climatique ou électromagnétique)

MIT Maximum mnstatiation Tension (tensfon d Thstalfation maximaie)

n¥d produit d’'une variable et du diamétre extérieur du cable utilisé\\pd
déterminer les tailles appropriées pour les courbures, mandrins, étc.

n ¥ OD produit d’'une variable par le diamétre extérieur d’un microconduit, utili
pour déterminer les tailles appropriées des courbures, des mandrins, et¢.

n¥ oD’ produit d’'une variable par le diamétre extérieur d’'un microeconduit protég
utilisé pour déterminer les tailles appropriées des courbures, des mandrin
etc.

OCEPL eléments de cable destinés a étre utilisés sur des\lignes électriques

(0)i diamétre extérieur nominal d’un microconduit

onp’ diamétre extérieur nominal d’un microconduit protégé

OPAC OPtical Attached Cable (cable optiqueattaché)

opPGW OPtical Ground Wire (cables de garde a fibres optiques)

OPPC OPtical Phase Conductor (conduicteur de phase a fibres optiques)

PE PolyEthyléne

RTS Rated Tensile Strength (résistance a la traction nominale)

S environnement souterrain ou en subsurface extérieur

SRL Steel/PolyethylenéLaminate (acier/polyéthyléne laminé)

S technique dans:laquelle le sens de toronnage est inversé périodiquemer

1 temps nécéssaire a la stabilisation pour un cycle de température

Thl4 limite . de’ température basse de I'essai de cycle de températy
conformément a I'lEC 60794-1-22, Méthode F1

Thb limite de température basse secondaire de I’essai de cycle de températy
conformément a I'lEC 60794-1-22, Méthode F1

Tgy limite de température haute de I'essai de cycle de températy
conformément a I'lEC 60794-1-22, Méthode F1

Tgh limite de température haute secondaire de I'essai de cycle de températy
conformément a I'lEC 60794-1-22, Méthode F1

T charge a long terme

T, charge de traction "sans allongement des fibres"

Ts charge a court terme

uosS Ultimate Operation Strength (résistance opérationnelle ultime)

w poids de 1 km de céble, d’unité de fibre pour microconduit ou de toute

forme de conduit, selon le cas
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5 Cables a fibres optiques — Structure de I'lEC 60794

5.1

Généralités

023

Les cables a fibres optiques sont une structure constituée d’'un ou de plusieurs éléments
contenant des fibres optiques, des éléments de résistance mécanique et un/des conteneur(s)
pour assurer la protection contre les attaques mécaniques et environnementales. La série
IEC 60794 comprend les parties suivantes (voir Tableau 1):

Tableau 1 — Structure de I’IEC 60794

IEC 60794-1-1 Spécification générique

IEC 60794-2 Cables intérieurs - Spécification intermédiaire

IEC 60794-3 Cables extérieurs - Spécification intermédiaire

IEC 60794-4 Spécification intermédiaire — Cébles optiques aériens le long des lignes glectriques
de transport d’énergie

IEC 60794-5 Spécification intermédiaire — Cablage en micro conduits pour installation par soufflage

IEC 60794-6 Cébles intérieurs/extérieurs - Spécification intermédiaire pour)es céables
intérieurs/extérieurs

IEC 60794-73 Sectional specification — Fire-resistant cables for data c6émmunication — Sectional
specification (disponible en anglais seulement)

5.2| Série IEC 60794-1

Cefte série a pour objet d’établir des exigences génériques uniformes relati

aux
de
des

Tableaw 2 — Série IEC 60794-1

ves

caractéristiques géométriques, de transmission, de matériaux, mécaniqyes,
ieillissement (exposition a I'environnement), climatiques et électriques des cableg et
éléments de cables a fibres optiques. laa'série est présentée dans le Tableau 2.

IEC 60794-1 60794-1-1, Spécification générique - Généralités
60794-1-2.Spécification générique - Procédures fondamentales d’essais des cables
optiques(- Lignes directrices générales
60794-1-3 Spécification générique - Eléments de cables optiques
5.3| Série IEC'60794-2

Cefte série(a)pour objet de fournir des exigences qui s’appliquent aux cables a fibres optiq
destinés-"g~une utilisation en intérieur dans les réseaux de communication. D’autres ty
d’applications exigeant des types de cables similaires peuvent étre pris en considérat
La gerie est présentée dans le Tableau 3.

Les
bes
on.

3 Cette série est encore au stade du développement.
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