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INTERNATIONAL ELECTROTECHNICAL COMMISSION

OPTICAL FIBRE CABLES -

Part 1-1: Generic specification — General

FOREWORD

1) The
all npational electrotechnical committees (IEC National Committees). The object /0
interpational co-operation on all questions concerning standardization in the electric
this fend and in addition to other activities, IEC publishes International Standard
Technical Reports, Publicly Available Specifications (PAS) and Guides (be
Publjcation(s)”). Their preparation is entrusted to technical committees; any K
in the subject dealt with may participate in this preparatory work. |
govgrnmental organizations liaising with the IEC also participate in this rera'on
with [the International Organization for Standardization (ISO) in accorda i
agrepment between the two organizations.

2) The formal decisions or agreements of IEC on technical matters ex

congensus of opinion on the relevant subjects since each ica i épresentation

interpsted IEC National Committees.

3) IEC [Publications have the form of recommendations fg
Comjmittees in that sense. While all reasonable efforfg
Publjcations is accurate, IEC cannot be
misimterpretation by any end user.

4) In ofder to promote international unlformlty f i ¢ ittetes”undertake to apply IEC Pub
! a| and regional publications. Any diV

trangparently to the maximum extent posg

between any IEC Publication and the corre i i ar regional publication shall be clearly ind
the lptter.

5) IEC |itself does not provide € Nndependent certification bodies provide cg
asselssment services ang, i 3 to IEC Jmarks of conformity. IEC is not responsiblg

services carried out by independe
6) All upers should

7) No lfability shall ! ire enfployees, servants or agents including individual exp|
menibers of its technjcal som| C National Committees for any personal injury, property daj

1 i , or for costs (including legal fdg

expgnses arising{ out\ of_the “publication, /use of, or reliance upon, this IEC Publication or any of

othe

Publjcations.

8) Attenmtion is{draw ive> references cited in this publication. Use of the referenced public
indigpensabl ie

9) Attention is dka e possibility that some of the elements of this IEC Publication may be the s
pateht rights. || No held responsible for identifying any or all such patent rights.

Interngtional~Standard
Cableq, of IEC technical committee 86: Fibre optics.

IEC 60794-1-1 has been prepared by subcommittee 86A: Fibr

mprising
promote
elds. To

iffications,

hs “IEC

iqterested

hd non-
¢ closely
ined by

national
from all

National
t of IEC
for any

ications
ergence
cated in

nformity

for any

erts and
mage or
es) and
her IEC

htions is

bject of

ps and

This third edition cancels and replaces the second edition, published in 2002, and constitutes

a technical revision.

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

edition:

a) the contents are updated throughout;

b) the informative Annexes A “Guide to the installation of optical fibre cables” and B “Guide
to hydrogen effects in optical fibre cables” have been deleted from this standard and will

be published as separate Technical Reports;

c) the informative Annex C is renamed Annex A and the informative Annex B "Guide to

gualification sample” is added.

This standard shall be used in conjunction with IEC 60794-1-2.
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The text of this standard is based on the following documents:

CDhV Report on voting

86A/1355/CDV 86A/1399/RVC

Full information on the voting for the approval of this standard can be found in the report on

voting

indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list d
be fou

The cd
the std
related

* rec
e wit
* rep
e am

The cd

hd on the IEC website.

mmittee has decided that the contents of this publication
\bility date indicated on the IEC web site under "http:/fweb
to the specific publication. At this date, the publication &

pnfirmed,

ndrawn,

laced by a revised edition, or
ended.

f all the parts in the IEC 61754 series, under the general title Optica

pre cable¢s, can

d until

thie data

IMPOR

that it contai

cohours
tanding E(f(\/az\onte S, should therefore print this document ugling a

unders
colour

TANT — The 'colo Life e
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printer.
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OPTICAL FIBRE CABLES -

Part 1-1: Generic specification — General

1 Scope

This part of IEC 60794 applles to optlcal fibre cables for use with communlcat|on equipment
optical

fibres and eIectrlcaI conductors

etrical,
gctrical

The ohject of this standard is to establish uniform generic requirems
transmlfission, material, mechanical, ageing (environmental expos
properties of optical fibre cables, where appropriate.

2 Nogrmative references

The foljlowing referenced documents are indispensable/f ; S i ument.
For dajed references, only the edition cited applies, edition
of the feferenced document (including an

IEC 601189-1, Low-frequency cables and i . insulati Part 1:

IEC 60793-1-1, Optical
General and guidance

IEC 60793-1-21, tice
Coating geomet

jyres —

IEC 60 1-22: Measurement methods and test procedures —
Length , Optical fibres — Part 1-40: Measurement methogs and
test pr
IEC 6079 : ibres — Part 1-40: Measurement methods and test procedures —
Attenu

IEC 60[793£1:46, Opfical fibres — Part 1-46: Measurement methods and test procedures —
Monitofringof 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 60794-1-2, Optical fibre cables — Part 1-2: Generic specification — Basic optical cable test
procedures
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IEC 60794-1-2:2003, Optical fibre cables — Part 1-2: Generic specification — Basic optical
cable test procedures?

