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European foreword 

The text of document 86A/2456/FDIS, future edition 2 of IEC 60793-1-22, prepared by SC 86A "Fibres 
and cables" of IEC/TC 86 "Fibre optics" was submitted to the IEC-CENELEC parallel vote and 
approved by CENELEC as EN IEC 60793-1-22:2024. 

The following dates are fixed: 

• latest date by which the document has to be implemented at national 
level by publication of an identical national standard or by endorsement 

(dop) 2025-05-01 

• latest date by which the national standards conflicting with the 
document have to be withdrawn 

(dow) 2027-08-01 

This document supersedes EN 60793-1-22:2002 and all of its amendments and corrigenda (if any). 

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

Any feedback and questions on this document should be directed to the users’ national committee. A 
complete listing of these bodies can be found on the CENELEC website. 

Endorsement notice 

The text of the International Standard IEC 60793-1-22:2024 was approved by CENELEC as a 
European Standard without any modification. 

In the official version, for Bibliography, the following notes have to be added for the standard indicated: 

IEC 60794-1-1 NOTE Approved as EN IEC 60794-1-1 

IEC 61757-1-2 NOTE Approved as EN IEC 61757-1-2 
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Annex ZA 
(normative) 

 
Normative references to international publications 
with their corresponding European publications 

The following documents are referred to in the text in such a way that some or all of their content 
constitutes requirements of this document. For dated references, only the edition cited applies. For 
undated references, the latest edition of the referenced document (including any amendments) 
applies.  

NOTE 1   Where an International Publication has been modified by common modifications, indicated by (mod), 
the relevant EN/HD applies.  

NOTE 2   Up-to-date information on the latest versions of the European Standards listed in this annex is available 
here: www.cencenelec.eu. 

Publication Year Title EN/HD Year 

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

EN IEC 60793-1-40 - 

IEC 60793-1-42 - Optical fibres - Part 1-42: Measurement 
methods and test procedures - Chromatic 
dispersion 

EN 60793-1-42 - 
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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
OPTICAL FIBRES –  

 
Part 1-22: Measurement methods and test procedures –  

Length measurement 
 

FOREWORD 
1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization 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 electrical and electronic fields. To this end and 
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports, 
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their 
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with 
may participate in this preparatory work. International, governmental and non-governmental organizations liaising 
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for 
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations. 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 
consensus of opinion on the relevant subjects since each technical committee has representation from all 
interested IEC National Committees. 

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

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent possible in their national and regional publications. Any divergence between 
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter. 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 
services carried out by independent certification bodies. 

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

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

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) IEC draws attention to the possibility that the implementation of this document may involve the use of (a) 
patent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in 
respect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), which 
may be required to implement this document. However, implementers are cautioned that this may not represent 
the latest information, which may be obtained from the patent database available at https://patents.iec.ch. IEC 
shall not be held responsible for identifying any or all such patent rights. 

IEC 60793-1-22 has been prepared by subcommittee 86A: Fibres and cables, of IEC technical 
committee 86: Fibre optics. It is an International Standard. 

This second edition cancels and replaces the first edition published in 2001. This edition 
constitutes a technical revision. 

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

a) Inclusion of category C single mode fibres in Table 1; 
b) Inclusion of a new informative Annex F on Brillouin frequency shift test method to determine 

the tensile strain applied to a fibre. 
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The text of this International Standard is based on the following documents: 

Draft Report on voting 

86A/2456/FDIS 86A/2474/RVD 

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

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

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in 
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available 
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are 
described in greater detail at www.iec.ch/publications. 

A list of all parts in the IEC 60793 series, published under the general title Optical fibres, can 
be found on the IEC website. 

The 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, or

• revised.
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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: 

• IEC 60793-1-20 to IEC 60793-1-29: Measurement methods and test procedures for
dimensions

• IEC 60793-1-30 to IEC 60793-1-39: Measurement methods and test procedures for
mechanical characteristics

• IEC 60793-1-40 to IEC 60793-1-49: Measurement methods and test procedures for
transmission and optical characteristics

• IEC 60793-1-50 to IEC 60793-1-59: Measurement methods and test procedures for
environmental characteristics.

• IEC 60793-1-60 to IEC 60793-1-69: Measurement methods and test procedures for
polarization-maintaining fibres.

