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The text of document 86A/669/FDIS, future edition 1 of IEC 60793-1-40, prepared by SC 86A, Fibres
and cables, of IEC TC 86, Fibre optics, was submitted to the IEC-CENELEC parallel vote and was

Foreword

approved by CENELEC as EN 60793-1-40 on 2001-10-01.

A draft amendment, prepared by the Technical Committee CENELEC CENELEC TC 86A, Optical fibres
and optical fibre cables, was submitted to the Unique Acceptance Procedure and was approved by

CENELEC for inclusion into EN 60793-1-40 on 2003-11-01.

This European Standard supersedes subclause 4.5 (test method 301), subclause 4.6 (test method
4.7 (test method 303) of EN 188000:1992.

302) and subcla
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Annex ZA has been added by CEN
Compared to IEC 60793-1:1989 and |
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@60793-2:1992, IEC/SC 86A has adopted a revised structure
of the new IEC 60793 series: The indivi@l measurement methods and test procedures for optical

(dop) 2004-11-01
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fibres are published as "Part 1-XX"; the pro%standards are published as "Part 2-XX".

The general relationship between the new &
Standards of the EN 188000 series is as follows L
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Title
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supersedes

EN 60793-1-XX

Optical fibres -- Part 1-XX: Measu%ent methods

and test procedures

NOX

Individual subclauses of
EN 188000:1992

EN 60793-2-XX

Optical fibres -- Part 2-XX: Product sﬁe
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EN 188100:1995
EN 188101:1995
EN 188102:1995
EN 188200:1995
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&188202:1995

EN 60793-1-4X consists of the following parts, under the general title: Opt%bres:

- Part 1-40: Measurement methods and test procedures — Attenuation

- Part 1-41: Measurement methods and test procedures — Bandwidth
- Part 1-42: Measurement methods and test procedures — Chromatic dispersion

<

- Part 1-43: Measurement methods and test procedures — Numerical aperture
- Part 1-44: Measurement methods and test procedures — Cut-off wavelength
- Part 1-45: Measurement methods and test procedures — Mode field diameter

- Part 1-46: Measurement methods and test procedures — Monitoring of changes in optical

transmittance

- Part 1-47: Measurement methods and test procedures — Macrobending loss
- Part 1-48: Measurement methods and test procedures — Polarization mode dispersion
- Part 1-49: Measurement methods and test procedures — Differential mode delay
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Endorsement notice

The text of the International Standard IEC 60793-1-40:2001 was approved by CENELEC as a
European Standard with agreed common modifications as given below.

COMMON MODIFICATIONS
Annex C
C.3 Proced
C.3.6.2 Add at th %’Q of the third sentence (....of the fibre or cable attenuation):

"... (C.3) or the meas nt of the fibre longitudinal attenuation uniformity (C.4)".

Insert the following new %ﬂd text for C.4 and renumber the existing clauses C.4 and C.5 to
become C.5 Calculations 6 Results.

C.4 Measurement of fibre | itudinal attenuation uniformity using an OTDR

This procedure describes the use ({; +*OTDR to measure the longitudinal attenuation uniformity of
single-mode fibres in a bi-directional W%\The use for multimode fibres is still under consideration.

Longitudinal attenuation uniformity is the@ﬂation in attenuation coefficient of segments of the fibre
under test, compared with its average atteny@n coefficient determined over the entire fibre length.

In case an OTDR instrument is not able to@ ulate the longitudinal attenuation uniformity, an
additional computer is needed to analyze the mea OTDR traces.

C.4.1 The fibre under test should be measured in@ directions using an OTDR at the relevant
wavelength (See C.3 for start-up details).

