SVENSK STANDARD  SS-EN 61158-5-10

SVENSK Faststalld Utgava Sida Ansvarig kommitté
ELSTANDARD 2012-09-12 2 1 (1+770) SEK TK 65

© Copyright SEK. Reproduction in any form without permission is prohibited.

Industriell processtyrning —

Faltbuss —

Del 5-10: Definition av tjanster i applikationsskiktet —
Delar i faltbuss, Typ 10

Industrial communication networks —

Fieldbus specifications —

Part 5-10: Application layer service definition —
Type 10 elements

Som svensk standard géller europastandarden EN 61158-5-10:2012. Den svenska standarden innehaller den
officiella engelska sprakversionen av EN 61158-5-10:2012.

Nationellt férord
Europastandarden EN 61158-5-10:2012
bestar av:

— europastandardens ikraftsattningsdokument, utarbetat inom CENELEC

— |EC 61158-5-10, Second edition, 2010 - Industrial communication networks - Fieldbus
specifications - Part 5-10: Application layer service
definition - Type 10 elements

utarbetad inom International Electrotechnical Commission, IEC.

Tidigare faststalld svensk standard SS-EN 61158-5-10, utgava 1, 2008, galler ej fr o m 2015-03-28.

ICS 25.04.40; 35.100.70; 35.110

Denna standard &r faststalld av SEK Svensk Elstandard,

som ocksa kan lamna upplysningar om sakinnehallet i standarden.
Postadress: SEK, Box 1284, 164 29 KISTA

Telefon: 08 - 444 14 00. Telefax: 08 - 444 14 30

E-post: sek@elstandard.se. Internet: www.elstandard.se




Standarder underldttar utvecklingen och héjer elscikerheten

Det finns manga fordelar med att ha gemensamma tekniska regler fér bl a
sakerhet, prestanda, dokumentation, utférande och skotsel av elprodukter,
elanlaggningar och metoder. Genom att utforma sadana standarder blir
sakerhetskraven tydliga och utvecklingskostnaderna rimliga samtidigt som
marknadens acceptans fér produkten eller tjansten okar.

Maénga standarder inom elomradet beskriver tekniska I6sningar och
metoder som astadkommer den elsakerhet som féreskrivs av svenska
myndigheter och av EU.

SEK dir Sveriges rost i standardiseringsarbetet inom elomrddet

SEK Svensk Elstandard svarar for standardiseringen inom elomradet i
Sverige och samordnar svensk medverkan i internationell och europeisk
standardisering. SEK &r en ideell organisation med frivilligt deltagande fran
svenska myndigheter, foretag och organisationer som vill medverka till och
paverka utformningen av tekniska regler inom elektrotekniken.

SEK samordnar svenska intressenters medverkan i SEKs tekniska
kommittéer och stddjer svenska experters medverkan i internationella
och europeiska projekt.

Stora delar av arbetet sker internationellt

Utformningen av standarder sker i allt vasentligt i internationellt och
europeiskt samarbete. SEK &r svensk nationalkommitté av International
Electrotechnical Commission (IEC) och Comité Européen de Normalisation
Electrotechnique (CENELEC).

Standardiseringsarbetet inom SEK &r organiserat i referensgrupper
bestdende av ett antal tekniska kommittéer som speglar hur arbetet inom
IEC och CENELEC &r organiserat.

Arbetet i de tekniska kommittéerna dr 6ppet for alla svenska
organisationer, foretag, institutioner, myndigheter och statliga verk. Den
arliga avgiften for deltagandet och intékter fran forsaljning finansierar SEKs
standardiseringsverksamhet och medlemsavgift till IEC och CENELEC.

Var med och paverka!

Den som deltar i SEKs tekniska kommittéarbete har méjlighet att
paverka framtida standarder och far tidig tillgang till information och
dokumentation om utvecklingen inom sitt teknikomrade. Arbetet och
kontakterna med kollegor, kunder och konkurrenter kan gynnsamt
paverka enskilda foretags affarsutveckling och bidrar till deltagarnas egen
kompetensutveckling.

Du som vill dra nytta av dessa mojligheter ar valkommen att kontakta
SEKs kansli for mer information.

SEK Svensk Elstandard
Box 1284
164 29 Kista
Tel 08-444 14 00
www.elstandard.se



EUROPEAN STANDARD EN 61158-5-10

NORME EUROPEENNE
EUROPAISCHE NORM June 2012

ICS 25.040.40; 35.100.70; 35.110 Supersedes EN 61158-5-10:2008

English version

Industrial communication networks -
Fieldbus specifications -
Part 5-10: Application layer service definition -
Type 10 elements
(IEC 61158-5-10:2010)

Réseaux de communication industriels - Industrielle Kommunikationsnetze -
Spécifications des bus de terrain - Feldbusse -

Partie 5-10: Définition des services des Teil 5-10: Dienstfestlegungen des
couches d'application - Application Layer (Anwendungsschicht) -
Eléments de type 10 Typ 10-Elemente

(CEI 61158-5-10:2010) (IEC 61158-5-10:2010)

This European Standard was approved by CENELEC on 2012-03-28. 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, Romania, Slovakia, Slovenia,
Spain, Sweden, Switzerland, Turkey and the United Kingdom.

