IEC 61987-1 Ed.2.0 - Preview only Copy via ILNAS e-Shop

IEC 61987-1:2024-10(en-fr)

IEC 61987-1

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Industrial- process measurement and control — Data structures and elements in
process equipment catalogues —
Part 1: Generic structures for measuring equipment

Mesure et commande dans les processus industriels — EIéments et structures de
données dans les catalogues d'équipements de processus —
Partie 1: Structures génériques pour équipements de mesure




IEC 61987-1 Ed.2.0 - Preview only Copy via ILNAS e-Shop

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2024 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or
your local IEC member National Committee for further information.

Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut étre reproduite ni
utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie et
les microfilms, sans I'accord écrit de I''lEC ou du Comité national de I'lEC du pays du demandeur. Si vous avez des
questions sur le copyright de I'lEC ou si vous désirez obtenir des droits supplémentaires sur cette publication, utilisez

IEC Secretariat

3, rue de Varembé
CH-1211 Geneva 20
Switzerland

www.iec.ch

les coordonnées ci-aprés ou contactez le Comité national de I'lEC de votre pays de résidence.

Tel.: +41 22 919 02 11
info@iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that prepares and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Please make sure that you have the
latest edition, a corrigendum or an amendment might have been published.

IEC publications search - webstore.iec.ch/advsearchform
The advanced search enables to find IEC publications by a
variety of criteria (reference number, text, technical
committee, ...). It also gives information on projects, replaced
and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Just Published
details all new publications released. Available online and once
a month by email.

IEC Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publication or need
further assistance, please contact the Customer Service
Centre: sales@iec.ch.

IEC Products & Services Portal - products.iec.ch

Discover our powerful search engine and read freely all the
publications previews, graphical symbols and the glossary.
With a subscription you will always have access to up to date
content tailored to your needs.

Electropedia - www.electropedia.org

The world's leading online dictionary on electrotechnology,
containing more than 22 500 terminological entries in English
and French, with equivalent terms in 25 additional languages.
Also known as the International Electrotechnical Vocabulary
(IEV) online.

A propos de I'lEC

La Commission Electrotechnique Internationale (IEC) est la premiére organisation mondiale qui élabore et publie des
Normes internationales pour tout ce qui a trait a I'électricité, a I'électronique et aux technologies apparentées.

A propos des publications IEC

Le contenu technique des publications IEC est constamment revu. Veuillez vous assurer que vous possédez I'édition la
plus récente, un corrigendum ou amendement peut avoir été publié.

Recherche de publications IEC -
webstore.iec.ch/advsearchform

La recherche avancée permet de trouver des publications IEC
en utilisant différents criteres (numéro de référence, texte,
comité d’études, ...). Elle donne aussi des informations sur les
projets et les publications remplacées ou retirées.

IEC Just Published - webstore.iec.ch/justpublished
Restez informé sur les nouvelles publications IEC. Just
Published détaille les nouvelles publications parues.
Disponible en ligne et une fois par mois par email.

Service Clients - webstore.iec.ch/csc

Si vous désirez nous donner des commentaires sur cette
publication ou si vous avez des questions contactez-nous:
sales@iec.ch.

IEC Products & Services Portal - products.iec.ch
Découvrez notre puissant moteur de recherche et consultez
gratuitement tous les apergus des publications, symboles
graphiques et le glossaire. Avec un abonnement, vous aurez
toujours accés a un contenu a jour adapté a vos besoins.

Electropedia - www.electropedia.org

Le premier dictionnaire d'électrotechnologie en ligne au monde,
avec plus de 22 500 articles terminologiques en anglais et en
frangais, ainsi que les termes équivalents dans 25 langues
additionnelles. Egalement appelé Vocabulaire
Electrotechnique International (IEV) en ligne.



mailto:info@iec.ch
https://www.iec.ch/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
https://products.iec.ch/
http://www.electropedia.org/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
https://products.iec.ch/
http://www.electropedia.org/

IEC 61987-1 Ed.2.0 - Preview only Copy via ILNAS e-Shop

IEC 61987-1

Edition 2.0 2024-10

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Industrial- process measurement and control — Data structures and elements in
process equipment catalogues —
Part 1: Generic structures for measuring equipment

Mesure et commande dans les processus industriels — Eléments et structures
de données dans les catalogues d'équipements de processus —
Partie 1: Structures génériques pour équipements de mesure

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE
INTERNATIONALE

ICS 25.040.40, 35.240.50 ISBN 978-2-8322-9817-6

Warning! Make sure that you obtained this publication from an authorized distributor.
Attention! Veuillez vous assurer que vous avez obtenu cette publication via un distributeur agréé.

