IEC 60794-1-1:2015-11 RLV(en)

IEC 60794-1-1

Edition 4.0 2015-11
REDLINE VERSION

INTERNATIONAL
STANDARD

colour
inside

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



https://standards.iteh.ai/catalog/standards/iec/e3e3f3d8-2f7c-42b5-833a-27c7258785a4/iec-60794-1-1-2015

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2015 IEC, Geneva, Switzerland

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

IEC Central Office Tel.: +41 22 919 02 11
3, rue de Varembé Fax: +41 22 919 03 00
CH-1211 Geneva 20 info@iec.ch
Switzerland www.iec.ch

About the IEC
The International Electrotechnical Commission (IEC) is the leading global organization th s and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

latest edition, a corrigenda or an amendment might have been published.

IEC Catalogue - webstore.iec.ch/catalogue
The stand-alone application for consulting the entire
bibliographical information on IEC International Standards, 30 000 terms and
Technical Specifications, Technical Reports and other vith equivalent terms in 15
documents. Available for PC, Mac OS, Android Tablets and iti ages. R own as the International
iPad. i

ry of electronic and

IEC publications search - www.iec.ch/searchpub g
The advanced search enables to find IEC publica ele trotechmcal terminology entries in
variety of criteria (reference number, text, English and\French gxtracted from the Terms and Definitions
committee,...). It also gives information on projects, rIace ¢ i¢ations issued since 2002. Some entries
and withdrawn publications. eq collected from earlier publications of IEC TC 37,

Stay up to date on aII new IEC p 5 tlons Ju \blishe Odmer Service Centre - webstore.iec.ch/csc
details all new publications releds i ish to give us your feedback on this publication or
also once a month by email. need further assistance, please contact the Customer Service

Centre: csc@iec.ch.


mailto:info@iec.ch
http://www.iec.ch/
http://webstore.iec.ch/catalogue
http://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:csc@iec.ch
https://standards.iteh.ai/catalog/standards/iec/e3e3f3d8-2f7c-42b5-833a-27c7258785a4/iec-60794-1-1-2015

IEC 60794-1-1

Edition 4.0 2015-11
REDLINE VERSION

INTERNATIONAL
STANDARD

colour
inside

Optical fibre cables —

Part 1-1: Generic specification —

INTERNATIONAL

ELECTROTECHNICAL

COMMISSION

ICS 33.180.10 ISBN 978-2-8322-3018-3

Warning! Make sure that you obtained this publication from an authorized distributor.

® Registered trademark of the International Electrotechnical Commission


https://standards.iteh.ai/catalog/standards/iec/e3e3f3d8-2f7c-42b5-833a-27c7258785a4/iec-60794-1-1-2015

-2- IEC 60794-1-1:2015 RLV © IEC 2015

CONTENTS

Terms and definitions ... 7
Graphical symbols and abbreviations...........ccoiiiiii 12
Optical fIDre Cables ... v 13

oo O A WN -

1Y = = A= 1O

6.1 Optical fibre ...
6.1.1 GeNEral .o
6.1.2 Attenuation coefficient ... KN
6.1.3 Attenuation uniformity — Attenuation discontinuitig
6.1.4 Cable cut-off wavelength ... N D N e
6.1.5 Fibre colouring.......ooooooiiiii e NN NN e e e N\ e re e eeeneeneeens
6.1.6 Polarization mode dispersion (PMD)

6.2 (=3 [=Tor (fTor=1 IeTo] gL [N ] (o] - T UPD 7 NS N S

6.3 Other materials ..o

6.4 Environmental requirementsg

7  Cable construction...............o NG NG

7.1 General ..o NG
7.2 Colour coding
7.2.1 Overview
7.2.2 Unit colgur
7.2.3 Sheath|co

8 Measuring
8.1 GeneralY/.
8.2 i
8.3
8.4
8.5
8.6
8.7

9 Related Techniedl Reports

| Annex A (informative) Guide-te Guidelines for specific defined applications and

cabled fibre pPerfOrmManCe ... ... e 19
A1 LY o =T Y S 19
A.2 Cabled fibre attenuation requirements...........coooiiiiiiiii 19
A.3 Cabled fibre bandwidth requirements ...........coooiiiiiiii 20
A4 Type testing at 1 625 MM ... e 21