IEC 60794-4-20:-2, Optical fibre cables — Part 4-20: Aerial optical cables along electrical
power lines — Family specification for ADSS (All Dielectric Self Supported) Optical cables

IEC 60811-201, Electric and optical fibre cables — Test methods for non-metallic materials —
Part 201: General tests — Measurement of insulation thickness3

IEC 60811-202, Electric and optical fibre cables — Test methods for non-metallic materials —
Part 202: General tests — Measurement of thickness of non-metallic sheath4

IEC 60811-203, Electric and optical fibre cables — Test methods for ng rials —

Part 203: General tests — Measurement of overall dimensions®
ISO 14001, Environmental management systems — Requirements

ISO 14064-1, Greenhouse gases. Specification with guigé
quantification and reporting of greenhouse gas emissions and_reix Q

3 Définitions

For thg purpose of this document, theXollowing
3.1
no chgnge in attenuation

an acgeptance criterion a'nsur

measufement uncertainty ) neasuremey
of suitable reference standard

NOTE Fora practirp e

3.2
no change in fib
an acfeptance strain measurement that includes an allowance for
measufeme i | from measurement errors or calibration errors due to|a lack
of suitable.refe

ment that includes an allowange for
errors or calibration errors due to|a lack

NOTE For a practical int dtion, see IEC 60794-1-20.

4 OTticaI fibre

Optical fibre cables, containing optical fibres and possibly electrical conductors, consist of the
following types:

indoor cables;

patchcords;

1 To be replaced by future IEC 60794-1-22.
To be published.
To be published.
To be published.
To be published.

a A O DN


http://www.iso.org/iso/rss.xml?csnumber=31807&rss=detail
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— pre

mises cabling;

— cables for installation in ducts and lashed aerial cables;

— cables for direct burial;

— cables for installation in tunnels;

— aer

ial cables;

— underwater cables for lakes, river crossings and coastal applications;

— microduct cabling;

— cables for utility rights of way such as sewers, gas pipes and water pipes;

— overhead cables (power lines):

— oth

5 Materials

5.1

Optica

IEC standards. Annex A gives guidance on system perfor

5.2

The CI

IEC st

5.3

r optical fibre cable types not listed above.

Dptical fibre

fibres shall meet the requirements of IEC 60793

Flectrical conductors

ndards.

Dther materials

and
IEC st

5.4

When
cable
enviro
the mi

Mater(i{l used in the con

ptical properties
ndards.

Environm@

and the r¢levant

hysical

in accordance with the reglevant

of the
ng and
on are
sposal.

The co

nsiruction, dimensions, weight, mechanical, optical, electrical and climatic prope

rties of

each type of optical fibre cable shall be as stated in the relevant specification.

7 Measuring methods

7.1 General

Not all

tests are applicable to all cables.

Intrinsic characteristics of optical fibres are not normally measured by cable manufacturers.
The relevant values are provided by optical fibre manufacturers, available as unitary or
statistical values. For practical reasons, the core diameter of single-mode fibres is not
specified. Mode field diameter is the relevant specification parameter.

Guidance on selecting fibres for testing is given in Annex B.
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7.2 Measuring methods for dimensions

The dimensions of the optical fibres, electrical conductors and cables shall be determined by
subjecting samples to tests selected from Table 1. The tests applied, acceptance criteria and
number of samples shall be as specified in the relevant specification.

Table 1 — 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 inked fibre

Diameter of secon “buffer] cpating

Non-circularitie on“bpffer”

coating A

IEC 60[793-1-22 Delay of transmitted and/or reflected Length of fibre
method A pulse

IEC 60[793-1-22 Backscattering technique LengtR of fM \)
method B AT
IEC 60/189-1 Mechanical WN e\v\}na@lfknductor

IEC 60B11-201 Mechanical
IEC 60B11-202
IEC 60B11-203

7.3 Measuring methods for mecha

The mechanical charactenistics y ables shall be verified by subjecting samples
to testy selected from . ests applied and acceptance criteria shal| be as
specifigd in the releva ifi

7.4 Measurin@

When Electrical
electriq
those given i
down i

porated in an optical fibre cable, verification of Yarious
éssary. Typical tests are shown in Table 2, in add|tion to
he tests applied and the acceptance criteria shall be ps laid

Test method

IEC 60[189-1 Characteristics of insulated electric

conauctors

Conductor resistance

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

Insulation resistance

For cables installed along overhead power lines, specialised tests are given in future
IEC 60794-1-24 (method H1: Short circuit test and method H2: Lightning test method) and in
IEC 60794-4-20 (Annex C: Electrical test (tracking).

