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BRITISH STANDARD

National foreword

This British Standard is the UK implementation of EN IEC 62714-5:2022.
Itis identical to IEC 62714-5:2022.

The UK participation in its preparation was entrusted to Technical
Committee GEL/65/3, Industrial communications: process measurement
and control, including fieldbus.

Alist of organizations represented on this committee can be obtained on
request to its committee manager.

Contractual and legal considerations

This publication has been prepared in good faith, however no
representation, warranty, assurance or undertaking (express or
implied) is or will be made, and no responsibility or liability is or will be
accepted by BSI in relation to the adequacy, accuracy, completeness or
reasonableness of this publication. All and any such responsibility and
liability is expressly disclaimed to the full extent permitted by the law.

This publication is provided as is, and is to be used at the
recipient’s own risk.

The recipient is advised to consider seeking professional guidance with
respect to its use of this publication.

This publication is not intended to constitute a contract. Users are
responsible for its correct application.

This publication has been prepared under a mandate given to the
European Standards Organizations by the European Commission and the
European Free Trade Association. It is intended to support requirements
of the EU legislation detailed in the European Foreword. A European
Annex, usually Annex ZA or ZZ, describes how this publication relates to
that EU legislation.

For the Great Britain market (England, Scotland and Wales), if UK
Government has designated this publication for conformity with UKCA
marking (or similar) legislation, it may contain an additional National
Annex. Where such a National Annex exists, it shows the correlation
between this publication and the relevant UK legislation. If there is no
National Annex of this kind, the relevant Annex ZA or ZZ in the body
of the European text will indicate the relationship to UK regulation
applicable in Great Britain. References to EU legislation may need to be
read in accordance with the UK designation and the applicable UK law.
Further information on designated standards can be found at
www.bsigroup.com/standardsandregulation.

For the Northern Ireland market, UK law will continue to implement
relevant EU law subject to periodic confirmation. Therefore

Annex ZA/ZZ in the European text, and references to EU legislation, are
still valid for this market.

UK Government is responsible for legislation. For information on
legislation and policies relating to that legislation, consult the relevant

pages of www.gov.uk.
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Compliance with a British Standard cannot confer immunity from
legal obligations.

This British Standard was published under the authority of the
Standards Policy and Strategy Committee on 31 May 2022.
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NORME EUROPEENNE
EUROPAISCHE NORM April 2022

ICS 25.040; 25.040.01

English Version

Engineering data exchange format for use in industrial
automation systems engineering - Automation markup language
- Part 5: Communication
(IEC 62714-5:2022)

Format d'échange de données techniques pour une Datenaustauschformat fir Planungsdaten industrieller
utilisation dans l'ingénierie des systémes d'automatisation Automatisierungssysteme - Automation markup language -
industrielle - Automation markup language - Partie 5: Teil 5: Kommunikation
Communication (IEC 62714-5:2022)

(IEC 62714-5:2022)

This European Standard was approved by CENELEC on 2022-04-15. 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 CEN-CENELEC
Management Centre 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 CEN-CENELEC Management Centre has the
same status as the official versions.

CENELEC members are the national electrotechnical committees of Austria, Belgium, Bulgaria, Croatia, Cyprus, the Czech Republic,
Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, the
Netherlands, Norway, Poland, Portugal, Republic of North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland,
Turkey and the United Kingdom.

CENELEC

European Committee for Electrotechnical Standardization
Comité Européen de Normalisation Electrotechnique
Européisches Komitee fiir Elektrotechnische Normung

CEN-CENELEC Management Centre: Rue de la Science 23, B-1040 Brussels

© 2022 CENELEC All rights of exploitation in any form and by any means reserved worldwide for CENELEC Members.
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I |
EN IEC 62714-5:2022 (E)

European foreword

The text of document 65E/844/FDIS, future edition 1 of IEC 62714-5, prepared by SC 65E "Devices
and integration in enterprise systems" of IEC/TC 65 "Industrial-process measurement, control and
automation"” was submitted to the IEC-CENELEC parallel vote and approved by CENELEC as
EN IEC 62714-5:2022.

