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National foreword

This British Standard is the English language version of EN 61757-1:1999. It
is identical with IEC 61757-1:1998.

The UK participation in its preparation was entrusted by Technical Committee
GEL/86, Fibre optics, to Subcommittee GEL/86/3, Fibre optic systems and
active devices, which has the responsibility to:

— aid enquirers to understand the text;

— present to the responsible international/European committee any
enquiries on the interpretation, or proposals for change, and keep the UK
interests informed;

— monitor related international and European developments and
promulgate them in the UK.

A list of organizations represented on this subcommittee can be obtained on
request to its secretary.

From 1 January 1997, all IEC publications have the number 60000 added to
the old number. For instance, IEC 27-1 has been renumbered as IEC 60027-1.
For a period of time during the change over from one numbering system to the
other, publications may contain identifiers from both systems.

Cross-references

Attention is drawn to the fact that CEN and CENELEC standards normally
include an annex which lists normative references to international
publications with their corresponding European publications. The British
Standards which implement these international or European publications may
be found in the BSI Standards Catalogue under the section entitled
“International Standards Correspondence Index”, or by using the “Find”
facility of the BSI Standards Electronic Catalogue.

A British Standard does not purport to include all the necessary provisions of
a contract. Users of British Standards are responsible for their correct
application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, pages i and i1,
the EN title page, pages 2 to 22, an inside back cover and a back cover.

This standard has been updated (see copyright date) and may have had
amendments incorporated. This will be indicated in the amendment table on
the inside front cover.

Amendments issued since publication

Amd. No. Date Comments
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This European Standard was approved by CENELEC on 1999-01-01.
CENELEC members are bound to comply with the CEN/CENELEC Internal
Regulations which stipulate the conditions for giving this European Standard
the status of a national standard without any alteration.

Up-to-date lists and bibliographical references concerning such national
standards may be obtained on application to the Central Secretariat or to any
CENELEC member.

This European Standard exists in three official versions (English, French,
German). A version in any other language made by translation under the
responsibility of a CENELEC member into its own language and notified to the
Central Secretariat has the same status as the official versions.

CENELEC members are the national electrotechnical committees of Austria,
Belgium, Czech Republic, Denmark, Finland, France, Germany, Greece,
Iceland, Ireland, Italy, Luxembourg, Netherlands, Norway, Portugal, Spain,
Sweden, Switzerland and United Kingdom.

CENELEC

European Committee for Electrotechnical Standardization
Comité Européen de Normalisation Electrotechnique
Européiisches Komitee fur Elektrotechnische Normung

Central Secretariat: rue de Stassart 35, B-1050 Brussels

© 1999 CENELEC — All rights of exploitation in any form and by any means reserved worldwide for
CENELEC members. ocuments
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Introduction

This part of IEC 61757 is a generic specification and reflects the work accomplished, especially concerning
general test methods and classification for fibre optic sensors. The purpose of this generic specification is
to promote international trade, eliminate misunderstandings or confusion between manufacturers and
buyers, and provide assistance to the purchaser in selecting consistently high quality products for his or
her particular application.

This generic specification has been designed to be used as a common working and discussion tool by the
vendor of components and subassemblies intended to be integrated in fibre optic sensors, as well as by
designers, manufacturers and users of fibre optic sensors.

Annex A gives examples of fibre optic sensors to better illustrate the classification scheme. The examples
given are illustrative only and are not limitative, nor do they constitute a recommendation or endorsement
of a particular transduction principle.

1 Scope

This part of IEC 61757 is a generic specification covering optical fibres, components and sub-assemblies as
they pertain specifically to sensing applications, in those aspects not already addressed by previous or
concurrent standardization efforts.

A fibre optic sensor contains an optical or optically powered sensing element in which the information is
created by reaction of light to a measurand. The sensing element can be the fibre itself or an optically
powered element inserted along the optical path. In a fibre optic sensor, one or more light parameters are
directly or indirectly modified by the measurand somewhere in the optical path, contrary to an optical data
link where the information is merely transmitted from the transmitter to the receiver.

The object of this generic specification is to define, classify and provide the framework for specifying fibre
optic sensors, and their specific components and subassemblies. Fibre optic sensors are devices for
extracting information from the environment using fibre optic technology.

2 Normative references

The following normative documents contain provisions, which, through reference in this text, constitute
provisions of this part of IEC 61757. At the time of publication, the editions indicated were valid. All
normative documents are subject to revision, and parties to agreements based on this part of IEC 61757
are encouraged to investigate the possibility of applying the most recent editions of the normative
documents indicated below. Members of IEC and ISO maintain registers of currently valid International
Standards.

IEC 60027-1 (all parts), Letter symbols to be used in electrical technology.

TEC 60060-1, High-voltage test techniques — Part 1: General definitions and test requirements.
IEC 60068-1, Environmental testing — Part 1: General and guidance.

TEC 60068-2-1, Environmental testing — Part 2: Tests — Tests A: Cold.

IEC 60068-2-2, Environmental testing — Part 2: Tests — Tests B: Dry heat.