Annex B (informative) Guide-to Guidelines for qualification sampling............ccccoeiiiiinnnnn.. 22
B.1 Ftrodaetion GENEral ... e 22
B.2 Fibre selection for cable testing ..o 22
B.3 Pass/fail Criteria ... .o e 23

71 0] [ Yo = o1 2 /28 24

Table 1 — Measuring methods for dimensSioNS ... 16


https://standards.iteh.ai/catalog/standards/iec/e3e3f3d8-2f7c-42b5-833a-27c7258785a4/iec-60794-1-1-2015

IEC 60794-1-1:2015 RLV © IEC 2015 -3-

Table 2 — Measuring methods for electrical characteristics ..., 16
Table 3 — Measuring methods for transmission and optical characteristics of cabled

o] o XA Toz=Y I {1 o] (- J PPN 17
Table A.1 — Maximum cabled fibre attenuation coefficient (dB/km), as given by ITU-T .......... 19
Table A.2 — Category A1 multimode fibre maximum cable attenuation coefficient

(0012745401 T PSPPSR 20
Table A.3 — Single-mode maximum cable attenuation coefficient (dB/km) ............cc.oooeiiiinnn. 20
Table A.4 — Category A1 multimode cabled fibre bandwidth (MHz-km).............ccoooiiinn. 21
Table A.5 — Guidance values for 1 625 nm type test acceptance criteria..............cocooiiin. 21

@%
S



https://standards.iteh.ai/catalog/standards/iec/e3e3f3d8-2f7c-42b5-833a-27c7258785a4/iec-60794-1-1-2015

-4 - IEC 60794-1-1:2015 RLV © IEC 2015

INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for stahdardization comprising
all national electrotechnical committees (IEC National Committees). The object| of IEC\ is to promote
international co-operation on all questions concerning standardization in the electgicaNangd Iect Qnic fields. To
this end and in addition to other activities, IEC publishes International Standaxds ecifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides 2 “IEC
Publication(s)") Their preparation is entrusted to technical committees; an

agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matte ,a as possible, an international
consensus of opinion on the relevant subjects since eac i € i{ftee hgs representation from all
interested IEC National Committees.

Publications is accurate, IEC cannot be keld
misinterpretation by any end user.

4) In order to promote international uniformi
transparently to the maximum extent poski
between any IEC Publication aqd the corres

the latter.

5) IEC itself does not proyi € i ity.) Independent certification bodies provide conformity
assessment services arnd,\ \ 3 marks of conformity. IEC is not responsible for any
services carried o i

6) All users should estedition of this publication

7) No liability shall attag mployees, servants or agents including individual experts and
members of its techmisal committees and Natlonal Committees for any personal injury, property damage or

expenses ari
Publicationss

8) AttentiopN tive references cited in this publication. Use of the referenced publications is

patent rights. Yk C shalNnot be held responsible for identifying any or all such patent rights.

This redline version of the official IEC Standard allows the user to identify the changes
made to the previous edition. A vertical bar appears in the margin wherever a change
has been made. Additions are in green text, deletions are in strikethrough red text.


https://standards.iteh.ai/catalog/standards/iec/e3e3f3d8-2f7c-42b5-833a-27c7258785a4/iec-60794-1-1-2015

IEC 60794-1-1:2015 RLV © IEC 2015 -5-

International Standard IEC 60794-1-1 has been prepared by subcommittee 86A: Fibres and
cables, of IEC technical committee 86: Fibre optics.

This fourth edition cancels and replaces the third edition, published in 2011. This edition
constitutes a technical revision.

