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European foreword

The text of document 65C/1203/FDIS, future edition 2 of IEC 61158-5-26, prepared by SC 65C
"Industrial networks" 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 61158-5-
26:2023.

The following dates are fixed:

+ latest date by which the document has to be implemented at national (dop) 2024-01-20
level by publication of an identical national standard or by endorsement

+ latest date by which the national standards conflicting with the (dow) 2026-04-20
document have to be withdrawn

This document supersedes EN IEC 61158-5-26:2019 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.

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 61158-5-26:2023 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 standard indicated:

IEC 61784-1 (series) NOTE Approved as EN |IEC 61784-1 (series)’
IEC 61784-2 (series) NOTE Approved as EN |IEC 61784-2 (series)?

" To be published. Stage at time of publication : FprEN 61784-1-X:2023.
2 To be published. Stage at time of publication : FprEN 61784-2-X:2023.
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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.cencenelec.eu.
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Programming languages

Industrial communication networks - EN 61158-1 2023
Fieldbus specifications - Part 1: Overview

and guidance for the IEC 61158 and IEC

61784 series

Industrial communication networks - EN IEC 61158-6-26 —3
Fieldbus specifications - Part 6-26:

Application layer protocol specification -

Type 26 elements

Industrial networks - Profiles - Part 2-21: - -
Additional real-time fieldbus profiles based
on ISO/IEC/IEEE 8802-3 - CPF 21

Information technology; ISO 7-bit coded - -
character set for information interchange

Information technology - Open Systems - -
Interconnection - Basic reference model:
The basic model

Standard for Ethernet - -

Information technology - Open Systems - -
Interconnection - Presentation service
definition

Information technology - Abstract Syntax - -
Notation One (ASN.1) - Part 1:
Specification of basic notation

Information technology - Open Systems - -
Interconnection - Application layer
structure

3 To be published. Stage at time of publication: FprEN IEC 61158-6-26:2023.


https://www.cencenelec.eu/
https://standards.iteh.ai/catalog/standards/sist/ddd7438a-28b3-4b91-afb3-7930fa4c6697/sist-en-iec-61158-5-26-2023

EN IEC 61158-5-26:2023 (E)

ISO/IEC 10731

IEC 60559

IETF RFC 768
IETF RFC 791
IETF RFC 792
IETF RFC 793
IETF RFC 796
IETF RFC 826

IETF RFC 894

IETF RFC 919
IETF RFC 922

IETF RFC 950

1980
1981
1981
1981
2081
1982

1984

1984
1984

1985

Information technology - Open Systems -
Interconnection - Basic Reference Model -
Conventions for the definition of OSI
services

Floating-Point arithmetic HD 592 $1
User Datagram Protocol -
Internet Protocol -
Internet Control Message Protocol -
Transmission Control Protocol -

Address mappings -

An Ethernet Address Resolution Protocol:
Or Converting Network Protocol Addresses
to 48.bit Ethernet Address for
Transmission on Ethernet Hardware

Standard for the Transmission of IP -
Datagrams over Ethernet

Broadcasting Internet Datagrams -

Broadcasting Internet datagrams in the -
presence of subnets

Internet Standard Subnetting Procedure -


https://standards.iteh.ai/catalog/standards/sist/ddd7438a-28b3-4b91-afb3-7930fa4c6697/sist-en-iec-61158-5-26-2023

IEC 61158-5-26

Edition 2.0 2023-03

INTERNATIONAL
STANDARD

Industrial communication networks — Fieldbus specifications —
Part 5-26: Application layer service definition — Type 26 elements

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

ICS 25.040.40; 35.100.70; 35.110 ISBN 978-2-8322-6581-9

Warning! Make sure that you obtained this publication from an authorized distributor.