C.4.2 For both bi-directional measurements the OTDR% are fitted using a least-squares fit over
the entire length of the fibre (excluding the dead-zone an lecting pulse areas). The attenuation
coefficient of the entire fibre length is calculated as the mean o@e slopes of both bi-directional traces
(comparable to C.3.5.2 and C.5.5).

should have the same orientation for the measurements in both dire . Each segment may have
an overlap with adjacent segments: the length of this overlap (e.g. 1 k 6) be determined between
the customer and the manufacturer. }

C.4.3 Divide both bi-directional traces in segments with a Iength‘%’?ut 2 km. These segments
i

C.4.4 For each segment, the slopes of the corresponding traces in both dir@ns are determined,
using a least-squares fit.

C.4.4 The attenuation coefficient of each fibre segment is calculated as the me&nf the slopes of
both bi-directional traces for the corresponding segment

C.4.6 The longitudinal attenuation (non-) uniformity parameter X (in dB/km) is the maximum
difference between the segment attenuation coefficient (result of C.4.5) and the attenuation coefficient
determined for the entire fibre length (result of C.4.2).

NOTE 1 The use of this longitudinal attenuation (non-)uniformity parameter is a matter of common agreement between the
customer and the manufacturer.

NOTE 2 The minimum fibre length for-this test should be 4 km.
NOTE 3 The use of this longitudinal attenuation (non-) uniformity parameter should be treated with great care, because the

determination of the segment attenuation coefficients may be less accurate compared with the attenuation coefficient of the
entire fibre length.
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C5 Calculations (renumbered from C.4)

C.5.3 Replace "in 6.4.2" by "in 6.5.2".

C.5.4 Replace"inC.4.1t0.4.2" by "in C.5.1t06.5.2".
C.5.5 Replace"in C.4.2" by "in C.5.2".

C.5.6 Replace "C.4.1 through C.4.5" by "C.5.1 through C.5.5".

C.6 Results& umbered from C.5)
C6.1 Add at th&e
Report the following in@»ﬁation when measuring fibre longitudinal uniformity:

- the longitudinal attenu{znon-uniformity parameter X (in dB/km) at the specified wavelength.
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

This European Standard incorporates by dated or undated reference, provisions from other
publications. These normative references are cited at the appropriate places in the text and the
publications are listed hereafter. For dated references, subsequent amendments to or revisions of any
of these publicatips apply to this European Standard only when incorporated in it by amendment or
revision. For u d references the latest edition of the publication referred to applies (including
amendments). .

7

NOTE  When an inte@onal publication has been modified by common modifications, indicated by (mod), the relevant

EN/HD applies. o

Publication Ye Title EN/HD Year
IEC 60793-1-22 2001 tical fibres EN 60793-1-22 2002
1-22: Measurement methods and
te

&ocedures - Length measurement

IEC 60793-1-43 2001 Optic@bres EN 60793-1-43 2002
Part 1- 3}\1Ieasurement methods and
test proc@res - Numerical aperture
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

FIBRES OPTIQUES -

Partie 1-40: Méthodes de mesure et procédures d'essai —
Affaiblissement

)\ AVANT-PROPOS

*

La CEl (Commissﬁflectrotechnique Internationale) est une organisation mondiale de normalisation composée
de I'ensemble desebmités électrotechniques nationaux (Comités nationaux de la CEIl). La CEIl a pour objet de
favoriser la coopérat@/nternationale pour toutes les questions de normalisation dans les domaines de
I'électricité et de I'éle ique. A cet effet, la CEI, entre autres activités, publie des Normes Internationales.
Leur élaboration est co a des comités d'études, aux travaux desquels tout Comité national intéressé par le
sujet traité peut participe s organisations internationales, gouvernementales et non gouvernementales, en
liaison avec la CEl, partig t également aux travaux. La CEIl collabore étroitement avec I'Organisation
Internationale de Normalisati %O), selon des conditions fixées par accord entre les deux organisations.

Les décisions ou accords officie, la CEIl concernant les questions techniques, représentent, dans la mesure
du possible un accord internatio r les sujets étudiés, étant donné que les Comités nationaux intéressés
sont représentés dans chaque comi ‘études.

