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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIBRE OPTIC SENSORS -
Part 2-2: Temperature measurement — Distributed sensing

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comp ising
all national electrotechnical committees (IEC National Committees). The object of IEC is to ,ronite
international co-operation on all questions concerning standardization in the electrical and electronic fielt=. Tu
this end and in addition to other activities, IEC publishes International Standards, Technical Speci.-aticns,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter refer =2d > as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Comr. tee 1...erested
in the subject dealt with may participate in this preparatory work. International, governmeni.' and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC «2llaborates closely
with the International Organization for Standardization (ISO) in accordance with coritiors determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly a. poscible, an international
consensus of opinion on the relevant subjects since each technical committe has .epresentation from all
interested IEC National Committees.

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

In order to promote international uniformity, IEC National  Coi>mi..225 undertake to apply IEC Publications
transparently to the maximum extent possible in their nati>nal and regional publications. Any divergence
between any IEC Publication and the corresponding natiorz' or . 2gional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of conformity. 1ndependent 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 bo 'ies.

All users should ensure that they have the lai~st 2di.on of this publication.

No liability shall attach to IEC or its dire:tors, employees, servants or agents including individual experts and
members of its technical committees and  -C 'lational Committees for any personal injury, property damage or
other damage of any nature whatsoev r, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publicction, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the No m«iive references cited in this publication. Use of the referenced publications is
indispensable for the correct ap ' Cation of this publication.

Attention is drawn to = pussibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC st Il nc be held responsible for identifying any or all such patent rights.

International Siandard 'EC 61757-2-2 has been prepared by subcommittee SC 86C: Fibre
optic systams ana active devices of IEC technical committee 86: Fibre optics.

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

CDV Report on voting

86C/1323/CDV 86C/1354/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 of all parts in the IEC 61757 series, published under the general title Fibre optic

sensors, can be found on the IEC website.
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This International Standard is to be used in conjunction with IEC 61757-1:2012.

The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC website under "http://webstore.iec.ch” in the data
related to the specific publication. At this date, the publication will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

A bilingual version of this publication may be issued at a later date.

IMPORTANT — The 'colour inside' logo on the cover page of this publicetion indicates
that it contains colours which are considered to be useful <~r the correct
understanding of its contents. Users should therefore print this a>xcum=2nt using a
colour printer.
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INTRODUCTION

It has been decided to restructure the IEC 61757 series with the following logic. From now on,
the sub-parts will be renumbered as IEC 61757-M-T where M denotes the measure and T the

technology.

The existing part IEC 61757-1:2012 will be renumbered as IEC 61757 when it will be revised
and will serve as an umbrella document over the entire series.
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FIBRE OPTIC SENSORS —

Part 2-2: Temperature measurement — Distributed sensing

1 Scope

This part of IEC 61757 defines detail specifications for distributed temperature measuremen*
by a fibre optic sensor, also known as fibre optic distributed temperature sensing (DTS): DTS
includes the use of Raman scattering, Brillouin scattering and Rayleigh scattering effucts..In
addition, Raman scattering and Rayleigh scattering based measurements are performea Wit
a single-ended fibre configuration only. Brillouin scattering based measuremen.: are
performed with a single-ended fibre or fibre loop configuration. The technique ac. 2ss.Yle from
both sides at same time (e. g. Brillouin optical time domain analysis, BOTDA) is .=ferred to
here as a loop configuration. Generic specifications for fibre optic sensors are defined in
IEC 61757-1:2012.

This part of IEC 61757 specifies the most important DTS performance.na.arieters and defines
the procedures for their determination. In addition to the group of p=rfc:mance parameters, a
list of additional parameters has been defined to support the definiisn of the measurement
specifications and their associated test procedures. Thu. cefinitions of these additional
parameters are provided for informational purposes and shou'a ve included with the sets of
performance parameters.

A general test setup is defined in which all parameters ~ar. be gathered through a set of tests.
The specific tests are described within the clause far each measurement parameter. This
general test setup is depicted and described nh.-Zlause 4 along with a list of general
information that should be documented based upon the specific DTS instrument and test
setup used to measure these parameters 2s per .=C 61757-2-2.

Annex A provides a blank performarice parameter table which should be used to record the
performance parameter values fecr <« aiven DTS instrument and chosen optical test setup
configuration.

Annex B provides guidelines for optional determination of point defect effects.

2 Normative refzreaces

The following ac-uments, in whole or in part, are normatively referenced in this document and
are indispenschle ior its application. For dated references, only the edition cited applies. For
undated re.=reinces, the latest edition of the referenced document (including any
amendrents) applies.

(E2C J005¢ (all parts), International Electrotechnical Vocabulary (available at
ht.»://www.electropedia.org)

IEC 61757-1:2012, Fibre optic sensors — Part 1: Generic specification
IEC TR 61931, Fibre optic — Terminology

ISO/IEC Guide 99, International vocabulary of metrology — Basic and general concepts and
associated terms (VIM)
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