CENELEC

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

Management Centre: Avenue Marnix 17, B - 1000 Brussels

© 2012 CENELEC -  All rights of exploitation in any form and by any means reserved worldwide for CENELEC members.

Ref. No. EN 61158-5-10:2012 E

SEK Svensk Elstandard



EN 61158-5-10:2012 -2-

Foreword

The text of document 65C/606/FDIS, future edition 2 of IEC 61158-5-10, 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 61158-5-10:2012.

The following dates are fixed:

e latest date by which the document has (dop) 2012-12-28
to be implemented at national level by
publication of an identical national
standard or by endorsement

¢ latest date by which the national (dow) 2015-03-28
standards conflicting with the
document have to be withdrawn

This document supersedes EN 61158-5-10:2008.

EN 61158-5-10:2012 includes the following significant technical change with respect to EN 61158-5-
10:2008:

— corrections;

— improvements;

— optimization of the synchronization;

— optimization of the startup time from power down.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CENELEC [and/or CEN] shall not be held responsible for identifying any or all such patent
rights.

Endorsement notice

The text of the International Standard IEC 61158-5-10:2010 was approved by CENELEC as a European
Standard without any modification.

In the official version, for Bibliography, the following note has to be added for the standard indicated:

IEC/TR 61158-1:2010 NOTE Harmonized as CLC/TR 61158-1:2010 (not modified).
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

NOTE When an international publication has been modified by common modifications, indicated by (mod), the relevant EN/HD
applies.

Publication Year Title EN/HD Year

IEC 60559 - Binary floating-point arithmetic for HD 592 S1
microprocessor systems

IEC 61131-1 - Programmable controllers - EN 61131-1 -
Part 1: General information

IEC 61131-3 - Programmable controllers - EN 61131-3 -
Part 3: Programming languages

IEC 61158-5-3 2010  Industrial communication networks - Fieldbus EN 61158-5-3 2012
specifications -

Part 5-3: Application layer service definition -
Type 3 elements

IEC 61158-6-3 2010  Industrial communication networks - Fieldbus EN 61158-6-3 2012
specifications -
Part 6-3: Application layer protocol
specification - Type 3 elements

IEC 61158-6-10 2010  Industrial communication networks - Fieldbus EN 61158-6-10 2012
specifications -
Part 6-10: Application layer protocol
specification - Type 10 elements

IEC 61375-1 - Electric railway equipment - Train bus - - -
Part 1: Train communication network
ISO/IEC 646 - Information technology - ISO 7-bit coded - -

character set for information interchange

ISO/IEC 7498-1 - Information technology - Open Systems - -
Interconnection - Basic Reference Model:
The Basic Model

ISO/IEC 7498-3 - Information technology - Open Systems - -
Interconnection - Basic Reference Model:
Naming and addressing

ISO/IEC 8822 - Information technology - Open Systems - -
Interconnection - Presentation service
definition

ISO/IEC 8824-1 - Information technology - Abstract Syntax
Notation One (ASN.1): Specification of basic
notation

ISO/IEC 8859-1 - Information technology - 8-bit single-byte - -
coded graphic character sets -
Part 1: Latin alphabet No.1

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

ISO/IEC 9545

SEK Svensk Elstandard



EN 61158-5-10:2012

Publication
ISO/IEC 10646-1

ISO/IEC 10731

ISO 8601

IEEE 802

IEEE 802.1AB

IEEE 802.1D

IEEE 802.1Q

IEEE 802.3

IETF RFC 1305

IETF RFC 768
IETF RFC 3636

IETF RFC 3621
IETF RFC 3490

IETF RFC 3418

IETF RFC 791

IETF RFC 2863
IETF RFC 826

IETF RFC 1034
IETF RFC 2737
IETF RFC 2674

IETF RFC 792
IETF RFC 1112
IETF RFC 1952
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2001

2005

2004

2005

2005

Title

Information technology - Universal Multiple-
Octet Coded Character Set (UCS) -

Part 1: Architecture and Basic Multilingual
Plane

Information technology - Open Systems
Interconnection - Basic reference model -
Conventions for the definition of OSI services

Data elements and interchange formats -
Information interchange - Representation of
dates and times

IEEE standard for local and metropolitan area

networks: overview and architecture

IEEE Standard for Local and metropolitan
area networks Station and Media Access
Control Connectivity Discovery

IEEE Standard for Local and Metropolitan

Area Networks - Media Access Control (MAC)

Bridges

IEEE Standard for Local and Metropolitan
Area Networks - Virtual Bridged Local Area
Networks

IEEE Standard for Information technology -
Telecommunications and information
exchange between systems - Local and
metropolitan area networks - Part 3: Carrier
Sense Multiple Access with Collision
Detection (CSMA/CD) Access Method and
Physical Layer Specifications

Network Time Protocol, Version 3 -
Specification and Implementation

User Datagram Protocol

Definitions of Managed Objects for IEEE
802.3 Medium Attachment Units (MAUSs)

Power Ethernet MIB

Internationalizing Domain Names in
Applications (IDNA)

Management Information Base (MIB) for the
Simple Network Management Protocol
(SNMP)

