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European foreword

The text of document 65E/762(F)/FDIS, future edition 2 of IEC 62769-5, 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 62769-5:2021.

The following dates are fixed:

» latest date by which the document has to be implemented at national (dop) 2021-12-12
level by publication of an identical national standard or by endorsement

+ latest date by which the national standards conflicting with the (dow) 2024-03-12
document have to be withdrawn

This document supersedes EN 62769-5:2015 and all of its amendments and corrigenda (if any).

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.

Endorsement notice

The text of the International Standard IEC 62769-5:2021 was approved by CENELEC as a European
Standard without any modification.

In the official version, for Bibliography,. the following,notes, have to be added for the standards
indicated:

IEC 62541-7 NOTE Harmonized as EN IEC 62541-7
IEC 62769-1 NOTE Harmonized as EN 62769-1
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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

IEC 61784-1 - Industrial communication networks -EN IEC 61784-1 -
Profiles Part 1: Fieldbus profiles

IEC 61804-3 - Devices and integration in enterpriseEN IEC 61804-3 -

systems 7= 1 Function pbhlocks »(FB) /for
process control and electronic device
description Jlanguage. (EDDL) -, Part 3:
EDDL syntax and semantics

IEC 61804-4 - Devices,.and. . integration- in -, enterpriseEN IEC 61804-4 -
systems - Function , blocks , (FB),-for,
process control and electronic, device
description language (EDDL) - Part 4:
EDD interpretation

IEC 62541-3 - OPC Unified Architecture - Part 3:EN IEC 62541-3 -
Address Space Model

IEC 62541-4 - OPC Unified Architecture - Part 4:EN IEC 62541-4 -
Services

IEC 62541-5 - OPC Unified Architecture - Part 5:EN IEC 62541-5 -
Information Model

IEC 62541-6 - OPC Unified Architecture - Part 6:EN IEC 62541-6 -
Mappings

IEC 62541-8 - OPC Unified Architecture - Part 8: DataEN IEC 62541-8 -
Access

IEC 62541-100 OPC Unified Architecture - Part 100:EN 62541-100 -

Device Interface

IEC 62769-1 - Field Device Integration (FDI) - Part 1:EN IEC 62769-1 -
Overview

IEC 62769-2 - Field Device Integration (FDI) - Part 2:EN IEC 62769-2 -
FDI Client

IEC 62769-4 - Field Device Integration (FDI) - Part 4:EN IEC 62769-4 -

FDI Packages
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IEC 62769-7 - Field Device Integration (FDI) - Part 7:EN IEC 62769-7
Communication Devices



IEC 62769-5

Edition 2.0 2021-02

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

colour
inside

Field device integration! (FDI) ~
Part 5: Information Model

Intégration des appareils de terrain (FDI) —
Partie 5: Modéle d'Information

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE
INTERNATIONALE

ICS 25.040.40; 35.100.05 ISBN 978-2-8322-9313-3

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



-2- IEC 62769-5:2021 © IEC 2021

CONTENTS

FOREWORD ... e 7
INTRODU CTION L. e 9
1 oo ] o1 S PSPt 10
2 NOrMALIVE FEFEIENCES ...t e 11
3  Terms, definitions, abbreviated terms and conventions............cccoiiiiiiiiiiii 11
3.1 Terms and definitioNs. ... ..o 11
3.2 AbDreviated terMS ... 11
3.3 L0701 1V2=T 01 (o] o K- PPN 12
3.4 Conventions for graphical notation ... 12

4 Overview of OPC Unified ArchiteCture ...........cooiviiiiii e 14
4.1 LT 1= - T PPN 14
4.2 Overview Of OPC UA DEVICES ...cuiiiiiiiiiiiee et 14

5 (670] g To1=T o) £ 0T PPN 16
5.1 LCT=Y o L=Y - | PPN 16
5.2 [TV ot 30 (o] o o Lo Yo | VNP 16
5.3 ONIINE/OTIIINE e e 18
54 Catalogue (TYPe DefinitionNS). . oo st eeias et s ey ere et aome e e e e e e e eeaeeaneeaneennes 19
5.5 Communication . . A L L 19
AddressSpace organization cf:cga el masl g mia i e E b 19
Device Model fOr FDI .. .. e 20

7.1 General.......ooooveeeeven o LR 021000000 20
7.2 Online/offline . o 20
7.3 Device health. ... e s 21
7.3.1 DeviceHealth Mapping ..o e 21
7.3.2 DeviceHealth DiagnosStiCs ... ...uiiuiiiiie e 22

