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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIBRE OPTIC SENSORS -
Part 7-3: Voltage measurement — Polarimetric method

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization cc mpricing
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote interncfion.!
co-operation on all questions concerning standardization in the electrical and electronic fields. To this =na >nd
in addition to other activities, IEC publishes International Standards, Technical Specifications, Te chn.~al K. »orts,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Public: ‘on(+}*). Their
preparation is entrusted to technical committees; any IEC National Committee interested in the subj. <t dealt with
may participate in this preparatory work. International, governmental and non-governmental ¢ ganizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the Internationl Organization for
Standardization (ISO) in accordance with conditions determined by agreement betweer the .2* organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly ¢s po: tible, an international
consensus of opinion on the relevant subjects since each technical committe= ha. r:presentation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and < 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 wec livhich they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National. Comm. ‘eec undertake to apply IEC Publications
transparently to the maximum extent possible in their national »nd . ~gional publications. Any divergence between
any IEC Publication and the corresponding national or regional iblication shall be clearly indicated in the latter.

IEC itself does not provide any attestation of conformity Ind pendent certification bodies provide conformity
assessment services and, in some areas, access to IEC \..=.ks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

All users should ensure that they have the lates* ea.fion f this publication.

No liability shall attach to IEC or its director.; eiapluyees, servants or agents including individual experts and
members of its technical committees and. .ev ‘Naconal Committees for any personal injury, property damage or
other damage of any nature whatsueve. ~whither direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, cce of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Norm~tive = ferences cited in this publication. Use of the referenced publications is
indispensable for the correct ‘ipr.cation of this publication.

IEC draws attention to th2 poccioility that the implementation of this document may involve the use of (a)
patent(s). IEC takes ne pbos'tion concerning the evidence, validity or applicability of any claimed patent rights in
respect thereof. As of the late of publication of this document, IEC had not received notice of (a) patent(s), which
may be required to in.nler ent this document. However, implementers are cautioned that this may not represent
the latest information, v.hich may be obtained from the patent database available at https://patents.iec.ch. IEC
shall not be h:lu ~esponsiole for identifying any or all such patent rights.

IEC 61757-,-3 1.as 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 'ext ¢* this International Standard is based on the following documents:

Draft Report on voting

86C/1873/CDV 86C/1893/RVC

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/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, or

e revised.
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INTRODUCTION

This document is part of the IEC 61757 series, which is dedicated to fibre optic sensors. Generic
specifications for fibre optic sensors are defined in IEC 61757.

The individual parts of the IEC 61757 series are numbered as IEC 61757-M-T, where M denotes
the measure and T the technology of the fibre optic sensor. The IEC 61757-7-T series is
concerned with voltage measurements.

Voltage measuring techniques are essential for controlling and diagnosing apparatus that
support industry and society. Optical voltage sensors based on electro-optic effects have been
developed to serve as voltage measuring devices. These sensors enable advanced »ol.2ge
measurements without encountering the issues related to conventional electrical vi'tag»
sensors. Hence, they have been applied in various fields including power systems.

Given the expected potential of this new fibre optic voltage sensing technology, se:eral kinds
of optical voltage sensors covering a wide range of applications have bee) developed by
various manufacturers. The design of these voltage sensors depends on the ¢ padific application,
which determines the target voltage to be measured, the configuration of tho sen. or, the signal
processing method, and the installation method. When developing a new cntical voltage sensor,
the sensor performance and characteristics have to be specified a..< evailuated.

To facilitate the use of fibre optic voltage sensors, it ic irportant to define terms that
characterize the performance and functionality of these senso. .. i'is also important to clearly
specify how these specifications can be evaluated.. Clcarly. cefined terms and evaluation
procedures help to develop more efficient sensors.anc to =~rn.oothly transfer this new sensor
technology from the suppliers to the users. This accuicent defines a set of methods for
evaluating the performance and characteristics o” 1ibre optic voltage sensors. However, this
document does not quantify any performance targ>ts because these depend on the specific
application of the sensor. It is nevertheless expected that this document helps to define specific
quantitative targets for the sensor performar.=e when a fibre optic voltage sensor is developed
for a given practical application.

This document is based on the ‘star.”arc OITDA FS 02 [1]! published by the Optoelectronic
Industry and Technology Develcon.ant Association (OITDA). All the figures and tables in this
document are identical to thoze 11 OITDA FS 02 except for the translation from Japanese to
English.

T Numbers in square brackets refer to the Bibliography.


https://www.stdhive.com/standards/iec-61757-7-3-ed-10-b2024-pdf/

IEC 61757-7-3:2024 © |IEC 2024 -7-

FIBRE OPTIC SENSORS -

Part 7-3: Voltage measurement — Polarimetric method

1 Scope

This part of IEC 61757 defines the terminology, structure, and performance characteristics of
fibre optic voltage sensors using a polarimetric measurement method. The document speifies
test methods and procedures for measuring key performance parameters of these sencors It
addresses only the voltage sensing element and not the additional devices that are uniqu= tu
each application.

The document does not specify the required performance values of optical polarimctric fibre
optic voltage sensors, because these specifications depend on the designate application of
the sensor and are typically defined by the user of the sensor. The requirec verrc 'mance values
are usually defined when designing a sensor for a specific application.

2 Normative references

The following documents are referred to in the text in such a-+ay that some or all of their content
constitutes requirements of this document. For dated rz2fer 2nces, only the edition cited applies.
For undated references, the latest edition of tii= 1=feicnced document (including any
amendments) applies.

IEC 61757, Fibre optic sensors — Generic specification

3 Terms and definitions

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

ISO and IEC maintain termiiiclogy databases for use in standardization at the following
addresses:
e |EC Electropedi=: aviilable at https://www.electropedia.org/

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

3.1
electro-optic effect
change 'n the optical characteristics of a material under the influence of an electric field

1'ote W to en ry: Pockels and Kerr effects are examples of electro-optic effects.
'ote 2 to entry: Electro-optic is often erroneously used as a synonym for opto-electronic.

Note 3 to entry: The most common effect results in a change in refractive index.

[SOURCE: IEC 60050-731:1991, 731-01-42]

3.2

intensity modulation method

method of converting birefringence information into light intensity by passing light through a
wave plate, a Pockels cell, and a polarization separation element in this order, and creating an
optical signal corresponding to the measured voltage
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