The following dates are fixed:

+ latest date by which the document has to be implemented at national (dop) 2023-01-15
level by publication of an identical national standard or by endorsement

+ latest date by which the national standards conflicting with the (dow) 2025-04-15
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 IEC 62714-5:2022 was approved by CENELEC as a European
Standard without any modification.
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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
EC 61131-3 - Programmable controllers - Part 3: EN 61131-3 -

Programming languages

IEC 61131-10 2019 Programmable controllers - Part 10: PLC EN IEC 61131-10 2019
open XML exchange format

2016 Representaton of process  control EN 62424 2016
engineering - Requests in P&l diagrams
and data exchange between P&ID tools
and PCE-CAE tools

- Engineering data exchange format for use ~ EN IEC 62714-1 -
in industrial automation systems
engineering -  Automation Markup
Language - Part 1: Architecture and
general requirements

IEC 62714-4 - Engineering data exchange format for use  EN IEC 62714-4 -
in industrial automation systems
engineering -  Automation = markup

language - Part 4: Logic

IEC 81346 series Industrial systems, installations and - series
equipment and industrial products -
Structuring  principles and reference
designations
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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. 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 22 300 terminological entries in English
and French, with equivalent terms in 19 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
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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 apercus des publications. Avec un
abonnement, vous aurez toujours accés a un contenu a jour
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Electropedia - www.electropedia.org

Le premier dictionnaire d'électrotechnologie en ligne au
monde, avec plus de 22 300 articles terminologiques en
anglais et en francais, ainsi que les termes équivalents dans
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ENGINEERING DATA EXCHANGE FORMAT FOR USE
IN INDUSTRIAL AUTOMATION SYSTEMS ENGINEERING -
AUTOMATION MARKUP LANGUAGE -

Part 5: Communication

FOREWORD

1) 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.

2) 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.

3) 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.

4) 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.

5) 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.

6) All users should ensure that they have the latest edition of this publication.

7) 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.

8) 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.

9) 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 62714-5 has been prepared by subcommittee 65E: Devices and integration in enterprise
systems, of IEC technical committee 65: Industrial-process measurement, control and
automation. It is an International Standard.

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

Draft Report on voting

65E/844/FDIS 65E/886/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 of the IEC 62714 series, under the general title Engineering data exchange
format for use in industrial automation systems engineering — Automation markup language,
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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ENGINEERING DATA EXCHANGE FORMAT FOR USE
IN INDUSTRIAL AUTOMATION SYSTEMS ENGINEERING -
AUTOMATION MARKUP LANGUAGE -

Part 5: Communication

1 Scope

Engineering processes of technical systems and their embedded automation systems are
executed with increasing efficiency and quality. Especially since the project duration tends to
increase as the complexity of the engineered system increases. To solve this problem, the
engineering process is more often being executed by exploiting software based engineering
tools exchanging engineering information and artefacts along the engineering process related
tool chain.

Communication systems establish an important part of modern technical systems and,
especially, of automation systems embedded within them. Following the increasing
decentralisation of automation systems and the application of fieldbus and Ethernet technology
connecting automation devices and further interacting entities need to fulfil special
requirements on communication quality, safety and security. Thus, within the engineering
process of modern technical systems, engineering information and artefacts relating to
communication systems also need to be exchanged along the engineering process tool chain.

In each phase of the engineering process of technical systems, communication system related
information can be created which can be consumed in later engineering phases. A typical
application case is the creation of configuration information for communication components of
automation devices including communication addresses and communication package
structuring within controller programming devices during the control programming phase and
its use in a device configuration tool. Another typical application case is the transmission of
communication device configurations to virtual commissioning tools, to documentation tools, or
to diagnosis tools.

At present, the consistent and lossless transfer of communication system engineering
information along the complete engineering chain of technical systems is unsolved. While user
organisations and companies have provided data exchange formats for parts of the relevant
information like FDCML, EDDL, and GSD, the above named application cases cannot be
covered by a data exchange format. Notably the networking related information describing
communication relations and their properties and qualities cannot be modelled by a data
exchange format.

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

EC 61131-3, Programmable controllers — Part 3: Programming languages
IEC 61131-10:2019, Programmable controllers — Part 10: PLC open XML exchange format

IEC 62424:2016, Representation of process control engineering — Requests in P&l diagrams
and data exchange between P&ID tools and PCE-CAE tools Documents
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EC 62714-1, Engineering data exchange format for use in industrial systems engineering —
Automation Markup Language — Part 1: Architecture and general requirements

IEC 62714-4, Engineering data exchange format for use in industrial systems engineering —
Automation markup language - Part 4: Logic

IEC 81346 (all parts), Industrial systems, installations and equipment and industrial products —
Structuring principles and reference designations

3 Terms, definitions, abbreviated terms and acronyms

3.1 Terms and definitions

For the purposes of this document, the terms and definitions given in |EC 62714-1 and the
following apply.