7.4 User interface elemMeENntS .......coiiii i 23
7.4.1 GBNEIAl e 23
7.4.2 L0 L D 7= Yot T o) 4 Lo TR I8 1= 24
7.4.3 L0 I e 1¥ o T T 1Y o 1= SRR 24

7.5 Type-specific support information ... 26
7.6 o1 o =P 27
7.6.1 OV BV W .t 27
7.6.2 o34 To ] o TN 177 0 1= P 27
7.6.3 A C I ON S IVICE Ty P ittt 28
7.6.4 AcCtioNSErvice ODJECT ... e 28
7.6.5 INVOKEACHION Method ... e 29
7.6.6 RespondAction Method...... ... 30
7.6.7 ADOItACLION MethOd ... e e eas 31
Network and CONNECHIVILY . ... e 32

L 111§V 10 T o Tod {0 o 1= PP 32

9.1 L@ N =Y o T= 1PN 32
9.2 oY o3 Q7 o o [ PPN 32
9.3 E i 0N e Xt e e s 33
9.3.1 (O XYY V= PP 33

9.3.2 EditConteXt TYPe e 33



IEC 62769-5:2021 © IEC 2021 -3-

9.3.3 EditContext ObjJeCT.. ..o 33
9.3.4 GetEditContext Method ... ... e 34
9.3.5 RegisterNodes Method ... 35
9.3.6 APPIY MEthOd ..o 36
9.3.7 Reset Method .. ..o 37
9.3.8 Discard Method ... 38

9.4 DiIreCt DEVICE ACCESS - oniiiiii ettt e 39
9.4.1 GBNEIAL .. 39
9.4.2 DireCtDEVICEACCESS TY P ettt e e e e 39
9.4.3 DirectDeVviceAcCess ObjJECT. ... 40
9.4.4 INitDirectAccess Method ... 41
9.4.5 EndDirectAccess Method ... ..o 41
9.4.6 Transfer Method ... e 42

O ==Y = U 1= = Vo 1= S 43
O T 7= o =1 = 1 PPN 43
10.2  ScalingFactor Property ... 44
10.3  Min_MaxX_Values Property ..o e e 44

T I T ] 7= (1Y 0o Yo L= PP 45
12 Specialized topology €leMENES ... ..o 46
T3 AUAIING et 5B T h T S« e+ 5 e+ S T I < 0 TS T e et et e e e e e e e e enns 47
L T B € 1=Y o 1= - | PPN 47
13.2 FDI Client-provided cofatext/information ..o L.l e, 47
13.3 LogAuditTrailMessage Method ... 47
14  FDI Server Version ... ol LEN I 0210000001 o 48
15 Mapping FDI Package information tothe FDI Information Model.......0......coots 48
ST TR 7= o 11 = 1 PPN 48
15.2  LOCAliZatioN oo 49
15.2.1 LOCaliZed teXE ... 49
15.2.2 ENgiNEering UNits .. ..o 49
18,8 D BVIC i 49
15.3.1 LT o= = | P 49
15.3.2 Mapping to Attributes to a specific DeviceType Node...........cooieiiiiiiiiiniant. 49
15.3.3 Mapping 10 Properties. . ... 49
15.3.4 Mapping to ParameterSet ... ... 50
15.3.5 Mapping to FUNCtional GroUpPS ........uoiuiiiiiiie e 50
15.3.6 Mapping to DeviceTypelmage . .... ... 50
15.3.7 Mapping to Documentation ... 50
15.3.8 Mapping t0 ProtoCOISUPPOrt... ... 50
15.3.9 Mapping to ImageSet.. ... 51
15.3.10  Mapping to ACHIONSEt. ... 51
15.3.11  Mapping to MethodSet ... ... 51
15,4 MOAUIAE DEVICE ...t 51
1S T T =1 o T PP 51
15.5.1 LT o= = | P 51
15.5.2 Mapping to AttribULES ... 51
15.5.3 Mapping to ParameterSet ... ... 52
15.5.4 Mapping to FunNctional GroUpsS .........oiuiiiiiiiii e 52