Les documents produits se présentﬁ:?ous la forme de recommandations internationales. lls sont publiés
comme normes, spécifications techniqu (Ssapports techniques ou guides et agréés comme tels par les Comités
nationaux.

Dans le but d'encourager I'unification intern@nale, les Comités nationaux de la CEIl s'engagent a appliquer de
fagon transparente, dans toute la mesure possjble, les Normes internationales de la CEl dans leurs normes
nationales et régionales. Toute divergenceé la norme de la CEIl et la norme nationale ou régionale
correspondante doit étre indiquée en termes clair ns cette derniére.

La CEI n’a fixé aucune procédure concernant le m age comme indication d’approbation et sa responsabilité
n’'est pas engagée quand un matériel est déclaré co ¢ a I'une de ses normes.

I’objet de droits de propriété intellectuelle ou de droits an ues. La CEIl ne saurait étre tenue pour responsable

L’attention est attirée sur le fait que certains des élén@ de la présente Norme internationale peuvent faire
de ne pas avoir identifié de tels droits de propriété et de rﬁﬁs avoir signalé leur existence.

La Norme internationale CEIl 60793-1-40 a été établi&%le sous-comité 86A: Fibres et cables,

du comité d'études 86 de la CEIl: Fibres optiques. O
La présente norme, ainsi que les autres normes de la @ CEIl 60793-1-4X, annulent et
remplacent la deuxiéme édition de la CEI 60793-1-4, do es constituent une révision
technique. @
Le texte de cette norme est issu des documents suivants: :6
4
FDIS Rapport de vote  «#~

86A/669/FDIS 86A/693/RVD &:

Le rapport de vote indiqué dans le tableau ci-dessus donne toute informatior@ le vote ayant
abouti a I'approbation de cette norme.

Cette publication a été rédigée selon les Directives ISO/CEI, Partie 3.

Les annexes A, B, C et D font partie intégrante de cette norme.

La CEI 60793-1-1 et la CEI 60793-1-2 couvrent les spécifications génériques.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

OPTICAL FIBRES -

Part 1-40: Measurement methods and test procedures —
Attenuation

)\ FOREWORD

*

The IEC (Internat@ Electrotechnical Commission) is a worldwide organization for standardization comprising
all national electrd#chnical committees (IEC National Committees). The object of the IEC is to promote
international co-oper n all questions concerning standardization in the electrical and electronic fields. To
this end and in addi other activities, the IEC publishes International Standards. Their preparation is
entrusted to technical ittees; any IEC National Committee interested in the subject dealt with may
participate in this prepar work. International, governmental and non-governmental organizations liaising
with the |IEC also participat his preparation. The IEC collaborates closely with the International Organization
for Standardization (ISO) pz:cordance with conditions determined by agreement between the two

organizations.

international consensus of opinion he relevant subjects since each technical committee has representation

The formal decisions or agreen@tf of the IEC on technical matters express, as nearly as possible, an
from all interested National Committ -

The documents produced have the fornmecommendations for international use and are published in the form
of standards, technical specifications, nical reports or guides and they are accepted by the National
Committees in that sense.

In order to promote international unificatio?,l National Committees undertake to apply IEC International
Standards transparently to the maximum possible in their national and regional standards. Any
divergence between the IEC Standard and the responding national or regional standard shall be clearly
indicated in the latter.

The IEC provides no marking procedure to indicat &pproval and cannot be rendered responsible for any
equipment declared to be in conformity with one of its ®1ards.

Attention is drawn to the possibility that some of the eler-r-%sY of this International Standard may be the subject
of patent rights. The IEC shall not be held responsible for i tifying any or all such patent rights.

International Standard IEC 60793-1-40 has been prep% by subcommittee 86A: Fibres and
cables, of IEC technical committee 86: Fibre optics. @

This standard, together with the other standards in the IE(“ 793-1-4X series, replaces the
second edition of IEC 60793-1-4, of which it constitutes a tech revision.