® Registered trademark of the International Electrotechnical Commission


https://standards.iteh.ai/catalog/standards/sist/ddd7438a-28b3-4b91-afb3-7930fa4c6697/sist-en-iec-61158-5-26-2023

-2- IEC 61158-5-26:2023 © |IEC 2023

CONTENTS

O T T 1 I PP 5
LN I 2 1 1 L O 1 PN 7
1 1T o 1= S 8
1.1 LY 7= = Y 8
1.2 SPE I ICAtIONS . 9
1.3 1070101 {0] o 14 =g Lo - PSP 9

2 NOrMative referENCES .. o 9
3  Terms, definitions, symbols, abbreviated terms and conventions ................................ 11
3.1 Terms and definitions from other ISO/IEC standards...........cccoooiviiiiiiiiiiiinnenn. 11
3.1.1 Terms and definitions from ISO/IEC 7498-1 ... .o 11
3.1.2 Terms and definitions from ISO/IEC 8822 ..o, 11
3.1.3 Terms and definitions from ISO/IEC 9545 ..., 11
3.1.4 Terms and definitions from ISO/IEC 8824-1 ... ... i, 12

3.2 Fieldbus application layer Type 26-specific definitions ...............cooeviiiiiiinnnn. 12
3.3 Abbreviated terms and SYmbOIS ... 18
3.4 L0701 0V 7-Y o) 1o o 1< P 20
3.4.1 L N V= 20
3.4.2 General CoONVENTIONS ... . e e 20
3.4.3 Conventions for class definitions ... 21
3.4.4 Conventions for service definitions ... 22

(O 0T [o1=T o) £ PP 23

5 Data tY P A E .. e 23
5.1 L@ AT T 1 S 23
5.2 Formal definition of data type objects. ..o 24
5.2.1 Data type class definitions ....... ..o 24
5.2.2 A DU S - e 25

5.3 FAL defined data tyPeS ..oviiiiiiiiei et e 26
5.3.1 Fixed 1€ngth tyPes ..o 26
5.3.2 ] (g Ve I 7 == PP 32

54 Data type ASE service specification ... 33

6 Communication model specification ....... ... 33
6.1 LT =Y o =T ¥ S 33
6.2 Protocol stack for Type 26 fieldbus .........o.oiiiiiiiiii e 33
6.3 Overview of Type 26 communication model ..........cocoiiiiiiiiiiiiii e 34
6.4 Cyclic data communication service with Common-memory ...........cc.ocoovviiiiiniineenn. 35
6.4.1 L 7= YT PR 35
6.4.2 Common—-memory: allocation to each node..............coooi 36
6.4.3 Data sharing among nodes withthe CM..........cccoiiiiiiiiiii e, 37
6.4.4 CM data fY P e 39

6.5 S ] = USSP 39
6.5.1 Overview Of TYPE 26 ASES ..o 39
6.5.2 Type 26 specific conventions for FAL service common parameters................ 40
6.5.3 Cyclic-data ASE ... ..o 41
6.5.4 Message data ASE ... 47
6.5.5 Load measurement ASE .. ..o 77

6.5.6 Network management ASE ... 83


https://standards.iteh.ai/catalog/standards/sist/ddd7438a-28b3-4b91-afb3-7930fa4c6697/sist-en-iec-61158-5-26-2023

IEC 61158-5-26:2023 © |IEC 2023 -3-

6.5.7 General purpose command server ASE ... 97

6.5.8 AR A SE .o 100

6.5.9 FAL ASE SUMMAIY ..ttt et e e et e e en e 113
(710 1o = Yo 4 V28 S 116
Figure 1 — Protocol stack for Type 26 fieldbus ..o 34
Figure 2 — Unconfirmed Push-Publisher/Subscriber type interaction...............cc.oooiiiis 35
Figure 3 — Unconfirmed/Confirmed Client/Server type interaction................cocooiiiiiiinnn. 35
Figure 4 — Common memory allocation ............ooiiiiiii e 37
Figure 5 — Data sharing with the CM ... 38
Figure 6 — Node #01 for recepltion ONlY ... 38
Figure 7 — Node #01 without the CM ... ... 39
Figure 8 — Data sharing among nodes with and without CM3 ..., 39
Figure 9 — The structure of ASES for Type 26 FAL ..o 40
Figure 10 — Virtual-address-space for Byte bloCK .........oooiiiiiii 52
Figure 11 — Virtual-address-space for Word bloCK ...........coouiiiiiiiiiii e, 54
Figure 12 — AR ASE internal architecture .........c.coooiiiiiii e 101
Figure 13 — Structure of IP address ... 111
Table 1 — Write ServiCe Parameters. . ... e e e 44
Table 2 — Send-CM SEerviCe parameters ......cc.iiiiiiiiiii e e 45
Table 3 — Read service parameters. ... .o 45
Table 4 — Update memory service parameters ... ... 46
Table 5 — Get- buffer service parameters ........c.oooiiiiiii e 47
Table 6 — Byte block read service parameters..... ..o 52
Table 7 — Byte block write service parameters ..........coooiiiiiiiii 53
Table 8 — Word block read service parameters ... 54
Table 9 — Word block write service parameters ........c..oviiiiiiiii e 55
Table 10 — Network parameter read service parameters .........ccooiiiiiiiiiiiii e 56
Table 11 — Extended network parameter read service parameters ............cocooviiiiiiiininennn. 57
Table 12 — Network parameter write service parameters ..o, 58
Table 13 — Extended network parameter write service parameters............ccooveiiiiiiiiiiiinennes. 59
Table 14 — Stop command service parameters ... ... 60
Table 15 — Operation command service parameters. ... .. ..o 60
Table 16 — profile read service parameters ..........ooouiiiiiiii i 61
Table 17 — Transparent message service parameters ........cooviiiiiiiiiii e 63
Table 18 — Log data read service parameters ... ..o 64
Table 19 — Log data itemMS. ..o e 64
Table 20 — Log data clear service parameters........co.ooiiiiiiii e 69
Table 21 — Message return service parameters........cooviiiiiii e 70
Table 22 — Vendor specific message service parameters ..........ooooviiiiiiiiiiiiiniin e 71
Table 23 — Set remote node configuration parameter service parameters ................c.coooe. 72