® Registered trademark of the International Electrotechnical Commission
Marque déposée de la Commission Electrotechnique Internationale



IEC 61987-1 Ed.2.0 - Preview only Copy via ILNAS e-Shop

-2- IEC 61987-1:2024 © |IEC 2024

CONTENTS

O T T 1 I PP 5
LN I 2 1 1 L O 1 PN 7
1 ST e o] o 1Y OO PRPRN 9
2 NOIMAtIVE FEIEIENCES .. e e 9
3 Terms and definitioNs ... 10
4 MeEtadOCUMEBNES ... e 18
4.1 GBNEIAl . e e 18
4.2 Metadocument clauses and features .........cooveiiiiiiiii e 20
421 GBNEIAl e 20
4.2.2 Composite measuring eqUIPMENT........c.iiiiiiiii e 21
4.2.3 Measuring equipment with a digital communication interface ......................... 22

4.3 NOMENCIATUIE ... e 22

5 Metadocument for process measuring eqUIPMENt ........cooiiiiiiiiiii i, 22
5.1 IdeNtifiCatioN ..o 22
5.1.1 GBNEIAL L. s 22
5.1.2 Document identification ... 22
5.1.3 DAt Of 1SS U it 22
5.1.4 ProdUCT BYPE .o 22
5.1.5 ProduUCt NAME ... 22
5.1.6 RV 22125 [0 o PPN 22
51.7 MaNUTACIUIET ..ot e 23

5.2 N o o1 T {0 o IS 23
5.3 Function and system deSign ..o 23
5.3.1 GBNEIAL .. 23
5.3.2 Measuring PrinCipPle ... 23
5.3.3 Equipment architecture ... .. ..o 23
5.3.4 Communication and data proCesSiNg .......ocuviiiiiiiiiii e 23
5.3.5 Dependability.......couiiei 23

5.4 LU 24
5.4.1 GBNEIAl e 24
5.4.2 Measured variable ... ... 24
5.4.3 Y == ET UL T T =1 o [ = P 24

5.5 L 101 o U S 24
5.5.1 GBNEIAL .. 24
5.5.2 OUEPUL SIGNAL .o 24
5.5.3 SIgNal ON @lArM ..o 25
5.5.4 0 - Y PP 25

5.6 Digital CommuUNICAtioN ... oo 25
5.6.1 GBNEIAL L. s 25
5.6.2 Communication ProtoCol ... e 25
5.6.3 Communication variable ... 25
5.6.4 PRYSICAl YOI ... 25

5.7 Performance characteristiCs..........ooiiiiiii 26
5.7.1 GBNEIAL L. s 26
5.7.2 ot TN =T PPN 26

57.3 Y FST=EoT U [ =0 B =Y o o N 26



IEC 61987-1 Ed.2.0 - Preview only Copy via ILNAS e-Shop

IEC 61987-1:2024 © |IEC 2024 -3-

5.7.4 HY S IO SiS e 26
5.7.5 NoN-repeatability ..o 26
5.7.6 Start-Up Arift oo e 26
5.7.7 LONG-term Arift. ..o 26
5.7.8 Influence of ambient temperature ... 26
5.7.9 Influence of medium temperature...........oooiiiii i 27
5.7.10 Settling tiMe oo 27
5.8 Operating CoONAItIONS .....ouiiii e 27
5.8.1 GBNEIAL ..t 27
5.8.2 INStallatioN ... e 27
5.8.3 ENVIrONME Nt L 28
5.8.4 PO S S it 29
5.9 Mechanical and electrical conStruCtion ....... ... 29
5.9.1 GBNEIAL .. 29
5.9.2 =TT | o PP 29
5.9.3 DM BN S ONS e 30
5.9.4 LT e o PP 30
5.9.5 Material ... 30
5.9.6 Electrical CONNECHiON. ... ... 30
5.9.7 Degree of proteCtion ... ..o 30
5.9.8 Type Of ProteCHION ... 30
5.9.9 ProCess CONNECLION ... e 30
5.0 OPEIADIltY .ot e 30
D P OWET SUPPIY e e e 31
5.12  Certificates and approvals.........cc.oiiiiiiiii e 31
5.13  0Ordering information .........o.iiiiiiii e 31
5.4 DOCUMEN At ON .. e 31
Annex A (normative) Classification of features as a function of measuring equipment.......... 32
Annex B (informative) Classification of features as a function of measurement
013 Vo3 1 01 =P 35
B.1 Additional features proposed for flow measurement principles ................ccoiiiail. 35
B.1.1 L 7= YT PR 35
B.1.2 L 1014 o1 U1 PP 38
B.1.3 Performance characteristiCs ..... ..o 38
B.1.4 INSTAIATION ... 39
B.1.5 PO S S it 39
B.1.6 Mechanical construction — Field coil isolation class..............ccocoviiiiiiins 40
B.2 Additional features proposed for level measurement principles ...............c.coooiiaie. 40
B.2.1 OV BV W .t 40
B.2.2 oo 10 PP 43
B.2.3 Output — Signal resolution ... 43
B.2.4 Performance characteristics — Influence of medium pressure......................... 43
B.2.5 Installation — Emitting angle ... 43
B.2.6 PO S S it 43
B.3 Additional features proposed for pressure measurement principles....................... 44
B.3.1 OV BV W .t 44
B.3.2 Function and system design — Measurement type.........cccoeiiiiiiiiiiiiiniinnenne. 47
B.3.3 0 0 47
B.3.4 L 1014 o1 U1 PP 48