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

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

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

3.1.1
AutomationML/AML
XML based data exchange format for plant engineering data

3.1.2
Automation object
entity in an automated system

Note 1 to entry: An example of an automation object is an automation component, a valve, or a signal.
3.2 Abbreviated terms and acronyms

For the purposes of this document, the following abbreviations apply.

AML Automation Markup Language

CAEX Computer Aided Engineering Exchange as defined in IEC 62424:2016
ECAD Computer aided engineering for electrical engineering
EDDL Electronic Device Description Language

FDCML Field Device Configuration Markup Language

GUID Global Unique Identifier

GSD General Station Description

HMI Human Machine Interface

ID Identifier

MCAD Computer aided engineering for mechanical engineering
OPC Open Platform Communications

PDU Protocol Data Unit

SCADA Supervisory Control And Data Acquisition

UML Unified Modelling Language

UulD Universal Unique Identifier

XML Extensible Markup Language
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4 Use cases and network structures

4.1 General

The modelling of communication systems based on AutomationML targets the modelling of a
large amount of information created, exchanged, and applied within the engineering process of
manufacturing systems. Nevertheless, not all possible communication system related
information will be modelled. Within the following subclause, the use cases for the application
of the communication system modelling as well as the relevant information sets within them are
named.

4.2 Use cases
4.2.1 Engineering activities

Network topology and communication system related information is relevant to various
engineering activities along the engineering chain of production systems. Within the
engineering process of production systems, the communication system can be designed in the
detailed engineering phase exploiting various tools. Thereby, communication system related
information is created which subsequently can be applied within the detailed design of devices
and the device commissioning. Figure 1 represents an example set of engineering activities
relevant within the general engineering process of production systems and the communication
system engineering embedded within.

Simulation
Test/ Virtual

Bus configuration L
commissioning

Commissioning/

Plant planning Device
' configuration

Mechanical - Monitoring,
engineering Maintenance
Electrical planning l

PLC programming Robot programming

Figure 1 — General engineering activities communication
system engineering is embedded within

Within the named engineering activities, engineering tools like (but not limited to) the following
will have a relevant impact:

e plant planning tools,

¢ mechanical engineering tools (MCAD),

e electrical engineering tools (ECAD),

e controller programming tools,

e robot programming tools,

e HMI programming tools,

e OPC system configuration tools, Documents
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e device configuration tools,

e bus configuration tools,

e simulation tools,

e SCADA systems,

e virtual commissioning tools,

e documentation tools,

e communication system security tools,

e communication system management tools,

e communication system diagnosis tools.

These tools will create and/or consume communication system related engineering information
depending on the use case of the engineering chain.

Nevertheless, (among others) there are two main application cases within this engineering
chain, where communication system related information can be exchanged between
engineering tools. These two use cases are the main target of the modelling of communication
systems based on AutomationML.

4.2.2 Lossless transfer of communication device instance information

Within the general engineering process, this use case covers the transition of communication
relevant information for configuration of communication components of sensors and actuators
from controller programming tool and similar tools to sensor and actuator
configuration/programming tools. It contains the transition of information relevant for correct
communication (like addresses and channels) as well as for correct structuring of
communication data packages transmitted within communication (like transmitted data points
of sensors). An overview is shown in Figure 2.

Within the related engineering activities, engineers with the engineering roles of controller
programmer, HMI programmer, electrical design engineer, commissioner communication,
commissioner controller, and robot programmer can be involved. They will execute the following
sequence of engineering and data exchange activities which should be seen as an example
sequence.

Step 1. Design of system instrumentation, definition of used/interconnected devices

Step 2. Export of device information from system instrumentation tool

Step 3. Import of device information to controller programming and device configuration tools
Step 4. Integration of device descriptions (like GSD) in controller programming tool

Step 5. Design of controller programs and configurations within controller programming tool
Step 6. Export of communication device relevant information from controller programming tool
Step 7. Import of communication device relevant information to device configuration tool

Step 8. Use of information for parameterisation of communication component of device
(addresses, etc.) and for structuring of communication packages (send data points)
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