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

FDIS Report on voting A

86A/669/FDIS 86A/693/RVD &

Full information on the voting for the approval of this standard can be foun@ the report on
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 3.

Annexes A, B, C and D form an integral part of this standard.

IEC 60793-1-1 and IEC 60793-1-2 cover generic specifications.
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La CEI 60793-1-4X comprend les parties suivantes présentées sous le titre général: Fibres

optiques:

Partie 1-40:
Partie 1-41:
Partie 1-42:
Partie 1-43:
Partie 1-44:
Partie 1-45:
Partie 1-46:

Partie 1-47:
Partie 1-48:
Partie 1-49:

Méthodes de mesure et procédures d'essai — Affaiblissement

Méthodes de mesure et procédures d'essai — Largeur de bande

Méthodes de mesure et procédures d'essai — Dispersion chromatique
Méthodes de mesure et procédures d'essai — Ouverture numérique
Méthodes de mesure et procédures d'essai — Longueur d'onde de coupure
I\/I,é)hodes de mesure et procédures d'essai — Diamétre du champ de mode

Mé#fhlodes de mesure et procédures d'essai — Contréle des variations du facteur
de mission

Méthod e mesure et procédures d'essai — Pertes dues aux macrocourbures
Méthode@s mesure et procédures d'essai — A I'étude
Méthodes esure et procédures d'essai — A I'étude

Le comité a décidé que le w@nu de cette publication ne sera pas modifié avant 2003. A cette
date, la publication sera:

)
* reconduite; O/(

« supprimée; {S’

» remplacée par une édition révisée,

e amendée.
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IEC 60793-1-4X consists of the following parts, under the general title: Optical fibres:

Part 1-40: Measurement methods and test procedures — Attenuation

Part 1-41: Measurement methods and test procedures — Bandwidth

Part 1-42: Measurement methods and test procedures — Chromatic dispersion

Part 1-43: Measurement methods and test procedures — Numerical aperture

Part 1-44: Measurement methods and test procedures — Cut-off wavelength

Part 1-45: Meagsurement methods and test procedures — Mode field diameter

Part 1-46: Medsdrement methods and test procedures — Monitoring of changes in optical
tra ittance

Part 1-47: Meas@’nent methods and test procedures — Macrobending loss

Part 1-48: Measure@nt methods and test procedures — Under consideration

Part 1-49: Measurem ethods and test procedures — Under consideration

The committee has deci hat the contents of this publication will remain unchanged until

2003. At this date, the publi n will be

* reconfirmed; %
.

* withdrawn;
* replaced by a revised edition, m{p

* amended.
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INTRODUCTION

Les publications de la série CEl 60793-1 concernent les informations essentielles sur les
méthodes de mesures et les procédures d'essai s'appliquant aux fibres optiques.

Cette méme série traite des différents domaines regroupés de la fagon suivante:

— parties 1-10 a 1-19: Généralités
— parties 1-20 a 1-29: Méthodes de mesure et procédures d'essai des dimensions

— parties 1-3))ﬁ 1-39: Méthodes de mesure et procédures d'essai des caractéristiques
mécaniques

— parties 1-40 @-49: Méthodes de mesure et procédures d'essai des caractéristiques
optiques et de

nsmission
— parties 1-50 a % Méthodes de mesure et procédures d'essai des caractéristiques
d'environnement. O
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INTRODUCTION

Publications in the IEC 60793-1 series concern measurement methods and test procedures as
they apply to optical fibres.

Within the same series several different areas are grouped, as follows:

parts 1-10 to 1-19: General
parts 1-20 to 1-29: Measurement methods and test procedures for dimensions

parts 1-30)\1-39: Measurement methods and test procedures for mechanical charac-
teristics

parts 1-40 to 489 Measurement methods and test procedures for transmission and optical
characteristics

parts 1-50 to 1-597easurement methods and test procedures for environmental charac-

teristics. O
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FIBRES OPTIQUES -

Partie 1-40: Méthodes de mesure et procédures d'essai —
Affaiblissement

1 Domaine d’application

I'affaiblissemen la fibre optique, contribuant ainsi au contréle des fibres et cables dans des
relations comme oages.