Internet Protocol - DARPA Internet Program
Protocol Specification

The Interfaces Group MIB

Ethernet Address Resolution Protocol
Domain names - concepts and facilities
Entity MIB (Version 2)

Definitions of Managed Objects for Bridges
with Traffic Classes, Multicast Filtering and
Virtual LAN Extensions

Internet Control Message Protocol
Host Extensions for IP Multicasting
GZIP file format specification version 4.3




Publication
IETF RFC 2131

IETF RFC 2365
IETF RFC 3330

The Open Group
C706

Title E

Dynamic Host Configuration Protocol -
Administratively Scoped IP Multicast -
Special-Use IPv4 Addresses -

CAE Specification DCE11: Remote Procedure -
Call
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Year

SEK Svensk Elstandard



-2- 61158-5-10 © IEC:2010(E)

CONTENTS
INTRODUGCTION ...ttt et e et e et e et e e et e e et e e et e e et e e et e e et e e et ae et eeeneeenaes 16
I T o7 o o 1= 1 PP 17
1.1 L@ AT YT 1 PR 17
1.2 SPECIHICAIIONS i 18
1.3 CON OIMMANCE .. e 18
2 NOIMALtIVE FEIEIENCES ...ttt et e e e e 18
3 Terms, definitions, abbreviations, symbols and conventions ...........c..ccooiiiiiiiininen. 20
3.1 Referenced terms and definitions ... ... 20
3.2  Additional terms and definitions for distributed automation ......................... 21
3.3  Additional terms and definitions for decentralized periphery ...l 23
3.4  Additional terms and definitions for media redundancy ...............coooiiiiiiiinenn 31
3.5  Abbreviations and SYMDbOIS ... 32
3.6  Additional abbreviations and symbols for distributed automation .......................... 33
3.7 Additional abbreviations and symbols for decentralized periphery ........................ 33
3.8 Additional abbreviations and symbols for media redundancy ..............cc..ccoeeiienn. 34
K 2N T O o o 1= o} {10 o L= P 34
N o] o Te=T o ) £ 37
D DAlA Y PO ASE e e 37
ST T € 1Y o =Y - | P 37
5.2  Formal definition of data type objects ... 40
5.3  FAL defined data types. ..o 41
5.4 Data type ASE service specification ... 84
6 Communication model for COMMON SEIVICES .....oiuuiiiiiiiiiii e 84
6.1 L0 0] (o7 =Y o) £ 3PP 84
6.2  ASE data ty P S e ittt 84
8.3 A S E S it e e e e e e et e aanas 85
7 Communication model for distributed automation................o 185
7.1 L0707 0 [e7=1 o) £ PP 185
7.2 ASE data fy P S i 191
A0S TR N T =X 195
A0 S Y o PP 412
7.5  SUMMaAry Of FAL ClasSSeS ... vt 416
7.6 SUMMAry Of FAL SEIVICES . .uiiniiiiii i e 417
8 Communication model for decentralized periphery.........cooiii i 419
8.1 L0707 0 [¢7=1 o) £ PP 419
8.2  ASE data 1Y S it 436
GG T N T = 436
8.4 Behavior of an 10 deVICE ....c.uiiiiii i 709
8.5 Behavior of an 10 controller..... ... 753
8.6  Application characteristiCs ..o 756
Annex A (informative) DevViCe INSTaNCeS .......ieuiiiiiii i 759
Annex B (informative) Components of an Ethernet interface ..., 761
Annex C (informative) Scheme of MAC address assignment............ccoooiiiiiieiiieincieennns 765
Annex D (informative) Collection of ObjJeCtS.......c.iviiiiii 766
Annex E (informative) Measurement of the fast startup time ...............cocoiiiii i, 767
BBl Og AP Y e 768