7.5 Measuring methods for transmission and optical characteristics

The transmission and optical characteristics of optical fibre in cables shall be verified by
carrying out selected tests from those shown in Table 3. The tests applied and acceptance
criteria shall be as specified in the relevant specification.
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Table 3 — Transmission and optical characteristics of cabled optical fibres

Test method

Test

Characteristics covered by the test

method

Test methods for multimode and single-mode fibres

IEC 60793-1-40

Insertion loss technique

Attenuation

method B
IEC 60793-1-40 Backscattering technique Attenuation
method C
IEC 60793-1-40 Backscattering technique Point defects
method C
IEC 60[793-1-46 Transmitted power monitoring Change of opfical ) ittance dufing
method A mechanical and environmegqtal testq
IEC 60[793-1-46 Backscattering monitoring
methoq B

Test methods for single-mode fibres \/
IEC 60[793-1-48 Polarisation mode dispersion ‘ Polar&ation\NQQe\QSp\e*{ioﬁ

N
NOTE PBandwidth, chromatic dispersion and cable cut-off are no

7.6

The e
samplg
shall b

IEC/TH
commt

IEC/TH

relativeé to mec

ISO/IE

7.7

future

8 Re

Guidar

hvironmental

2 62362 [5]

C 24702 [

s to tests selected from IEC 60
e as specified in the relevant specifi

characteristics

agsessing the fire performan

selection of optical fibre cable specifi
2lectromagnetic characteristics, as class

jecting
Criteria

ce of

cations

fied in

iven in

césto assist the user and installer with regard to the general aspects of the instTIIation

of opti¢

An evaluation of hydrogen induced effects within optical fibre cables is relevant for certain
specialised designs, such as those for lakes, rivers, coastal and OPGW applications and

those containing metallic tubes.

warranted are given in IEC/TR 62690 [4].

More details on when detailed consideration may be

Guidelines on considerations that should be taken into account when testing optical fibres
which are exposed to nuclear radiation are given in IEC/TR 62283 [6].

6 Numbers in square brackets refer to the Bibliography.


https://iecnorm.com/api/?name=a65a46d94f78a7366479aa5611dc4e66

-10 - 60794-1-1 © IEC:2011(E)

Guidelines on considerations that should be taken into account when planning to connect
different types of singlemode fibre are given in IEC/TR 62000 [7].

Guidance on techniques for the measurement of the Coefficient of Friction between cables
and ducts is given in IEC/TR 62470 [8].

@@
S
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Annex A
(informative)

Guide to specific defined applications

and cabled fibre performance

Applications of optical fibre cables are defined by many different standards organisations
including IEEE, ITU-T and ISO/IEC.

A |' t £ |H ' £ [FH <l FH 1 l b, £ P~ - L o702 9 4!‘.2011
IS raypyliivdativiio  1TUl ruitmnmmmouuc upltvdl LAUIT o udil VT TUuUTTu 1t T UTlhJdou o™ TU.

Annex|H, for A1 multimode optical fibre.

ISO/IEC 11801:2008 [9], Annex F, provides an informative list of applicati i -mode
and multimode optical cables. It has simplified the requirements 3 ion by
defininE categories of cabled optical fibre. The categories ca ' nnels,
defined by distance, which support applications.

®
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Annex B
(informative)

Guide to qualification sampling

B.1 Introduction

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 elemlent cable could be produced in 12, 24, 36, 48, 60 or 72 fibre versjo ust by Larying
the number of tubes and dummy filler elements, within the same basic design.nSimilarly,

cables|with 6, 8, 12 and 24 elements could provide options for 12 cah c h 12 to
288 figres, within just 4 generic cable designs. This concept can he& apyli i nt fibre
counts S Hie fibre
counts|and element counts that represent the product range. | i q it could
be considered appropriate to test just one 6 element design and ons 5ign in

order tp prove a manufacturer’s design and manufacturing<€apabiity)

This philosophy can equally be applied to other desjg i Al tube
cable designs or buffered optical fibre cable designs

B.2 |Fibre selection for cable testing
ontain
orking

The cable being tested may contain( a full co
workinfg and dummy/scrap fibres. The ed fikr
units. fFor cables with mulipl i ployed

but thgy should be used in uc hat the do not affect the performance of the test.
The manufacturer sh mts within a cable such that they Wwill be

subjecied to the fill fo

A minimum of onée” ¢gé ign family shall be tested. When testing cablgs with
differenpt element gour gn family, only the tests that are affected by the ¢hange
need tpo be perfo . ange in the design occurs, then only the tests that are
affected by thé i need to be performed.

Strandpd loosg\tubeicablexdesigns with more than one active tube shall be tested as follows:

In a sipgle layexcableydesign at least 2 tubes shall be tested. In a multi-layer design at least
2 tube$ of @ach la shall be tested. The selected tubes should not be located next tp each
other.
fibres.
all fibres |f the fibre count is Iess than ten

Ribbon cables shall contain working fibres in the first, last, and central ribbon position. The
working fibre being tested shall be located at both edges and in the middle of each of these
ribbons.

If agreed by customer and supplier, optical fibres within a tube may be spliced to each other,
for example, in cases where a test requires that no fibres shall break. This is a convenient
way to check all fibres under test.
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