IEC 61987-1 Ed.2.0 - Preview only Copy via ILNAS e-Shop

-4 - IEC 61987-1:2024 © |IEC 2024

B.3.5 Performance characteristics .........ooviiiiiiii i 49
B.3.6 Operating conditioNS/ProCeSS. .. cu e 49
B.3.7 Mechanical and electrical construction..............oooi 50
B.4 Additional features proposed for temperature measurement principles.................. 50
B.4.1 OV BV W .t 50
B.4.2 oo 10 PP 53
B.4.3 Output — Linearization ... 53
B.4.4 Performance characteristics ..........ooviiiiiiiii 54
B.5 Additional features proposed for density measurement principles ..............c.......... 54
B.5.1 OV BV W .ttt 54
B.5.2 Performance characteristics — Influence of medium pressure......................... 57
B.5.3 Installation conditions — Cable length.............o 57
B.5.4 Process CONAItIONS .....iuiiii e 57
710 [T Yo = o1 2 V78 58

Figure 1 — Classification scheme for process measuring equipment (letter codes D, F,

L etc. identifying the measuring equipment function taken from ISO 3511-1)........cccviiiinnnnis 20
Table A.1 — Classification and documentation structure of measuring equipment.................. 32
Table B.1 — Classification and documentation structure of flow measuring equipment........... 35
Table B.2 — Classification and documentation structure of level measuring equipment.......... 40

Table B.3 — Classification and documentation structure of pressure measuring
(=T 11T o100 1= o | APPSR 44

Table B.4 — Classification and documentation structure of temperature measuring
(=T 11T o100 1= | APPSR 51

Table B.5 — Classification and documentation structure of density measuring
1= 18 11 o 2 0 1= o 1 SN 54



IEC 61987-1 Ed.2.0 - Preview only Copy via ILNAS e-Shop

IEC 61987-1:2024 © |IEC 2024 -5-

1)

2)

3)

4)

5)

6)

7)

8)

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL-PROCESS MEASUREMENT AND CONTROL -
DATA STRUCTURES AND ELEMENTS IN
PROCESS EQUIPMENT CATALOGUES -

Part 1: Generic structures for measuring equipment

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 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.

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.

All users should ensure that they have the latest edition of 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.

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 61987-1 has been prepared by subcommittee 65E: Devices and integration in enterprise
systems, of IEC technical committee 65: Industrial-process measurement and control. It is an
International Standard.

This second edition cancels and replaces the first edition published in 2006. This edition
constitutes a technical revision.
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This edition includes the following significant technical changes with respect to the previous
edition:

a) Addition of a subclause “Digital communication” in Clause 5, in order to allow a more
comprehensive description of the properties of such an interface;

b) Alignment of clause headings, as described in the introduction, to correspond with those of
the IEC CDD.

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

Draft Report on voting

65E/1113/FDIS 65E/1136/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 61987 series, published under the general title Industrial-process
measurement and control — Data structures and elements in process equipment catalogues,
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.


https://www.iec.ch/members_experts/refdocs
https://www.iec.ch/publications
https://webstore.iec.ch/?ref=menu
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INTRODUCTION

In recent years, industry has become alert to the fact that a great deal of time and effort is
wasted in the transposition of measuring equipment data from one form to another. The
technical data of an instrument, for example, may exist at the manufacturer’s facility as two
separate data sets for paper and electronic presentation: the end-user requires much the same
data for works standards, engineering data bases or commercial data bases. In most cases,
however, the data cannot be automatically re-used because each application has its own
particular data storage format.