SEK Svensk Elstandard



61158-5-10 © IEC:2010(E) -3-

Figure 1 — Data type class hierarchy example ..o 38
Figure 2 — NetworkTime date relation ..o e 63
Figure 3 — PTCP appliCations. ... ..o.iiiii e 98
Figure 4 — Clock drift measuUremMeNnt ... ...t e 109
Figure 5 — Multiple synchronization ... 110
Figure 6 — MRP StaCK ..o e 112
Figure 7 — Ring topology with one manager and clients..............cooiiii 123
Figure 8 — MRM in @n 0PN FINQ .ot 123
Figure 9 — More than one MRM in the riNg .......cooiiiiii e 124
Figure 10 — Media redundancy diagnosis dependencCies ............ccoviiiiiiiiiiiiiiiiii e 125
Figure 11 — Locating the destination for redundant RT frames ...........cc.coocoiiiiiiiiiin e, 165
Figure 12 — Example of periods at a local port ... 172
Figure 13 — FAL ASEs communication architecture..................cooii i 187
Figure 14 — Runtime object Model..... ... e 188
Figure 15 — Relationship between engineering and runtime ............c..coiiiiiiin e, 189
Figure 16 — Navigation in the runtime object model.............ccooiiii e, 190
Figure 17 — Operating state block diagram ... 229
Figure 18 — Device status model for the common diagnosis............ccocceeiiiiiiiiiiiiiiecie e 230
Figure 19 — ACCO ASE StrUCIUIE .. ...iiiie e 261
Figure 20 — Productive operation of data connections .............cccooiviiiiiiiii 262
Figure 21 — Quality code transfer — standard behavior ...............coooiiiiiii 274
Figure 22 — Startup of @ CONNECHION ... 275
Figure 23 — Quality code with communication fault.................cooiiiiiii 275
Figure 24 — Quality code when a connection is cleared..............ccoiiiiiiiiiiiii 276
Figure 25 — Quality code when a connection is deactivated .............c.cooiiiiiiiiiiiii, 276
Figure 26 — Quality code during the transfer of "incorrect" connection data......................... 277
Figure 27 — Quality code for provider in "CBAReady" state ............coooiiiiiiiii 278
Figure 28 — Quality code when clearing an object from the provider................ccocoiiiin. 278
Figure 29 — Quality code when a connection is forced............ccooiiiiiiiiiii, 279
Figure 30 — Quality code at Q0S Violation ..o 279
FIigure 31 — PUSN MOGE ... 286
Figure 32 — PUll MOAE OVEIVIEW ...t 287
Figure 33 — Detailed sequence chart of the pull mode.............oooiiiiii 288
Figure 34 — QoS and ORPC communication channel ..o 289
Figure 35 — QoS Violation within Pull MOde .........coooiiiiiiii e 290
Figure 36 — Monitoring the providers heartbeat..............ooiiiii 291
Figure 37 — State machine RemMOteACCO ..ot 293
Figure 38 — State machine Remote ACCOPIovIider ........c.cooiiiiiiiiiiii e 293
Figure 39 — State machine Remote ACCOPIOVIAEroRPG -« cx verrereaiaeeei e 294
Figure 40 — State machine ARorpc — Provider... ... 294
Figure 41 — State machine GetConnectionData — Provider.............coooiiiiiiiiiiie, 295
Figure 42 — State machine ProviderConnection............ccocoiiiiiiiiiiii i 295
Figure 43 — State machine ProvConnActivation..............ooiiiiii e, 296
Figure 44 — State machine WorkerORPC ... 296
Figure 45 — Communication stack of distributed automation devices.................cc.ooiiiini. 297
Figure 46 — Application relations between devices ... 298
Figure 47 — Communication relations ..ot 298
Figure 48 — RT communication channel ... 300

SEK Svensk Elstandard



-4 - 61158-5-10 © IEC:2010(E)

Figure 49 — Interaction between provider and consumer ...............cccooiiiiiii 302
Figure 50 — State machine ARgrT — CONSUMET ... ..iiiiiii e 304
Figure 51 — State machine ARgrt — Provider ..o 305
Figure 52 — State machine AccoDataCR — CONSUMET ........c.iiuiiiiiiiiii e 306
Figure 53 — State machine AccoDataCR — Provider ...........cooiiiiiiiiii i 306
Figure 54 — RT frame [ayout ... e 307
Figure 55 — Establishing an AccoDataCR.............ooiiiiiiiii e 308
Figure 56 — Flowchart of the copy cycle for local connections ............cccooiviiiiiiiinnn, 309
Figure 57 — State machine connect attempt ... ... 313
Figure 58 — Productive operation of data connections (ORPC channel)....................coooeiil. 320
Figure 59 — Productive operation of data connections (RT channel)...........ccc.ocoiiiiiiinn. 321
Figure 60 — Productive operation of data connections (Local channel)..............c...cooeiini. 321
Figure 61 — Data flow for CyCliC RT ... e 322
Figure 62 — Failure of the provider in productive operation (ORPC push mode) .................. 324
Figure 63 — Failure of the provider in productive operation (ORPC pull mode) .................... 325
Figure 64 — Scenario 1: Provider failure in productive operation (RT)......ccoccoiviiiiiiiiniinnenn. 326
Figure 65 — Scenario 2: Recovery from provider failure in productive operation (RT) .......... 327
Figure 66 — Failure of the consumer (PUSh MOdE) .........ovuiiiiiiiiiii 327
Figure 67 — Failure of the consumer (pull Mode) ........coouiiiiiiiiiii e 328
Figure 68 — Failure of the CONSUMET ... ... e 329
Figure 69 — Failure of the provider when setting up connections .................ooiit. 331
Figure 70 — INfOrmation [EVEIS ... ....oiiii e 332
Figure 71 — ACCO ASE status model for the common diagnosis ....................c.ooo. 332
Figure 72 — ACCO ASE status model for the detailed diagnosis............cc.cooeviiiiiiieiinnnns 333
Figure 73 — Structure of the transmitted connection data ... 375
Figure 74 — Example of communication between controlling devices and field devices........ 421
Figure 75 — Example of communication between an engineering station and several