15.5.5 Mapping t0 ACtiONS et ... oo 52



-4 - IEC 62769-5:2021 © IEC 2021

15.5.6 Mapping to MethodSet... ..o 52
15.5.7 Instantiation FUIES ... i 52
15,6  ParamM et el e 52
15.6.1 GBNEIAL . 52
15.6.2 Private Parameters .. ... 56
15.6.3 MIN_Value and MAX _ValUe ........oiiiiiiiie e 57
15.6.4 ENgiNEering UNits ... 57
15.6.5 Enumerated Parameters ... ... 57
15.6.6 Bit-enumerated Parameters ... ... 57
15.6.7 Representation of reCords. ... ... 57
15.6.8 Representation of arrays, and lists of Parameters with simple data types ...... 58
15.6.9 Representation of values arrays, and lists of RECORD Parameters............... 59
15.6.10 Representation of COLLECTION and REFERENCE ARRAY ......cccoviiiiniinnnn. 59
15.6.11  SCALING _FACTOR ...ttt e et 60
15.7  FUNCHONAI GlrOUP S . et eae e 60
15.8  AXIS €lements iN UIDS. ... e e e 61
18,0 A ONS Lo e 61

L T L 1 PP 61
15.11 Protocols, Networks and Connection POiNtS .........ccooiiiiiiii e, 61
T8 PO IS e e 62
Annex A (normative) Namespaceland Mappingst..i.. . i L L L 63
Bibliography......ccccovvvvvvvi Lot gnatansamt aumdemmda onm b 64
Figure 1 — FDI architecture diagram alo L LN L 0010000000 10
Figure 2 — OPC UA Graphical Notation for NOdeClasSSes. .. o..iue it 12
Figure 3 — OPC UA Graphical Notation for References ...........ccoooiiiiiiiiiiiiciciee e, 12
Figure 4 — OPC UA Graphical Notation EXample.........ccooiiiiiiiiiii e, 13
Figure 5 — Optimized Type Reference ....... ..o 13
Figure 6 — OPC UA Devices Example: Functional Groups .......ccooiiiiiiiiiiiiiie e 15
Figure 7 — OPC UA Devices example: Configurable components ............ccocceeiiiiiiiiiiiiiniiennns 16
Figure 8 — Example of an automation system ..o, 17
Figure 9 — Example of @ Device tOpOIOgY . ... 18
Figure 10 — Example Device Types representing a catalogue ............ccoooiiiiiiiiiiiiii e, 19
Figure 11 — Online component for access to device data ............cooeeiiiiiiiiiii i, 21
Figure 12 — Hierarchy of user interface TypPeS.....ccouiiuiiiiiiiii e 24
Figure 13 — Integration of Actions within a TopologyElement ..., 27
Figure 14 — ACHION SEIVICE ...t et 29
Figure 15 — EditContext type and inStancCe ............cooouiiiiiiiii e 34
Figure 16 — DireCtD eViCEACCESS Ty P e ittt ettt e e e e e aaenas 39
Figure 17 — DirectDeviceACCEeSS INSLANCE .....ciuiiii e 40
Figure 18 — OPC UA VariableTypes including OPC UA DataAcCCesS.......ccoceuviiiiiiiiiiineinneennnen. 44
Figure 19 — Example: Complex variable representing a RECORD ............cooiiiiiiiiiiinienns 58
Figure 20 — Complex variable representing a VALUE_ARRAY of RECORDS ...........cccevvinnnni. 59