Quatre méthodes so écrites pour mesurer l'affaiblissement parmi lesquelles une méthode
pour modéliser I'affaibl{ggement spectral:

La présente p%e de la CEIl 60793 établit des prescriptions uniformes pour mesurer

— méthode A: fibre coup@
— méthode B: pertes d'insestign;

— méthode C: rétrodiffusion; @

— méthode D: modélisation de@?ﬁitalissement spectral.

Les méthodes A, B et C s’appliquent@a mesure de |'affaiblissement pour toutes les catégories
de fibres suivantes: Q

— classe A fibres multimodales; ,o/"

— classe B fibres unimodales. @

La méthode C, rétrodiffusion, s'applique aussi &Tocalisation, aux pertes et a la caractérisation
des discontinuités ponctuelles.

A ce jour, la méthode D a été démontrée seulement wes fibres de classe B.

L’information commune a ces trois méthodes, et a la m%ﬂe de la modélisation, est contenue
dans les articles 1 a 8, et I'information propre a chaque @ode individuelle, apparait respec-
tivement aux annexes A, B, C et D. /&

2 Références normatives ®;

Les documents normatifs suivants contiennent des dispositions quit suite de la référence
qui y est faite, constituent des dispositions valables la présente parf] la CEl 60793. Pour

les références datées, les amendements ultérieurs ou les révisions d s publications ne
s’appliquent pas. Toutefois, les parties prenantes aux accords fondés su résente partie de
la CEl 60793 sont invitées a rechercher la possibilité d'appliquer les éditio plus récentes
des documents normatifs indiqués ci-aprés. Pour les références non datées, rniere édition

du document normatif en référence s’applique. Les membres de la CEIl et de I'TSO possédent le
registre des Normes internationales en vigueur.

CEIl 60793-1-22, Fibres optiques — Partie 1-22: Méthodes de mesure et procédures d'essai —
Longueur

CEIl 60793-1-43, Fibres optiques — Partie 1-43: Méthodes de mesure et procédures d'essai —
Ouverture numérique
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OPTICAL FIBRES -

Part 1-40: Measurement methods and test procedures —
Attenuation

1 Scope

This part of |58\ 0793 establishes uniform requirements for measuring the attenuation of
optical fibre, th y, assisting in the inspection of fibres and cables for commercial purposes.

Four methods areq:: ribed for measuring attenuation, one of which being that for modelling
spectral attenuation:é’

- method A: cut-back; (O
— method B: insertion Io%

— method C: backscattering;
— method D: modelling spect%tenuation.

Methods A to C apply to the mea;m’ement of attenuation for all categories of the following
fibres:

— class A multimode fibres; Q
— class B single-mode fibres. /o/,‘

Method C, backscattering, also covers th%:ation, losses and characterization of point
discontinuities. *

S
To date, method D has been demonstrated only oréass B fibres.

Information common to all three measurements, a the modelling method, appears in
clauses 1 to 8, and information pertaining to each indiv | method appears in annexes A, B,
C, and D, respectively. @

Ve

2 Normative references Q/é

constitute provisions of this part of IEC 60793. For dated reference bsequent amendments
to, or revisions of, any of these publications do not apply. Howev arties to agreements
based on this part of IEC 60793 are encouraged to investigate the posmty of applying the

The following normative documents contain provisions which, thgugi reference in this text,

most recent editions of the normative documents indicated below. For u d references, the
latest edition of the normative document referred to applies. Members of |IE d ISO maintain
registers of currently valid International Standards.

IEC 60793-1-22, Optical fibres — Part 1-22: Measurement methods and test procedures —
Length

IEC 60793-1-43, Optical fibres — Part 1-43: Measurement methods and test procedures —
Numerical aperture