TEC 60068-2-3, Environmental testing — Part 2: Tests — Test Ca: Damp heat, steady state.
TEC 60068-2-5, Environmental testing — Part 2: Tests — Test Sa: Simulated solar radiation at ground level.
IEC 60068-2-6, Environmental testing — Part 2: Tests — Test Fc: Vibration (sinusoidal).

TEC 60068-2-9, Environmental testing — Part 2: Tests — Guidance for solar radiation testing.
IEC 60068-2-10, Environmental testing — Part 2: Tests — Test J and guidance: Mould growth.
TEC 60068-2-11, Environmental testing — Part 2: Tests — Test Ka: Salt mist.

IEC 60068-2-13, Environmental testing — Part 2: Tests — Test M: Low air pressure.

IEC 60068-2-14, Environmental testing — Part 2: Tests — Test N: Change of temperature.

TEC 60068-2-27, Environmental testing — Part 2: Tests — Test Ea and guidance: Shock.

IEC 60068-2-29, Environmental testing — Part 2: Tests — Test Eb and guidance: Bump.

TEC 60068-2-42, Environmental testing — Part 2: Tests — Test Kc: Sulphur dioxide test for contacts and
connections.
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TEC 60068-2-43, Environmental testing — Part 2: Tests — Test Kd: Hydrogen sulphide test for contacts and
connections.

IEC 600143, Series capacitors for power systems.

TEC 60255-3, Electrical relays — Part 3: Single input energizing quantity measuring relays with dependent
or independent time.

IEC 60617-1 (all parts), Graphical symbols for diagrams.

IEC 60695-2-2, Fire hazard testing — Part 2: Test methods — Section 2: Needle-flame test.

IEC 60794-1, Optical fibre cables — Part 1: Generic specification.

IEC 60825-1, Safety of laser products — Part 1: Equipment classification, requirements and user’s guide.
IEC 60874-1, Connectors for optical fibres and cables — Part 1: Generic specification.

IEC 61000-4-2, Electromagnetic compatibility (EMC) — Part 4: Testing and measurement techniques —
Section 2: Electrostatic discharge immunity test.

IEC 61000-4-3, Electromagnetic compatibility (EMC) — Part 4: Testing and measurement techniques —
Section 3: Radiated, audio-frequency, electromagnetic field immunity test.

TIEC 61000-4-4, Electromagnetic compatibility (EMC) — Part 4: Testing and measurement techniques —
Section 4: Electrical fast transient/burst immunity test. Basic EMC publication

IEC 61000-4-5, Electromagnetic compatibility (EMC) — Part 4: Testing and measurement techniques —
Section 5: Surge immunity test.

IEC QC 001001, Basic rules of the IEC Quality Assessment System for Electronic Components (IECQ).

TEC QC 001002, Rules of procedure of the IEC Quality Assessment System for Electronic Components
(IECQ).

ISO 129, Technical drawings — Dimensioning — General principles, definitions, methods of execution and
special indications.

ISO 286-1, ISO system of limits and fits — Part 1: Bases of tolerances, deviations and fit.
IS0 370, Toleranced dimensions — Conversion from inches into millimetres and vice versa.

ISO 1101, Technical drawings — Geometrical tolerancing — Tolerances of form, orientation, location and
run-out — Generalities, definitions, symbols, indications on drawings.

3 Definitions

For the purpose of this part of IEC 61757, the following definitions apply:
3.1
fibre optic sensor

sensor relying on the optical characteristics of optical fibre(s) to extract or relay environmental information
for control or measurement purposes. It includes an optical or optically powered sensing element and may
include one or more of the following (see Figure 1 and Figure 2):

— optical fibre lead;
— signal conditioning

3.2
intrinsic fibre optic sensor

fibre optic sensor whose sensing element consists of one or more optical fibre(s) in which one or more of the
propagation, reflection or light emission characteristics depend on the measurand

3.3
extrinsic fibre optic sensor

fibre optic sensor in which the characteristics of the light are affected externally to the optical fibre(s) by
the measurand

3.4
optical or optically powered sensing element

device which accepts information in the form of a physical quantity and converts it to information in the
form of an optical quantity, according to a definite law
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3.5
single-point fibre optic sensor

fibre optic sensor which provides a measurement of a measurand by means of a discrete sensing element

3.6
multiple-point fibre optic sensor

fibre optic sensor which includes a number of multiplexed single-point sensors

3.7
extended fibre optic sensor

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

3.8
distributed fibre optic sensor

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

3.9
optical source

device which supplies the optical energy required to allow the interaction between the sensing element and
the measurand. It contains, as a minimum, a luminous source and it may contain signal conditioning.
When the optical energy is generated by the phenomenon sensed, no optical source is required

3.10
optical receiver

device which receives the light affected by the measurand and converts it into a quantity, generally electric,
according to a predetermined law. It may contain one or more photo-detectors, signal conditioners and
communication interfaces

3.11
optical fibre lead(s)

optical fibre line(s) which connect the sensing element to the optical source and to the optical receiver
when present, these leads must remain unaffected by the measurand

3.12
optical interface

arbitrary point at which the effect of the measurand on the sensing element is optically defined

3.13
signal interface

arbitrary point at which the effect of the measurand is present in a form directly usable for control or
measurement purposes. The optical interface(s) and the signal interface(s) can in some cases coincide
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