Table 1 — DeviceHealth Mapping . .c.oeieiii e 22



IEC 62769-5:2021 © IEC 2021 -5-

Table 2 — DeviceType definition (excerpt applicable to this clause)..........ccoccoiviiiiiiininin. 22
Table 3 — DeviceType definition with DeviceHealth and DeviceHealthDiagnostics................. 23
Table 4 — UlDescriptionType Definition ... 24
Table 5 — UIPIugInType Definition .. ... e 25
Table 6 — ActionType Definition ... e 28
Table 7 — ActionServiceType Definition ... .. ..o 28
Table 8 — InvokeAction Method Arguments . ... ..o 30
Table 9 — InvokeAction Method AddressSpace Definition.............coooiiiiiiiiiii e, 30
Table 10 — RespondAction Method Arguments ..o 31
Table 11 — RespondAction Method AddressSpace Definition ..., 31
Table 12 — AbortAction Method Arguments . ... ..o 31
Table 13 — AbortAction Method AddressSpace Definition.............coooiiiiiiiiiie, 32
Table 14 — EditContextType Definition ........cooiiiiii e 33
Table 15 — GetEditContext Method Arguments..........ooiiiiiiiiiii e 34
Table 16 — GetEditContext Method AddressSpace Definition ..............co . 35
Table 17 — RegisterNodes Method Arguments ... 35
Table 18 — RegisterNodes Method AddressSpace Definition...............coooiiiiiiiiinne, 35
Table 19 — RegistrationParameters, DataType, StruCtUIe . . . s g e e eeeneeeeeeaeeaeeeenen 36
Table 20 — RegisterNodesResult DataType Structure..... ... e, 36
Table 21 — Apply Method Arguments . L al L L 37
Table 22 — Apply Method AddressSpace Definition ..........ccccooiiiiiiii e 37
Table 23 — ApplyResult DataType S rUCTUTE ..o e om snee e pmp s me e am s e eneeneenaeeeeneeneenees 37
Table 24 — Reset Method Arguments/cehen2/sisteenieioe 62760 5202k ettt 38
Table 25 — Reset Method AddressSpace Definition ..o 38
Table 26 — Discard Method ArgumeNnts ... 38
Table 27 — Discard Method AddressSpace Definition ..., 39
Table 28 — DirectDeviceAccessType Definition ... 40
Table 29 — DirectDeviceAccess Instance Definition ..o, 41
Table 30 — InitDirectAccess Method Arguments ........coooieiiiiiii i 41
Table 31 — InitDirectAccess Method AddressSpace Definition ..., 41
Table 32 — EndDirectAccess Method Arguments ..o 42
Table 33 — EndDirectAccess Method AddressSpace Definition............ccooiiiiiiiiiiiineen, 42
Table 34 — Transfer Method Arguments ... 42
Table 35 — Transfer Method AddressSpace Definition ..., 43
Table 36 — ScalingFactor Property Definition ..........ccoooiiii i 44
Table 37 — Min_Max_Values Property Definition ...........cooiiiiiiiii e 45
Table 38 — Variant_Range DataType Structure ... 45
Table 39 — Variant_Range Definition....... ... 45
Table 40 — Good operation level result COAES ..o 46
Table 41 — Uncertain operation level result codes ... 46
Table 42 — Bad operation level result CoOdesS........oiiniiiiii i 46
Table 43 — LogAuditTrailMessage Method Arguments ...........ccoooiiiiiiiiiiii e 48

Table 44 — LogAuditTrailMessage Method AddressSpace Definition ............cccoooiiiiiinn. 48



-6 - IEC 62769-5:2021 © IEC 2021

Table 45 — FDIServerVersion Property Definition ..o 48
Table 46 — DeviceType Property Mapping .....oooo i 50
Table 47 — Setting OPC UA Variable Attributes from EDDL variable attributes...................... 53
Table 48 — Correspondence between EDDL and OPC UA standard data types ..................... 54
Table 49 — FDI Server Facet Definition ... ... 62

Table 50 — FDI Client Facet Definition



IEC 62769-5:2021 © IEC 2021 -7-

INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIELD DEVICE INTEGRATION (FDI) -
Part 5: Information Model

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 unifofmity, 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 “‘conforimity-‘Independent ‘certification’bodies provide conformity
assessment services and, in some‘aréas;caccessstoolEC:-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.

International Standard |IEC 62769-5 has been prepared by subcommittee 65E: Devices and
integration in enterprise systems, of IEC technical committee 65: Industrial-process
measurement, control and automation.

This second edition cancels and replaces the first edition published in 2015. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) support for generic protocol extension for faster adoption of other technologies;

b) support of new protocols;

c) generic protocol extension to allow adoption of other communication protocols;

d) based on generic protocol extension: Modbus RTU.
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The text of this International Standard is based on the following documents:

FDIS Report on voting
65E/762/FDIS 65E/772/RVD

Full information on the voting for the approval of this International Standard can be found in
the report on voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts in the IEC 62769 series, published under the general title Field Device
Integration (FDI), can be found on the IEC website.

This standard contains attached files in the form of XML schema. These files are intended to
be used as a complement and do not form an integral part of the standard.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://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 €dition, or

e amended.

IMPORTANT - The''colour inside' logo on the cover page of this publication 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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INTRODUCTION

The |IEC 62769 series has the general title Field Device Integration (FDI) and the following
parts:

— Part 1: Overview

— Part 2: FDI Client

— Part 3: FDI Server

— Part 4: FDI Packages

— Part 5: FDI Information Model

— Part 6: FDI Technology Mapping

— Part 7: FDI Communication Devices

— Part 100: Profiles — Generic Protocol Extensions

— Part 101-1: Profiles — Foundation Fieldbus H1

— Part 101-2: Profiles — Foundation Fieldbus HSE

— Part 103-1: Profiles — PROFIBUS

— Part 103-4: Profiles — PROFINET

— Part 109-1: Profiles — HART and WirelessHART

— Part 115-2: Profiles — Protocol-specific Definitions for Modbus RTU
— Part 150-1: Profiles = ISA 100.11a
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