controlling and field AEVICES .......iu i e 421
Figure 76 — Example of communication between field devices and a server station............. 422
Figure 77 — Example of communication between field devices ...........ccooiiiiiiiiiiiiiiiiiiens 422
Figure 78 — Structural units of one arbitrary API of an 10 device (general) .............cccoceunen. 424
Figure 79 — Example 1 structural units for interfaces and ports within API1 O........................ 425
Figure 80 — Example 2 structural units for interfaces and ports within API1 O........................ 426
Figure 81 — Overview of application proCeSSes .......oouiiiiiiiiiii i 428
Figure 82 — IO device with APs, slots and subslots ...............cooiiiiiii i 429
Figure 83 — Application Process with application process objects (APOS) .......ccccieiiiiieiinns. 432
Figure 84 — Access to @aremote APO ... 433
Figure 85 — Access to a remote APO for provider/consumer association................ccoeeeueenn. 434
Figure 86 — Example of one AR With tWo AREPS .......couiiiiiiii 435
Figure 87 — Relation of a record data object to one real object....................coiiiin, 437
Figure 88 — Relation of a record data object to two real objects ..., 438
Figure 89 — Overview IO ASE service interactions .............cooiiiiiiiiiii i 448
Figure 90 — Example of a resource model at the alarm source ............ccooiviiiiiiiiiinencenn, 524
Figure 91 — General isochronous application model (example)........ccccoeiiiiiiiiiiiiiiii i 588
Figure 92 — ASE relations in an IO device operating in isochronous mode .......................... 594
Figure 93 — State machine relations in an 1O device operating in isochronous mode........... 594
Figure 94 — SyncCtl state diagram ..........cooiiiiiiiiiii e 598
Figure 95 — Output state diagrami.........oiii e 600
Figure 96 — Input state diagram ... 605

SEK Svensk Elstandard



61158-5-10 © IEC:2010(E) -5-

Figure 97 — Assignment of communication relationship to application relationship .............. 687
Figure 98 — Implicit application relationship ..o 691
Figure 99 — Example 10 application relationship (one-to-one) .........ccccoeiiiiiiiiiiiiiiiieen, 692
Figure 100 — Example 10 application relationship one-to-many ..., 693
Figure 101 — Overview ASE state machines for IO device.........cocoveiiiiiiiiiiii 709
Figure 102 — State diagram application startup 10 device ... 711
Figure 103 — State diagram neighborhood check ............ccooiiiiiiiiiii 719
Figure 104 — State diagram PD parameter check IO device ..., 728
Figure 105 — State diagram for a submodule............oooiiiii 738
Figure 106 — State diagram 10 controller during startup ...........coooiiiiiii s 754
Figure 107 — Example of network topology including slower wireless segments .................. 757
Figure 108 — Example of media redundancy including wireless segments ........................... 758
Figure A1 — INStanCe MOAEI . ... e e 759
Figure B.1 — Scheme of an Ethernet interface...........cc.cooiiiiiiiii 761
Figure B.2 — Scheme of an Ethernet interface with bridging ability ....................cooooinill 762
Figure B.3 — Scheme of an Ethernet interface with optical ports.................. 763
Figure B.4 — Scheme of an Ethernet interface with bridging ability using radio

COMMUINICATION ..ttt ettt et et e e e e e e e enns 764
Figure B.5 — Scheme of an Ethernet interface with radio communication............................. 764
Figure C.1 — Scheme of MAC address assignment..........ccooiiiiiiiiiiiii i 765
Figure D.1 — Example for an intersection of 1O device, slot, and AR...............cooiiiiiinnnn. 766
Figure E.1 — Measurement of the fast startup time ..., 767
Table 1 — V2 00 S e 42
TabIE 2 — L2 00 e e it 42
Table 3 — PERSIST DEF ..ot e et e et e e e e e e e e e e eanas 45
Table 4 — VAR T Y PE oo et 45
Table 5 — ITEMQUALITY DEF ..ot e e e e e e eanas 46
Table B — ST ATEDEF ..o e 49
Table 7 — GROUPERRORDEF ... 49
Table 8 — ACCESSRIGHT SDEF .. ...t e e eanes 50
Table O — HRESULT ..ot e e e e e e et e e e e e e e e e eanas 50
Table 10 — B2 OCelS . et 52
Table 11 — E2 ValUG FBNGE . .cu ittt et 53
Table 12 — Unipolar2.16 OC etS ..o e 53
Table 13 — Unipolar2.16 Value Fange ..o 53
Table 14 — N2 ValUe AN ... ittt et e e e e e e et e e e e e e anenns 55
Table 15 = N4 ValUE FaNQEe .. ... e e e anas 55
Table 16 — X2 ValUG FBNGE . .cu ittt 56
Table 17 — X4 ValU TN ..ttt e e e e e et e e e e e ans 57
Table 18 — C4 ValUB FaNQE .. ...t e e e e e 57
Table 19 — T2 VAlUB FANGE . cuiiiiiiii et et et e et e e et e e aneneans 59
Table 20 — T2 VAlUC FANGE . .cu ittt 59
Table 21 — D2 ValUe FaNQe . e ittt et et e e e et e e et e e e e e aaans 60
Table 22 — R2 ValUe Fange ... e e ettt e e e e e e e aeans 60
Table 23 — UUID for decentralized peripherals..... ..o 61
Table 24 — UUID for distributed automation ... 62
Table 25 — NetworkTime Values .. ..o e 63
Table 26 — NetworkTime OCtetS ... ... e 63

SEK Svensk Elstandard



~6- 61158-5-10 © IEC:2010(E)