Table 24 — Data elements and Node configuration parameters...............ccocoeeiiiiiiiiiiieceeene. 72


https://standards.iteh.ai/catalog/standards/sist/ddd7438a-28b3-4b91-afb3-7930fa4c6697/sist-en-iec-61158-5-26-2023

-4 - IEC 61158-5-26:2023 © |IEC 2023

Table 25 — Service parameters of Read remote participating node management

INFOrMaAtioN PArAMEIEr SEIVICE .. ..o e e 73
Table 26 — Participating node management information parameters...................ccol. 74
Table 27 — Read remote node management information parameter service parameters ........ 75
Table 28 — Node management information parameters .............coooiiiiiiiiii i, 76
Table 29 — Read remote node setting information parameter service parameters.................. 77
Table 30 — Node setting information parameters ... 77
Table 31 — Start TK-holding-time measurement service parameters.............coccooiiiiiiinn. 79
Table 32 — Terminate TK-holding-time measurement service parameters.................cocceenene. 80
Table 33 — Token-holding-time measurement result.............ccooiiii i 81
Table 34 — Start GP_Comm sender log service parameters ..........cooovveiiiiiiiiniiineineee e, 82
Table 35 — Terminate GP_Comm sender log service parameters ...........cccceeevviieiiiniiineineennnn. 82
Table 36 — GP_Comm sender log measurement result..............cooiiiiiiiiiiiiiicici e 83
Table 37 — Service parameters for Set configuration parameter..............ccoooiiiiinn. 87
Table 38 — Configuration parameters ... ... ... 87
Table 39 — Read node management information parameter service parameters.................... 88
Table 40 — Node management information parameters .............ccooiiiiiiiiii i, 88
Table 41 — Service parameters for Read participating node mgt. information parameter ....... 89
Table 42 — Participating node management information parameters...................ccil. 90
Table 43 — Service parameters for Read network management information parameter.......... 90
Table 44 — Network management information parameters............coccooiiiiiiiiii i, 91
Table 45 — Service parameters for Read message sequence number management

1o o 4 =1 o o TP 91
Table 46 — Read message sequence number management information parameters.............. 92
Table 47 — Read node status service parameters..........cooviiiiiiiiii e 92
Table 48 — Read node status parameters........o.oo i 93
Table 49 — Upper layer operating condition matrix ......... ..o 93
Table 50 — Reset node service parameters .. ... 94
Table 51 — Set network address Service parameters .........coo.oviiiiiiiiieie e 94
Table 52 — Register Service parameters ..o 95
Table 53 — Event service parameters ... ... 95
Table 54 — Activate/Deactivate measurement service parameters.............ccoooiiiiiiiiiiinin. 96
Table 55 — Get log data service parameters.........cooiiiiiiii i 97
Table 56 — Send command SEerviCe Parameters ........cc.viuiiiiiiieii e 100
Table 57 — CT send service parameters .. ... 104
Table 58 — MT send service parameters ... 106
Table 59 — CS send ServiCe parameters.......c..iiuiiiiiieie e e 107
Table 60 — Notify state change service parameters..........ccooeiiiiiiiiiiiicici e, 108
Table 61 — Control measurement service parameters...... ..o 109
Table 62 — DLSAP @SSIgNMENTS . .cuuii i e e 110
Table 63 — DLS Primitives and parameters ........ccccoiuiiiiiiiiiiiie e 112
Table 64 — Lower layer T-profile and the required standards...............ccooooeiiiiiiiiin e, 113