IEC 60793-1-2X consists of the following parts, under the general title: Optical fibres: 

• Part 1-20: Measurement methods and test procedures – Fibre geometry

• Part 1-21: Measurement methods and test procedures – Coating geometry

• Part 1-22: Measurement methods and test procedures – Length measurement
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OPTICAL FIBRES – 

Part 1-22: Measurement methods and test procedures – 
Length measurement 

1 Scope 

This part of IEC 60793 establishes uniform requirements for measuring the length and 
elongation of optical fibre (typically within cable). 

The length of an optical fibre is a fundamental value for the evaluation of transmission 
characteristics such as losses and bandwidths. 

2 Normative references 

The following documents are referred to in the text in such a way that some or all of their content 
constitutes requirements of this document. For dated references, only the edition cited applies. 
For undated references, the latest edition of the referenced document (including any 
amendments) applies. 

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

IEC 60793-1-42, Optical fibres – Part 1-42: Measurement methods and test procedures – 
Chromatic dispersion 

STN EN IEC 60793‐1‐22: 2024 Úrad pre normalizáciu, metrológiu a skúšobníctvo Slovenskej republiky

https://www.electropedia.org/
https://www.iso.org/obp

	ENIEC60793-1-22{2024}e.pdf_en.PDF
	Annex ZA (normative)Normative references to international publicationswith their corresponding European publications

	iec60793-1-22{ed2.0}b.pdf.pdf
	English 
	CONTENTS
	FOREWORD
	INTRODUCTION
	1 Scope
	2 Normative references
	3 Terms, definitions, and abbreviated terms
	3.1 Terms and definitions
	3.2 Abbreviated terms

	4 Overview of method
	4.1 General
	4.2 Method A – Delay measuring
	4.3 Method B – Backscattering
	4.4 Method C – Fibre elongation
	4.5 Method D – Mechanical length
	4.6 Method E – Phase shift
	4.7 Reference test method

	5 Apparatus
	6 Sampling
	7 Procedure
	8 Calculations
	9 Results
	10 Specification information
	Annexes 
	Annex A (normative) Requirements specific to method A – Delay measuring
	A.1 General
	A.2 Principle
	A.3 Apparatus
	A.3.1 Two techniques
	A.3.2 Optical source
	A.3.3 Optical detector

	A.4 Procedure
	A.4.1 Calibration
	A.4.2 Average group index value
	A.4.3 Length measurement

	A.5 Calculations
	A.5.1 General
	A.5.2 Transmitted-pulse technique
	A.5.3 Reflected-pulse technique

	A.6 Results

	Annex B (normative) Requirements specific to method B – Backscattering
	B.1 General
	B.2 Apparatus
	B.2.1 General
	B.2.2 Optical transmitter
	B.2.3 Launch conditions
	B.2.4 Optical coupler or splitter
	B.2.5 Optical receiver
	B.2.6 Pulse duration and repetition rate
	B.2.7 Signal processor
	B.2.8 Display
	B.2.9 Data interface (optional)
	B.2.10 Reflection controller (optional)
	B.2.11 Splices and connectors

	B.3 Sampling
	B.4 Procedure
	B.4.1 Three techniques
	B.4.2 Procedure common to all three techniques
	B.4.3 Procedures specific to each technique
	B.4.4 Determination of group index

	B.5 Results

	Annex C (normative) Requirements specific to method C – Fibre elongation
	C.1 Principle
	C.2 Apparatus
	C.2.1 General requirements
	C.2.2 Optical measurement equipment
	C.2.3 Instrument resolution

	C.3 Procedure
	C.3.1 Calibration
	C.3.2 Sample measurement

	C.4 Results

	Annex D (normative) Requirements specific to method D – Mechanical length
	D.1 Principle
	D.2 Apparatus
	D.3 Procedure
	D.3.1 Calibration
	D.3.2 Operation


	Annex E (normative) Requirements specific to method E – Phase shift
	E.1 General
	E.2 Apparatus
	E.2.1 General
	E.2.2 Light source
	E.2.3 Modulator
	E.2.4 Launch optics
	E.2.5 Signal detector and signal detection electronics
	E.2.6 Reference signal
	E.2.7 Computation equipment