Table 27 — UNICODESTING ValUES .....ciiiiiiii e 65
Table 28 — UTF-8 character encoding sCheme ..., 65
Table 29 — OctetString2+Unsigned8 OCtets .....c.ovvniiiii e 76
Table 30 — Float32+Unsigned8 OCtetS ......ouiiiiiii e 77
Table 31 — Unsigned8+Unsigned8 oCtets ..o 77
Table 32 — Data Types for Value in @ VARIANT ... e 80
Table 33 — UNSIigNed16_ S OCTEtS ..ouiiuiiiii e 81
Table 34 — Unsigned16_S Meaning .. ....oouiiiiii e 81
Table 35 — INnteger16_S OCtetS ..o e 81
Table 36 — INtEgEr16 S MEANING ...uiitii i e e 82
Table 37 — Unsigned8_S OCtets ..o 82
Table 38 — UNSigned8 S Meaning .....couiiiiii e 82
Table 39 — OctetString_S OCtets ... 83
Table 40 — OctetString_S status bits.......cooiiiii i, 83
Table 41 — F message trailer with 4 oCtets ..o, 83
Table 42 — F message trailer with 5 octets ... ..o 84
JLIR=] o = B €T PR 90
TaADIE 44 — Sl i e 92
Table 45 — IdeNtify .o 95
Table 46 — HellO . oo e e 96
Table 47 — Start Dridge ... 103
Table 48 — Start SIaVe . ... 104
Table 49 — Start Master ..o e 105
Table 50 — STOP Dridg. i it 106
Table 51 —StOP SIAVE c.viii 107
Table 52 — SHOP MaAST O .. ittt 107
Table 53 — Sync state ChanQe ......co.oiiii e 108
Table 54 — Start MRM ... e 117
Table 55 — StOP MRIM ..o et 118
Table 56 — Redundancy state change ... 119
Table 57 — Start MRC ... et 120
Table 58 — StOP MRC ... . e 121
Table 59 — Neighborhood changed ... 121
Table 60 — MRP network/connection parameters ..........coooviiiiiiiei i 126
Table 61 — MRM Parameters ... oo e 127
Table 62 — MRC Parameters . ... et e e 127
Table 63 — Set Prov Data ..o e 128
Table 64 — Set Prov Status . ..o 129
Table 65 — PPM ACHIVATE ... 130
BLIE= 1 o] L= TG 0 o 1= 131
JLIR=1 o L= G I A - o P 131
BLIE= L o] L= ST T = o oY PP 132
Table 69 — Get CoNS Data ...c.ieeiii e 132
Table 70 — Get CONS StAtUS ... e 133
Table 71 — Set REAROIE .. ... e 133
Table 72 — CPM ACtiVate . ..o 134
Table 73 — APMS ACHIVate ... e 138
Table 74 — APMR ACHIVATE ... e 139
Table 75 — APMS A Datal ..ottt e 140

SEK Svensk Elstandard



61158-5-10 © IEC:2010(E) -7-

Table 76 — APMR A Data .......iiiiiiii i e e e e 141
Table 77 — APMR ACK .. .. ettt et e 141
Table 78 — APMS EITOr ... ettt et e e enns 142
Table 79 — APMS Error ERRCLS/ERRCODE ......couiiiiiiiii e 142
Table 80 — APIMR ErTOr ettt 143
Table 81 — APMR Error ERRCLS/ERRCODE ......ccuiiiiiiii e 143
Table 82 — APIMS ClOSE o ittt e 143
Table 83 — APMR _CIOSE ...ttt ettt anns 144
Table 84 — CONNECT. ... e e 145
Table 85 — ReICASE ... e e 146
Table 86 — REAM -...iniii e 147
T aDIE 87 — VT e ettt 148
Table 88 — CONtTrOl ... 149
Table 89 — System capabilities .......ccoiiiiiii 154
Table 90 — Auto negotiation support and status ... 155
Table 91 — MDI POWer SUPPOIt .. e et en e 155
Table 92 — Link aggregation status ........coooiiiiiii e 156
Table 93 — Remote systems data change............ooii i, 159
Table 94 — Allowed values of ReductionRatio ...........ccooeiviiiii i, 162
Table 95 — Frame IDs for RT_CLAS S 3. e 163
Table 96 — SYNC FrameE ..o ettt 163
Table 97 — FrameSendOffSet ... ... i 163
Table 98 — TX PoOrt ENtry oo e 164
Table 99 — Port state Change ... e 167
Table 100 — Set port State. ... e 167
Table 101 — Flush filtering data base ..........ccoviiiii i e 168
Table 102 — IFW IRT Schedule Add ..o e 168
Table 103 — IFW IRT Schedule REMOVE ... 169
Table 104 — [FW SChedUIE......ooe e 169
Table 105 — MAU type ChanQe ... e i e 174
Table 106 — Set MAU Ty P . .iuniii e e 174
Table 107 — IP Multicast @address ... .o e 177
Table 108 — Set ARP CaChe ... 177
Table 109 — ENterpriSe NUM D eI ... e e e e e e eaeanas 179
Table 110 — Vendor OUI ... et ene 180
Table 111 —IRT Schedule Add ..o e 181
Table 112 — IRT Schedule ReEMOVE ... ..o e 181
Table 113 —SChEAUIE .. .o e 182
Table 114 — N DAl ..ce i ettt 182
BLIE= o] L= B o T N D - - L 183
JLIE=1 o] (=T I K T O B T | - P 184
Table 117 — Connectable data types ... 192
Table 118 — Supported data types according to the Base Object Version.....................ceil. 193
Table 119 — Usage of character sets..... .o 195
Table 120 — Querylinterface (Unknown interface) .........coooiiiiiiiiiii e, 197
Table 121 — AddRef (Unknown interface).........oouiiiiiii e 198
Table 122 — Release (Unknown interface)..........oooviiiiiiiii 199
Table 123 — GetTypelnfoCount (Dispatch interface)...........coooviiiiii i 200
Table 124 — GetTypelnfo (Dispatch interface) ..., 201

