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European foreword

The text of document 86C/1700/CDV, future edition 1 of IEC 61757-3-2, prepared by SC 86C "Fibre
optic systems and active devices" of IEC/TC 86 "Fibre optics" was submitted to the IEC-CENELEC
parallel vote and approved by CENELEC as EN IEC 61757-3-2:2022.

The following dates are fixed:

» latest date by which the document has to be implemented at national (dop) 2023-02-03
level by publication of an identical national standard or by endorsement

+ latest date by which the national standards conflicting with the (dow) 2025-05-03
document have to be withdrawn

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(1EC 61757-3-2:2022] was approved by CENELEC as a
European Standard without any modification.

In the official version, for Bibliography; the following hote/has to be added for the standard indicated:

IEC 60869-1 NOTE Harmonized’as EN1EC-60869-1
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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.cenelec.eu.

Publication Year Title EN/HD Year
IEC 61757 2018 Fibre optic sensors - Generic specification EN IEC 61757 2018

IEC 61757-2-2 2016 Fibreoptic sensors -\Part 2:2; Temperature EN 61757-2-2 2017
measurement - Distributed sensing
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIBRE OPTIC SENSORS -

Part 3-2: Acoustic sensing and vibration measurement -
Distributed sensing

FOREWORD

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.

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.

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.

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

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

All users should ensure, that.they-have-the latest edition 6f -this. publication:

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.

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.

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

IEC 61757-3-2 has been prepared by subcommittee SC 86C: Fibre optic systems and active
devices, of IEC technical committee TC 86: Fibre optics. It is an International Standard.

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

Draft Report on voting

86C/1700/CDV 86C/1719/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.
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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/standardsdev/publications.

A list of all parts in the IEC 61757 series, published under the general title Fibre optic sensors,
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

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e 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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INTRODUCTION

This document is based on SEAFOM Measuring Sensor Performance Document — 02 (SEAFOM
MSP-02) [1]7. Within the framework of a type C liaison, SEAFOM proposed this document as a
new work item, which was approved by the participating members of IEC SC 86C.

NOTE Except for Figure 1, Figure C.1, Figure C.2, and Figure C.3, all figures in this document were adopted from
SEAFOM MSP-02 either in original or in modified form with permission from SEAFOM.

The IEC 61757 series is published with the following logic: the sub-parts are numbered as
IEC 61757-M-T, where M denotes the measure and T, the technology.

T Numbers in square brackets refer to the Bibliography.
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FIBRE OPTIC SENSORS -

Part 3-2: Acoustic sensing and vibration measurement -
Distributed sensing

1 Scope

This part of IEC 61757 specifies the terminology, characteristic performance parameters,
related test and calculation methods, as well as specific test equipment for interrogation units
used in distributed fibre optic acoustic sensing and vibration measurement systems. This
document refers to the Rayleigh backscatter and phase detection method by phase-sensitive
coherent optical time-domain reflectometry (¢-OTDR) only. Quasi-static and low frequency
operation modes are not covered by this document.

Generic specifications for fibre optic sensors are defined in IEC 61757.

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, réferences, only the edition cited applies.
For undated references, the latest ‘edition "of" the referenced document (including any
amendments) applies.

IEC 61757:2018, Fibre optic sensors — Generic specification

IEC 61757-2-2:2016, Fibre optic sensors — Part 2-2; Temperature, measurement — Distributed
sensing

3 Terms, definitions, abbreviated terms and symbols

3.1 Terms and definitions

For the purposes of this document, terms and definitions given in IEC 61757, IEC 61757-2-
2:2016 and the following apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |SO Online browsing platform: available at https://www.iso.org/obp

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

3.1.1

distributed fibre optic sensor

fibre optic sensor that provides a spatially resolved measurement of a measurand over an
extended region by means of a continuous sensing element

[SOURCE: IEC 61757:2018, 3.5]



IEC 61757-3-2:2022 © IEC 2022 -9-

3.1.2

distributed fibre optic acoustic sensing system

DAS

measurement set-up consisting of a distributed fibre optic sensor connected to an interrogation
unit including processor, data archive, and user interface, which can locally detect acoustic or
vibration induced disturbances (phase change of the backscattering centres) in the fibre

Note 1 to entry: The alternative term fibre optic distributed vibration sensing (DVS) is also used in the industry.
Note 2 to entry: See Figure 1 for a principal DAS set-up. Pulses from a coherent source are sent into the sensor
fibre through an optical circulator, which also taps the coherent Rayleigh backscattering signal to a detector for
subsequent digitization and fast real-time acquisition.

Note 3 to entry: Typically, a DAS detects acoustic or vibration induced disturbances at frequencies below 2 kHz.

Sensor fibre with local
scattering centres

~

Y
- g

DAS interrogation unit
Pulsed laser Laser pulse thlcal > ( . Fibre
circulator < terminati
e DR ermination
& 6\ ( ) H
Backscattered light Optical fibre

Acoustic signal

Detector C—DI"D

Data acquisition
Data processing
Data archive
User interface

IEC
Figure 1 — Distributed acoustic sensing system

3.1.3

distance measurement range

maximum distance (specified in length units) from the interrogation unit output connector along
the simulated fibre sensor within which the DAS measures an acoustic signal with specified
measurement performance under defined conditions

[SOURCE: IEC 61757-2-2:2016, 3.2, modified — adapted to acoustic sensing.]

3.1.4

fibre stretcher

device where an external stimulus causes a linearly proportional amount of fibre strain uniformly
across the fibre length attached

Note 1 to entry: Normally the fibre stretcher consists of a piezoelectric cylinder with an electrical stimulus.



	Z.Û:"W�Š�ÿ¿Ù�¨ì2˛C³8ýO³Ó8á�ajqË«m•"³[Ô«Ñ�#¯«.Mdè"R$Ú�sˇ:	#Ù“E¤Û�ÈÓ•ôÚK…iñÞ\ﬁ£ò—»òóêý²�0�Žø›¾àÔ7c�[BðÇ�-�6Þ~�ó~“<