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

a) the expansion of the definitions, graphical symbols, terminology and abbreviations
content, with the aim of making this standard the default and reference for all others in the
IEC 60794-x series;

b) the inclusion of updated and expanded optical fibre, attenuation and
with the aim of making this standard the default and reference
IEC 60794-x series.

idth sections,
hers in the

The text of this standard is based on the following documents:

cDV Report M\g\
86A/1651/CDV SW%

Full information on the voting for the approval o
voting indicated in the above table.

The committee has d

the stability daten

related to the sp
* reconfirmed,
+ withdrawn,

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

Part 1-1: Generic specification — General

1 Scope

This part of IEC 60794 applies to optical fibre cables for use with communication equipment
and devices employing similar techniques and to cables having a combination of both optical
fibres and electrical conductors.

The following documents, in whole or in part, are nofmativ S ¢’in this document and
are indispensable for its application. For dated re 3 the edition cited applies. For
undated references, the Ilatest i gocument (including any
amendments) applies.

IEC 60189-1, Low-frequency cables a W(tF S.insulation and PVC sheath — Part 1:
General test and measuring methods

IEC 60793-1-21,
Coating geometr

4 RS

IEC 60793-1-40, Opfical fibres — Part 1-40: Measurement methods and test procedures —
Attenuation

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

IEC 60793-1-46, Optical fibres — Part 1-46: Measurement methods and test procedures —
Monitoring of 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 60793-2-50, Optical fibres — Part 2-50: Product specifications — Sectional specification for
class B single-mode fibres
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IEC 60794-1-21, Optical fibre cables — Part 1-21: Generic specification — Basic optical cable
test procedures — Mechanical tests methods

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

IEC-680794-4-20:-2 Optical-fibre 2
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IEC 60811-203, Electric and optical fibre cableg f@)ds or non-metallic materials
N dimensio

He following terms and definitions apply.

attenuation measurement that includes an allowance for

Note 1 to entry: For a practical interpretation,-see tEC-606794-1-20 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 attenuation or <£0,05 dB/km for 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)”.
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By agreement between customer and supplier, minor deviation from this limit may be accepted at some low
frequency, e.g. 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 attenuation or < £0,2 dB/km for 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 (< + 0,2 dB or < + 0,2 dB/km)”.

By agreement between customer and supplier, minor deviation from this limit may be accepted at some low
frequency, e.g. 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 surement for this

standard shall be < 2 % of maximum specified attenuation in IEC 60793-2-40 Annex A to

Any measured value within this range shall be considered as “no change in attenuaj6

3.2

allowable change in attenuation

<during mechanical and environmental tests> change in N be a value
larger than the no change limits, depending on fibre ca ingte-moge or multimode,

cable design and application

3.3

link design attenuation
LDA

statistical average attenuation value for &lin

of atenated cables

3.4
no change in fibre strai

uncertainty arising fro
reference standards

Note 1 to entry: For
+0,05 % strain. Any mea

3.5
allowable ¢
<during

Note 1 to entry:
20 % of this fibre pros
the test

stypdin (equal to absolute 0,2 % strain) and there shall be no change in attenuation during

Under short term tensile load (Tg) the fibre strain shall not exceed 60 % of the fibre proof strain and the
attenuation change during test shall be measured and recorded.

Other criteria may be agreed between the customer and the supplier.

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

3.6
cable load definitions (non-aerial applications)

3.6.1

long term load

T

acceptable amount of long term load which the cable may experience during operation (i.e.
after installation is completed)
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Note 1 to entry: Long term load may be due to residual loading from the installation process and/or environmental
effect. This is the rated maximum load for which a cable is subject to in long term tests.

3.6.2

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

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

3.7
cable load definitions and tensile testing terminology
(self-supporting aerial applications)

3.71
maximum allowable tension
MAT

Note 1 to entry: Due to installation codes the MAT value is sg
breaking tension of the cable.

3.7.2
strain margin
value of cable elongation at the onset o\fibrs

Note 1 to entry: Strain margin may also be express \) at the onset of fibre strain.

3.7.3
breaking tension

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

Note 1 to entry: See IEC 60794-4:2003, Annex A for details of the recommended method to calculate breaking
tension of OPGW.

