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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document have to be withdrawn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.

SS-EN IEC 62714-5, utg 1:2022 SEK Svensk Elstandard



Annex ZA
(normative)

EN IEC 62714-5:2022 (E)

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 maodifications, 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
IEC 61131-3 -

IEC 61131-10 2019

IEC 62424 2016
IEC 62714-1 -
IEC 62714-4 -
IEC 81346 series

SEK Svensk Elstandard

Title

Programmable  controllers - Part 3:
Programming languages

Programmable controllers - Part 10: PLC
open XML exchange format

Representation  of  process  control
engineering - Requests in P&l diagrams
and data exchange between P&ID tools
and PCE-CAE tools

Engineering data exchange format for use
in industrial automation systems
engineering -  Automation  Markup
Language - Part 1. Architecture and
general requirements

Engineering data exchange format for use
in industrial automation systems
engineering -  Automation  markup
language - Part 4: Logic

Industrial  systems, installations and
equipment and industrial products -
Structuring principles and reference
designations

EN/HD Year
EN 61131-3 -

EN IEC 61131-10 2019

EN 62424 2016

EN IEC 62714-1 -

EN IEC 62714-4 -

- series

SS-EN IEC 62714-5, utg 1:2022


http://www.cenelec.eu/

IEC 62/714-5

Edition 1.0 2022-03

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

colour
inside

Engineering data exchange format for use in industrial automation systems
engineering — Automation markup language —
Part 5: Communication

Format d’échange de données techniques pour une utilisation dans I'ingénierie
des systémes d'automatisation industrielle — Automation markup language —
Partie 5: Communication

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE
INTERNATIONALE

ICS 25.040; 25.040.01 ISBN 978-2-8322-1085-7

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

SEK Svensk Elstandard SS-EN IEC 62714-5, utg 1:2022



-2 - IEC 62714-5:2022 © IEC 2022

CONTENTS

L@ T T 1 5 6
s oo ] o [ PP TPUPPPPTPN 8
2 NOIMALIVE FEIEIENCES ..t ea e 8
3  Terms, definitions, abbreviated terms and acronyms .........c.ooooiiiiiiiiiii e 9
3.1 Terms and defiNitiONS .. ... 9
3.2 Abbreviated terms and ACIrONYIMS .. ... it eaees 9

4 Use cases and NEtWOTIK STIUCTUIES .....uuiiuiiie et e s 10
4.1 LT 1= - 1 D PPN 10
4.2 (U] o= LT PP TP PTPPPPRN 10
4.2.1 ENQINEEring @CtiVItiES. ... e 10
4.2.2 Lossless transfer of communication device instance information.................... 11
4.2.3 Lossless transfer of communication system information................coocoeeieennen. 14

4.3 Delimitation of Modelling FanQe ... ... 16
4.3.1 Scope of the Modelling FaANGE .....oiiiiii e 16
4.3.2 Interaction structures and life CYCleS ... 16
4.3.3 NEtWOTK OB ECES e it e 17
4.3.4 NEtWOIrK tOPOIOGIES . et 18
4.3.5 CommUNICAtION CONTENT .....u et ea e eas 23

4.4 Derived modelling reqUIrEMENTS ... e e e 23

5 ]I 4o To [ PP 24
5.1 L@ V=T VT PR 24
5.2 [IoTo [ Tof= 1 o] o Lo] [o]o |V PPN 24
5.2.1 AIm Of 10GICaAl LOPOIOGY .evnieiii e 24
5.2.2 1teM 10GICAITOPOIOGY .. e 25
5.2.3 1tem 10QICAICONNECHION L.ivuiei e 25
5.2.4 Item 10gICalENAPOINT .. ... 25

5.3 P Y SICAl tOPOI0GY - eniniiiiie e 26
5.3.1 Aim of physical tOPOIOGY .vuivii e 26
5.3.2 Item PhYSICAITOPOIOGY .uieieii e 26
5.3.3 Item phySiCalCONNECTION .. ... e 26
5.3.4 Item phySiCalENAPOINT .. ... 27

5.4 [T T o = PN 27
5.4.1 GBNEIAL i 27
5.4.2 1teM PRYSICAIDEVICE ... it 27
5.4.3 1temM INFOrMALION ..o e 28
5.4.4 Item physicalDevicelnformation ... 29
5.4.5 Item logicalDevicelnformation .........covviiiii i 29
5.4.6 1tEM 10GICAIDEVICE ...t 29
5.4.7 Item NetWOrKDataliSt.....c..iu e 29
5.4.8 [tem NEetWOrKDataltem. ... 29
5.4.9 Item 10gIiCalENAPOINTLIST ...eee e 29
5.4.10 Item phySiCalENAPOINTLIST ... ... e 29
5.4.11 Item physicalChannelLliSt..... ..o 29
5.4.12 Item physicalChannel ..o 30
5.4.13 [1EM dEVICERESOUICE ..uiiiiiie ittt et e s 30
5.4.14 1temM VariablELiST .. .. 30
5.4.15 [EEM VArIADIE . ... 30