A second problem that belies the re-use of technical data is the content of the product
descriptions themselves. There is little agreement between manufacturers on what information
a technical data sheet should contain, how it should be arranged, or how the results, for example
of particular performance tests, should be presented. When transferring this information into a
data base, an end-user will always find gaps and proprietary interpretations that make the task
more difficult.

This part of IEC 61987 aims to solve these problems by defining a generic structure and its
content for industrial process measuring and control equipment. It builds upon the assumption
that, for a given class of measuring equipment, for example, pressure measuring equipment,
temperature measuring equipment or electromagnetic flow-measuring equipment, a set of non-
proprietary structures and product features can be specified. The resulting documents can not
only be exchanged electronically, but they can also be presented to humans in an easily
understandable form.

This part of IEC 61987 is applicable to electronic catalogues of process measuring equipment.
The structure also contains a great many product features that are common to measuring
equipment with binary output. Similarly, Annex B has been prepared with a view to future
standardisation.

This part of IEC 61987 is not intended as a replacement for existing standards, but rather as a
guiding document for all future standards which are concerned with the specifications of process
measuring equipment. Every revision of an existing standard should take into account the
structures and product features defined in Clause 5 or work towards a harmonisation.

Annex A contains a tabular overview of the classification and catalogue structure of process
measuring equipment. Annex B contains tables with a further sub-classification for specific
measured variables.

Wherever possible, existing terms from international standards have been used to name the
product features within the structures. In accordance with ISO 10241, Clause 3 contains a list
of terms, definitions and sources.

Documents created according to the standard are structured. A possible means of exchanging
structured information free of layout information is given by SGML (Standard Generalised
Mark-Up Language, ISO 8879) or XML (Extensible Mark-Up Language), which is derived from
it.

This part of IEC 61987 could also provide the basis for arranging of properties (data element
types) that conform to IEC 61360 or ISO 13584. This would require that the features, which in
this part of IEC 61987 can be textual units, graphical and tabular representations etc., be broken
down into properties (data element types) conformant to the said standards. For example, a
range would be expressed as a lower range-limit (LRL) and upper range-limit (URL) with unit of
measure; dimensions (L x B x H) as three separate elements, length, breadth and height with
unit of measure; or a derating curve as an appropriate series of data element pairs.
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This part of IEC 61987 conforms to ISO 15926-1 and -2 with respect to the data model and
associated reference data library (ISO 15926-4), for example, as used for the limited
classification structure. At the same time, it is also aligned to STEP: Standard for the Exchange
of Product Model Data. The data model and definitions of ISO 10303-221 use the ISO 15926-4
TS Reference Data Library as "library". The current standard can reproduce the data fields as
per this 1SO 10303-221, including, for example, product structure data, dimensional data,
electrical connection data and product properties such as measuring range or power supply.

Since the publication of Edition 1 (2006) of this document a great deal of work has been done
on the development of the IEC Common Data Dictionary for equipment for industrial-process
automation. This, published as further parts of IEC 61987, covers not only measuring
instruments with a variety of inputs and outputs, but also final control elements, infrastructure
devices and in future process analysers.

For this reason, the title has been adjusted and the scope has been revised to reflect the current
content of the whole IEC 61987 standard series.

During the development of the IEC CCD a number of questions arose regarding the structure
proposed in this document, in particular the assignment of any digital communication interface
to the output. Although this is not strictly incorrect, it was thought that the properties of such an
interface could be better described separately. For this reason, a clause "Digital
communication" has been added to this Edition 2. In addition, the clause "Mechanical
construction" has been renamed "Mechanical and electrical construction" to reflect its true
content.

"Ordering information" is not found as a separate block in the IEC CDD, as it is assumed that
the properties there describe the type and particular instance of an already purchased device.
For an ordering process using IEC CDD properties, the necessary information is retrieved from
the "ldentification" which also includes the ordering information.

"Certificates and approvals" can be found both in the device list of properties
(0112/2///61987#ABC156) and as a device aspect within the "device documents supplied"
(0112/2///61987#ABH517). This is also the location of the information contained in
"Documentation”.

In preparing the current edition of this document all terms and definitions have been checked
and where necessary the references updated. Since the publication of Edition 1 in 2006 a
number of standards have been withdrawn. Where no suitable alternative source has been
found, a note to this effect has been added, but the original term and definition have been left
unchanged.
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