SEK Svensk Elstandard



~-8- 61158-5-10 © IEC:2010(E)

Table 125 — GetIDsOfNames (Dispatch interface)...........ccoooiiiiiii i, 202
Table 126 — Invoke (Dispatch interface) ........coouviiiiii i 203
Table 127 — CRC table for the PDev stamp calculation (hexadecimal values) ..................... 208
Table 128 — get_Producer (Physical device interface)...........cooooiiiiiii i 209
Table 129 — get_Product (Physical device interface)...........cocooviiiiiiiiiicie e 210
Table 130 — get_SerialNo (Physical device interface) .............coooiiiiiiii, 211
Table 131 — get_ProductionDate (Physical device interface)..............cocooiiiiiiiiiiiicie s 212
Table 132 — Revision (Physical device interface) ............ccooiiiiii i, 213
Table 133 — get_LogicalDevice (Physical device interface) ..........cccocovviiiiiiiiiiin . 214
Table 134 — Type (Physical device interface) .........ccccooiiiiiiiiiiii e 215
Table 135 — PROFInetRevision (Physical device interface) .........ccoooiviiiiiiiiniini 216
Table 136 — get_PDevStamp (Physical device interface)..........cccccoeiiiiiiiiiiiiiiiieeeeea 217
Table 137 — get_Count (Browse interface) ... 218
Table 138 — Browseltems (Browse interface) .........cooiiiiiiiiiiiii e 219
Table 139 — get_Count2 (Browse interface) .........cooiiiiiiiiiiii e 220
Table 140 — Browseltems2 (Browse interface) .........coooviiiiiiiiii e, 222
Table 141 — Save (Persist interface) ........cooiiiiii e 223
Table 142 — Save2 (Persist interface) ..o 224
Table 143 — get_Name (Logical Device interface) ...........coooiviiiiiiiii e 230
Table 144 — get_Producer (Logical Device interface) ........coccovviiiiiiiiiiii e, 231
Table 145 — get_Product (Logical Device interface) ............ccooviiiiiiiiii e, 232
Table 146 — get_SerialNo (Logical Device interface)..........ccoooviiiiiiiiiiii e 233
Table 147 — get_ProductionDate (Logical Device interface) ........ccoocoviiiiiiiiiiiiiiii, 234
Table 148 — Revision (Logical Device interface)........cc.coviiiiiiiiiiiii e 235
Table 149 — get_ACCO (Logical Device interface) ..........ccooveiiiiiiiiiii e, 236
Table 150 — get RTAuto (Logical Device interface)..........cocovvviiiiiiiii e 237
Table 151 — PROFInetRevision (Logical Device interface) ..........ccocoeiiiiiiiiiiiiiicc e 238
Table 152 — Componentinfo (Logical Device interface) ........ccoooovviiiiiiiniiiiiee 239
Table 153 — get_State (State interface).........cooiiiiiii e 240
Table 154 — Activate (State interface) ..., 242
Table 155 — Deactivate (State interface) .......coovieiiiiii e 243
Table 156 — Reset (State interface) ... 244
Table 157 — AdviseState (State interface) ..o, 245
Table 158 — UnadviseState (State interface) ........c.cooiiiiiiiiii e 246
Table 159 — get_Time (Time interface).........coooiii i 247
Table 160 — put_Time (Time iNterface)........ooviiiiii e 248
Table 161 — get_Count (Browse interface) ........oooeiiiiiii 249
Table 162 — Browseltems (Browse interface) .........cooiiiiiiiiiiiiii e 250
Table 163 — get_Count2 (Browse interface) .........coooiiiiiiiiiiii e 251
Table 164 — Browseltems2 (Browse interface) ..o, 253
Table 165 — GroupError (Group error interface) .........cooviuiiiiiiii e 254
Table 166 — AdviseGroupError (Group Error interface)..........coovioiiii i 256
Table 167 — UnadviseGroupError (Group Error interface) ........ccooooeiiiiiiiiiiiiiiieeeen 257
Table 168 — PingFactor values. ... ..o 259
Table 169 — QoS subtypes in the ORPC communication channel........................ 268
Table 170 — QoS subtypes in the RT communication channel ..................cocooiiin, 269
Table 171 — Q0SS Types and ValUes ... 269
Table 172 — Epsilon value for connectable data types...........cooviiiiiii i 271
Table 173 — QUALIY COUES. ... it 273