3.7.6
creep
tendency of a solid material to slowly move or deform permanently under the influence of
stress

Note 1 to entry: The information derived from creep testing may be used in the sag-tension calculations during
the design layout of aerial optical cables used along electrical power lines.

3.8
cable section
individual reel of cable, as produced
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3.9

fittings

hardware used for stringing and clipping of aerial cables to the structures (e.g. towers, poles)
at the end of the installation procedure

Note 1 to entry: Suspension, dead end, vibration damper and bonding clamps hardware are designed for a
specific size and/or type of aerial cable.

3.10
cable element
component of a cable designed to house and protect the optical fibres

Note 1 to entry: Changed from “fibre optic unit” in IEC 60794-4-10 to “cable element’ be consistent with

IEC 60794-1-23 and also to avoid confusion with IEC 60794-5-20.

3.11
polarization mode dispersion (PMD) terms

3.11.1
differential group delay
DGD

Note 1 to entry: Differential group delay is expressed in p

3.11.2
polarization mode dispersion (PMD)
average of DGD values across wavelend

Note 1 to entry: The polarizatig

3.11.3
polarization mode dis

PMD value of an@

3.11.4
link

Note 1 to er
3:2006 but may™»

3.12
recovery time
time allowed for any of the tests before performing the after test measurement

Note 1 to entry: For a practical interpretation, this is typically 5 minutes minimum.

3.13
Ruggedized cable
cable having enhanced mechanical performances

3.14
terminated cable assembly
length of cable provisioned with a connector at each end

Note 1 to entry: The following synonyms are used in ISO/IEC 11801: patch cords, work area cords and equipment
cords.
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3.15
aerial cable types

3.15.1

all dielectric self-supporting

ADSS

cable that is capable to endure aerial installation and provide 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 e
conductor, using one of the following attachment methods: wrapped
attached

arth wire or phase
ed or preform

3.15.3
wrapped
lightweight flexible non-metallic (“wrap”) cable that can be wrapy Qumd either the

3.15.4
lashed
non-metallic cables that are installed longitud

binder or adhesive cord

3.15.5
preform/spiral attached
cable similar to the lash
attachment clips

3.15.6
optical ground @
OoPGW
metallic optical caffie

3.17
hybrid cable

cable that contains more than one media type, including but not limited to optical fibres and/or
twisted pair/quad cables and/or coaxial cables

3.18

rounding error

rule of “rounding half away from zero” when the results recorded display more than the
significant number of digits required in the acceptance criteria

EXAMPLE 1: Against a requirement of 0,22 dB/km maximum attenuation, values up to 0,224 dB/km conform, whilst
values of 0,225 dB/km and above are failures.

EXAMPLE 2: Against a requirement of + 0,05 dB, values between -0,054 and +0,054 are deemed acceptable.
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3.19

maximum allowable ovality

largest permissible ovality of the optical unit or its component calculated as:
(d1 —d2) | (d1 + d2) in % where:

d1 is the maximum measured diameter of the cable or the component;

d2 is 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 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 xé
and the subunits can be used as separate fibre optic cables.

ertain length

4 Graphical symbols and abbreviations

For the purposes of this document, the abbreviations given M as well as the

following apply

ADSS all dielectric self-supporting

APL

AD

AD’

d

dc

DS

1D

I/O-port

Ace

ioperational

LDA

m of cable (in the context of tensile testing)

MAOC allowable ovality of cable

MAT maximum allowable tension

MIT maximum installation tension

nxd The product of a variable and the cable outer diameter used for determining
appropriate sizes for bends, mandrels, etc.

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

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

oD nominal outer diameter of a microduct

oD’ nominal outer diameter of a protected microduct

OPAC optical attached cable (or optical power attached cable)

OPGW optical ground wire

PE polyethylene


https://standards.iteh.ai/catalog/standards/iec/e3e3f3d8-2f7c-42b5-833a-27c7258785a4/iec-60794-1-1-2015