Table 65 — Summary of FAL ASES ... e 113


https://standards.iteh.ai/catalog/standards/sist/ddd7438a-28b3-4b91-afb3-7930fa4c6697/sist-en-iec-61158-5-26-2023

IEC 61158-5-26:2023 © |IEC 2023 -5-

INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 5-26: Application layer service definition —
Type 26 elements

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.

Attention is drawn to the fact that the use of the associated protocol type is restricted by its
intellectual-property-right holders. In all cases, the commitment to limited release of intellectual-
property-rights made by the holders of those rights permits a layer protocol type to be used with
other layer protocols of the same type, or in other type combinations explicitly
authorized by its intellectual-property-right holders.

NOTE Combinations of protocol types are specified in the IEC 61784-1 series and the IEC 61784-2 series.

IEC 61158-5-26 has been prepared by subcommittee 65C: Industrial networks, of IEC technical
committee 65: Industrial-process measurement, control and automation. It is an International
Standard.

This second edition cancels and replaces the first edition published in 2019. 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) expand Common-memory-area as a new Common-memory-area-3 (CM3);
b) add new services with expansion of Common-memory-area:
— Extended-cyclic-data transfer service;
— Extended-participation-request service;
— Extended-network-parameter-read service;

— Extended-network-parameter-write service.

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

Draft Report on voting

65C/1203/FDIS 65C/1244/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 of the IEC 61158 series, published under the general title Industrial
communication networks — Fieldbus specifications, can be found on the IEC web site.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC web site 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.
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INTRODUCTION

This document is one of a series produced to facilitate the interconnection of automation system
components. It is related to other standards in the set as defined by the "three-layer" fieldbus
reference model described in IEC 61158-1.

The application service is provided by the application protocol making use of the services
available from the data-link or other immediately lower layer. This document defines the
application service characteristics that fieldbus applications and/or system management can
exploit.

Throughout the set of fieldbus standards, the term "service" refers to the abstract capability
provided by one layer of the OSI Basic Reference Model to the layer immediately above. Thus,
the application layer service defined in this document is a conceptual architectural service,
independent of administrative and implementation divisions.
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INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 5-26: Application layer service definition —
Type 26 elements

1 Scope

1.1 General

The fieldbus application layer (FAL) provides user programs with a means to access the
Fieldbus communication environment. In this respect, the FAL can be viewed as a "window
between corresponding application programs."”

This part of IEC 61158 provides common elements for basic time-critical and non-time-critical
messaging communications between application programs in an automation environment and
material specific to Type 26 fieldbus. The term "time-critical" is used to represent the presence
of a time-window, within which one or more specified actions are required to be completed with
some defined level of certainty. Failure to complete specified actions within the time window
risks failure of the applications requesting the actions, with attendant risk to equipment, plant
and possibly human life.

This document defines in an abstract way the externally visible service provided by the Type26
fieldbus application layer in terms of:

e an abstract model for defining application resources (objects) capable of being manipulated
by users via the use of the FAL service;

e the primitive actions and events of the service;

e the parameters associated with each primitive action and event, and the form which they
take; and

o the interrelationship between these actions and events, and their valid sequences.
The purpose of this document is to define the services provided to:

o the FAL user at the boundary between the user and the Application Layer of the Fieldbus
Reference Model, and

e Systems Management at the boundary between the Application Layer and Systems
Management of the Fieldbus Reference Model.

This document specifies the structure and services of the Type 26 fieldbus application layer, in
conformance with the OSI| Basic Reference Model (see ISO/IEC 7498-1) and the OSI
Application Layer Structure (see ISO/IEC 9545).

FAL services and protocols are provided by FAL application-entities (AE) contained within the
application processes. The FAL AE is composed of a set of object-oriented Application Service
Elements (ASEs) and a Layer Management Entity (LME) that manages the AE. The ASEs
provide communication services that operate on a set of related application process object
(APO) classes. One of the FAL ASEs is a management ASE that provides a common set of
services for the management of the instances of FAL classes.
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