	E.3 Sampling 
	E.4 Procedure
	E.4.1 Selection of starting frequency 
	E.4.2 Selection of maximum frequency
	E.4.3 Phase measurement performance
	E.4.4 Measurement of length of test fibre

	E.5 Calculation and interpretation of results
	E.6 Group index
	E.6.1 General
	E.6.2 Cut-back method
	E.6.3 Substitution method


	Annex F (informative) Brillouin frequency shift test method
	F.1 General
	F.2 Principle
	F.3 Apparatus
	F.3.1 General requirements
	F.3.2 Optical measurement equipment
	F.3.3 Instrument resolution

	F.4 Procedure
	F.4.1 Calibration
	F.4.2 Sample measurement

	F.5 Results


	Bibliography
	Figures 
	Figure A.1 – Time measurement of the transmitted pulse
	Figure A.2 – Time measurement of the reflected pulse
	Figure A.3 – Principle of fibre-length measurement
	Figure B.1 – Block diagram of an OTDR
	Figure B.2 – Schematic OTDR trace of a sample (z1 to z0) with a section of unknown length, z1, preceding it and without a reflection pulse from the fibre joint point (two-point technique (B.4.3.1))
	Figure B.3 – Schematic OTDR trace of sample (z1 to z2) with a section of unknown length, z1, preceding it and with a reflection pulse from the fibre joint point (two-point technique (B.4.3.1))
	Figure B.4 – Schematic trace of a sample (0 to z2) with no section preceding it (single-point technique 0 (B.4.3.2))
	Figure B.5 – Schematic OTDR trace of a sample (zD to z2) with a section of known length, zD, preceding it (single-point technique 1 (B.4.3.3))
	Figure C.1 – Equipment set-up for phase-shift technique (C.2.2.2)
	Figure C.2 – Equipment set-up for differential pulse-delay technique (C.2.2.3)
	Figure E.1 – Apparatus for fibre length measurement
	Figure F.1 – Equipment setup for BOTDR technique
	Figure F.2 – Equipment setup for BOTDR technique
	Figure F.3 – Differential strain recorded during a pulling test over a 100 m of cable
	Figure F.4 – Absolute strain profile recorded during a pulling test over a 100 m of cable

	Tables 
	Table 1 – Measurement methods


	Français 
	SOMMAIRE
	AVANT-PROPOS
	INTRODUCTION
	1 Domaine d’application
	2 Références normatives
	3 Termes, définitions et abréviations
	3.1 Termes et définitions
	3.2 Abréviations

	4 Vue d’ensemble de la méthode
	4.1 Généralités
	4.2 Méthode A, mesure du retard
	4.3 Méthode B, rétrodiffusion
	4.4 Méthode C, allongement de la fibre
	4.5 Méthode D, longueur mécanique
	4.6 Méthode E, déphasage
	4.7 Méthode d’essai de référence

	5 Appareillage
	6 Échantillonnage
	7 Procédure
	8 Calculs
	9 Résultats
	10 Informations à mentionner dans la spécification
	Annexes 
	Annexe A (normative) Exigences spécifiques à la méthode A – Mesure du retard
	A.1 Généralités
	A.2 Principe
	A.3 Appareillage
	A.3.1 Deux techniques
	A.3.2 Source optique
	A.3.3 Détecteur optique

	A.4 Procédure
	A.4.1 Étalonnage
	A.4.2 Valeur de l’indice de groupe moyen
	A.4.3 Mesure de la longueur

	A.5 Calculs
	A.5.1 Généralités
	A.5.2 Utilisation de la technique par transmission
	A.5.3 Utilisation de la technique par réflexion

	A.6 Résultats

	Annexe B (normative) Exigences spécifiques à la méthode B – Rétrodiffusion
	B.1 Généralités
	B.2 Appareillage
	B.2.1 Généralités
	B.2.2 Émetteur optique
	B.2.3 Conditions d’injection
	B.2.4 Coupleur ou séparateur optique
	B.2.5 Récepteur optique
	B.2.6 Durée d’impulsion et fréquence de répétition
	B.2.7 Dispositif de traitement du signal
	B.2.8 Affichage
	B.2.9 Interface de données (facultatif)
	B.2.10 Contrôleur de réflexion (facultatif)
	B.2.11 Épissures et connecteurs