SEK Svensk Elstandard SS-EN IEC 62714-5, utg 1:2022



IEC 62714-5:2022 © IEC 2022 -3-

5.4.16 L1 0= T 0T 0T U S 31
5.4.17 (=T 00 T o Lo LU PP 31
5.4.18 1tE€M PrOtOCOIDALA ....ceiieiee e e 32
5.4.19 IEEM PAYIOAU ... e 32
5.4.20 Item processDataltemMLiSt ... ... 32
5.4.21 ltem parameterItemMLiSt. ... 32
5.4.22 1TeM AAtAItEM ..o e 32
5.4.23 Item ProCesSSDAtaItEM ... .. e 32
5.4.24 Item ProcesSSDAatalNDUL.. ... 33
5.4.25 Item pProcesSDataOULPUL ......cuie e e 33
5.4.26 [teM PArAMETEIITEM oo e 33
6 Representation within AUtOMatioNML ... 33
6.1 L@ V7= VY=Y Ao 0 0= o 11 o 33
6.1.1 INtroduction Of MAaPPING ...oenie e 33
6.1.2 General MapPiNg FUIES. ... e e e e e 33
6.1.3 2 F- TS o] PP 34
6.1.4 Modelling Of relatioNS.....cuie e 35
6.1.5 APPHCALION PIrOCESS . oniiiiiiiie e e e e e 36
6.2 Basic communication role class lbrary ... 38
6.2.1 GBNEIAL it 38
6.2.2 RoleClass PhySIiCalIDEVICE ......cuuiiiiiiie e 39
6.2.3 RoleClass PhysicalENdpointlist..........coouiiiiiiiiiii e 40
6.2.4 RoleClass PhysicalCoONNECHiON ...... ..o 40
6.2.5 RoleClass PhySiCalNEIWOIK ... e 40
6.2.6 ROIECIASS LOGICAIDEVICE ..vuiiieiicii i e e e 41
6.2.7 RoleClass LogicalENAPOINtlST.......ccuiuiiiiie e 41
6.2.8 RoleClass LogicalCONNECLION .. ....iiuiiiiiiiee e e 41
6.2.9 RoleClass LOQICAINEIWOIK ......c.uieiii e 41
6.3 Basic communication interface class library .........ccoooviiiiiiiiiiiii e 42
6.3.1 GBNEIAL i 42
6.3.2 InterfaceClass PhysicalENAPOINt ..o 42
6.3.3 InterfaceClass LOgiCalENAPOINT .......oouiiiiii e 42
6.4 Steps to model technology specific libraries ...... ..o 43
6.4.1 GBNEIAL it 43
6.4.2 Step 1: Development of technology specific role classes ........cccocevvviiinennnns 43
6.4.3 Step 2: Development of technology specific interface classes............c..o.c..... 44
6.4.4 Step 3: Development of system unit class libraries ..........coccoeviiiiiiiiniincneenns 44
6.4.5 Step 4: Modelling the NetWOrK ... 45
6.4.6 Step 5: Modelling the CONNECLIONS .....iviiiii e 46
6.5 PDU MOAEIING .. et e e e 46
6.5.1 (CTC] 1=T o= | PPN 46
6.5.2 RoleClass CommunicatioNPacCKage........ovuuiiiieiiiieier e 47
6.5.3 InterfaceClass DatagrammODJECt .......oouiiiiii e 48
6.5.4 Steps to model technology specific libraries........ccccovvviiiiii i 49
6.6 References to attribDULeS . ... e 51
6.7 L0 ET= Vo T I 0 0 0= - Vo L1 - U 53
27T Lo o = Y o /2 55

SS-EN IEC 62714-5, utg 1:2022 SEK Svensk Elstandard



-4 - IEC 62714-5:2022 © IEC 2022

Figure 1 — General engineering activities communication system engineering is

embedded WIthin ... 10
Figure 2 — Information flow of the USE CaSE .......couiiiiiii e, 12
Figure 3 — Alternative information flow of the use case ..o, 13
Figure 4 — Information flow Of the USE CaSE .......ceuiiniiiii e 15
Figure 5 — Example of a logical level view on communication systems..........cccccevvvvveinennnnnn. 17
Figure 6 — Example of a physical level view on communication Systems ............c.cooeoviiieennenn. 18
Figure 7 — Combined views on communication SYStEMS .......c.ieuiiiiiiiiiiiee e 18
Figure 8 — Star topology EXamMPIE. . ... i 19
Figure 9 — RiNG tOPO0l0gY EXamIPIE .. e i 19
Figure 10 — Line topology eXample ... 20
Figure 11 — Simple network with direCt Wiring .......ccoouiiiiiii e 20
Figure 12 — Network with active infrastrUCtUre.........covvuiiiii e 21
Figure 13 — Networks connected DY gateWaysS. ... ..o 21
Figure 14 — Hierarchical structured NetWOrKS ... ..o 22
Figure 15 — Network covering multiple applicationsS..........coouviiiiiiiiii e 22
Figure 16 — General modelling strategy for PDUS.......cc.iiiiiiiiii e 23
Figure 17 — Structure of communication NetWOrkK ..., 24
Figure 18 — View on [0gical tOPOI0QY . .. cuuieniiiei e 25
Figure 19 — View on physSiCal tOPOI0QY . .ovuivniiei e e 26
Figure 20 — Part 1 of the device MOdel........coiiiii e 28
Figure 21 — Part 2 of the device MOdel..... ... 31
Figure 22 — Communication role class library and communication interface class

1] o] = 1oV 35
Figure 23 — Derived role class libraries and interface class libraries for a special

L= Y 1 1] 01 = 35
Figure 24 — SystemUnitClassLib examples for communication system modelling .................. 37
Figure 25 — Final network model example ... 38
Figure 26 — Basic communication role class library ... 39
Figure 27 — CommunicationROIECIAaSSLID ....cuuiieie i 39
Figure 28 — XML text of the communication role class library ..........ccoooviiiiiiiiii e, 39
Figure 29 — Basic communication interface class library ... 42
Figure 30 — CommunicationinterfaceClassLib ........ccocovviiiii i 42
Figure 31 — XML text of the communication interface class library ...........c.ccociiiiiiinnen, 42
Figure 32 — Derivation of a technology specific role class library out of the base role

(o] P T 11 o] = U VPP TPRPR 43
Figure 33 — Derivation of a technology specific role class library out of the base role

(o P T 11 o] = U VPP 44
Figure 34 — Technology specific <SystemUnitClassLib>S .......ccccooiiiiiiiiiiiiii e, 45
Figure 35 — Technology specific communication NetWOrK ..........ccooviiiiiiiiiiii e, 46
Figure 36 — Extended communication role class library ... 47
Figure 37 — Extended CommunicationRoIeClasSLIb .......c.oouiiiiiiii e 47
Figure 38 — XML text of the extended communication role class library............ccocovvvinennn. 47
Figure 39 — Extended communication interface class library ..........coccoviiiiiiiiiiiicinin e, 48
Figure 40 — Extended CommunicationinterfaceClassLib ..., 48

SEK Svensk Elstandard SS-EN IEC 62714-5, utg 1:2022



IEC 62714-5:2022 © IEC 2022 -5-

Figure 41 — XML text of the extended communication role class library.............ccccovvviiennn. 48
Figure 42 — Derivation of a technology specific role class library out of the extended

FOIE ClaSS lrarY .o e 49
Figure 43 — Derivation of a technology specific interface class library out of the

extended interface Class lBrary ... 50
Figure 44 — Technology specific extended <SystemUnitClassLib>S............ccoceviiiiiiininenn, 50
Figure 45 — Technology specific communication network with communication package

L0 Yo 1= £ PP 51
Figure 46 - Field SourceDocumentinformation according to communication related

1] o] = L L= PP 54
Table 1 — MapPPINg FUIES ...ttt e e e ea e eaa e 34
Table 2 — Modelling of relations in AUtOMAatioNML ..o 36
Table 3 — R0OIECIaSS PhySICAIDEVICE ...iuuiiii e e e e e e 40
Table 4 — RoleClass PhysicalENdpOintlist .......cooiiiiiii e 40
Table 5 — RoleClass PhysSicalCONNECHION ... ..o e 40
Table 6 — RoleClass PhySiCAINEWOIK ...... ... e 40
Table 7 — ROIECIASS LOGICAIDEVICE . ouuiiiiiii e e e e e e 41
Table 8 — RoleClass LogicalENAPOINtlSt .........ooniiiiiie e 41
Table 9 — RoleClass LogiCalCONNECTION ... .. ceuii e 41
Table 10 — RoleClass LOGICAINEIWOIK ...... ... 41
Table 11 — InterfaceClass PhysSiCalENAPOINT .........ooiiiiiii e 42
Table 12 — InterfaceClass LogiCalENAPOINt ........ccouiiiiii e 43
Table 13 — RoleClass CommunicationPackage ... 48
Table 14 — InterfaceClass DatagrammODJECT .........cuiiiiiiiii e 49
Table 15 — Communication related attribULES ...........oiiiiiiiii e 52

SS-EN IEC 62714-5, utg 1:2022 SEK Svensk Elstandard



1)

2)

3)

4)

5)

6)

7

8)

9)

-6 - IEC 62714-5:2022 © IEC 2022

INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Part 5: Communication

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.

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.

SEK Svensk Elstandard SS-EN IEC 62714-5, utg 1:2022
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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.

IEC 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
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IEC 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
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