	B.3 Échantillonnage
	B.4 Procédure
	B.4.1 Trois techniques
	B.4.2 Procédures communes aux trois techniques
	B.4.3 Procédures spécifiques à chaque technique
	B.4.4 Détermination de l’indice de groupe

	B.5 Résultats

	Annexe C (normative) Exigences spécifiques à la méthode C – Allongement de la fibre
	C.1 Principe
	C.2 Appareillage
	C.2.1 Exigences générales
	C.2.2 Équipement de mesure optique
	C.2.3 Résolution de l’instrument

	C.3 Procédure
	C.3.1 Étalonnage
	C.3.2 Mesure de l’échantillon

	C.4 Résultats

	Annexe D (normative) Exigences spécifiques à la méthode D – Longueur mécanique
	D.1 Principe
	D.2 Appareillage
	D.3 Procédure
	D.3.1 Étalonnage
	D.3.2 Réalisation des activités opérationnelles


	Annexe E (normative) Exigences spécifiques à la méthode E – Déphasage
	E.1 Généralités
	E.2 Appareillage
	E.2.1 Généralités
	E.2.2 Source lumineuse
	E.2.3 Modulateur
	E.2.4 Composants optiques d’injection
	E.2.5 Détecteur de signaux et dispositif électronique de détection des signaux
	E.2.6 Signal de référence
	E.2.7 Équipement de calcul

	E.3 Échantillonnage 
	E.4 Procédure
	E.4.1 Sélection de la fréquence de départ 
	E.4.2 Sélection de la fréquence maximale
	E.4.3 Performance de mesure de phase
	E.4.4 Mesure de la longueur de la fibre en essai

	E.5 Calcul et interprétation des résultats
	E.6 Indice de groupe
	E.6.1 Généralités
	E.6.2 Méthode de la fibre coupée
	E.6.3 Méthode de substitution


	Annexe F (informative) Méthode d’essai de décalage de fréquence Brillouin
	F.1 Généralités
	F.2 Principe
	F.3 Appareillage
	F.3.1 Exigences générales
	F.3.2 Équipement de mesure optique
	F.3.3 Résolution de l’instrument

	F.4 Procédure
	F.4.1 Étalonnage
	F.4.2 Mesure de l’échantillon

	F.5 Résultats


	Bibliographie
	Figures 
	Figure A.1 – Mesure du temps de propagation d’une impulsion transmise
	Figure A.2 – Mesure du temps de propagation d’une impulsion réfléchie
	Figure A.3 – Principe de la mesure de la longueur de la fibre
	Figure B.1 – Schéma fonctionnel d’un OTDR
	Figure B.2 – Représentation schématique du tracé OTDR relatif à un échantillon (z1 à z0) avec une section de longueur inconnue, z1, le précédant et sans impulsion de réflexion depuis le point de jonction de la fibre [technique à deux points (B.4.3.1)]
	Figure B.3 – Représentation schématique du tracé OTDR relatif à un échantillon (z1 à z2) avec une section de longueur inconnue, z1, le précédant et avec une impulsion de réflexion depuis le point de jonction de la fibre [technique à deux points (B.4.3.1)]
	Figure B.4 – Représentation schématique d’un tracé relatif à un échantillon (0 à z2) n’ayant aucune section le précédant [technique 0 à un point (B.4.3.2)]
	Figure B.5 – Représentation schématique d’un tracé OTDR relatif à un échantillon (zD à z2) avec une section de longueur connue, zD, le précédant [technique 1 à un point (B.4.3.3)]
	Figure C.1 – Montage d’équipement pour la technique de déphasage (C.2.2.2)
	Figure C.2 – Montage d’équipement pour la technique du retard impulsionnel (C.2.2.3)
	Figure E.1 – Appareillage de mesure de la longueur de fibre
	Figure F.1 – Montage d’équipement pour la technique BOTDR
	Figure F.2 – Montage d’équipement pour la technique BOTDR
	Figure F.3 – Déformation différentielle enregistrée lors d’un essai de tractionsur un câble de 100 m
	Figure F.4 – Profil de déformation absolue enregistré lors d’un essai de tractionsur un câble de 100 m

	Tableaux 
	Tableau 1 – Méthodes de mesure