SEK Svensk Elstandard



61158-5-10 © IEC:2010(E) -9-

Table 174 — Quality code priority table ..., 281
Table 175 — Maximum ORPC substitute value apply time.............ccocoiiiiii 291
Table 176 — Maximum GetConnectionData hold time ............cocoiiiii i, 292
Table 177 — Usage of RT Variants ... 299
Table 178 — Mapping QoS Value to RT cycle time..........ooooiiiiiiiii e, 300
Table 179 — Maximum RT Substitute Value Apply Time ... 301
Table 180 — Time Intervals and TiMeEOULS........c.iiiiii e 323
Table 181 — Error codes for the ACCO ASE detailed diagnosis...........ccovveiiiiiiiniiiniiineennnen, 334
Table 182 — AddConnections (ACCO Management interface) ..........ccoocovviiiiiiiniinin, 336
Table 183 — RemoveConnections (ACCO Management interface)............ccoooveiiiiiiiiininennss 337
Table 184 — ClearConnections (ACCO Management interface) ...........ccoocoviiiiiniiiinn, 339
Table 185 — SetActivationState (ACCO Management interface) ............cooovviiiiiiiiiinnenns 340
Table 186 — GetInfo (ACCO Management interface) ........coooviiiiiiiiiiiii e, 341
Table 187 — GetlDs (ACCO Management interface) ...........coovviiiiiiii i 342
Table 188 — GetConnections (ACCO Management interface)..........c..cooceviiiiiiiiiiiciiieeenns 343
Table 189 — ReviseQoS (ACCO Management interface) ..........ccooooviiiiiiiiiiiiee, 345
Table 190 — get_PingFactor (ACCO Management interface) ...........cocooeiiiiiiiiiiei i 346
Table 191 — put_PingFactor (ACCO Management interface) ...........ccooooviiiiiniininine, 347
Table 192 — get CDBCookie (ACCO Management interface) ..........cc.cooiviiiiiiiiiiiiieceen 348
Table 193 — GetConsIDs (ACCO Management interface) .........cooeiiiiiiiiiiiiiniee 349
Table 194 — GetConsConnections (ACCO Management interface)...........cc.coooiiiiiiins 350
Table 195 — DiagConsConnections (ACCO Management interface) ............ccooceeiiiiiiininnnni. 351
Table 196 — GetProvIDs (ACCO Management interface).........ccooooviiiiiiiiiiii e, 352
Table 197 — GetProvConnections (ACCO Management interface)............ccoooveiiiiiiiiininennns 354
Table 198 — GetDiagnosis (ACCO Management interface) ...........ccooooviiiiiiiiininin 356
Table 199 — REQUEST ...t aas 358
Table 200 — Connect (ACCO Server interface).......ooviiiiiiiiiiie e 365
Table 201 — Disconnect (ACCO Server interface) .......ccovviiiiiiiiii e, 367
Table 202 — DisconnectMe (ACCO Server interface)........coovvuiiiiiiiiiiii e 368
Table 203 — SetActivation (ACCO Server interface) .........cooooviiiiiiiiiii e, 369
Table 204 — Ping (ACCO Server interface).......couuiiiiiiii e 370
Table 205 — Connect2 (ACCO Server interface)........coouoviiiiiiiii 371
Table 206 — GetConnectionData (ACCO Server interface) .......cooooiiiiiiiiii 373
Table 207 — OnDataChanged (ACCO Callback interface).........ccoeveiiiiiiiiiiiiiiiiiiieeeeeen 376
Table 208 — VeI SION . i 376
LI £ T24 01 T o =Y 1< TP 377
Table 210 — Gnip (ACCO Callback interface) ........oooiiiiiii e, 378
Table 211 — Readltems (ACCO Sync interface) ......cooviiiiiiiiiiii e 379
Table 212 — Writeltems (ACCO Sync interface).......ccccoviiiiiiiiiiii e 381
Table 213 — WriteltemsQCD (ACCO Sync interface) .........cooovviiiiiiiiiii e, 383
Table 214 — GroupError (Group Error interface) ........ccooviiiiiiiiie e 384
Table 215 — AdviseGroupError (Group Error interface).........ccocoviiiiiiii e, 385
Table 216 — UnadviseGroupError (Group Error interface) .........ccooooeiiiiiiiiiiiiiiiceeeee 386
Table 217 — ConnectCR (ACCO Server SRT interface) ........ccoooviiiiiiiiiii, 388
Table 218 — DisconnectCR (ACCO Server SRT interface)........cccoccovviiiiiiiiiiii, 390
Table 219 — Connect (ACCO Server SRT interface) ........coovviiiiiiii e 391
Table 220 — Disconnect (ACCO Server SRT interface).........ccooooviiiiiiiiii e, 392
Table 221 — DisconnectMe (ACCO Server SRT interface)........ccocveiiiiiiiiiiiiiiiie e 394
Table 222 — SetActivation (ACCO Server SRT interface) ......coooovviiiiiiiii, 395

SEK Svensk Elstandard



-10 - 61158-5-10 © IEC:2010(E)

Table 223 — Hresult values for access to properties of Custom RT-Auto objects ................. 400
Table 224 — Hresult values for access to properties of the System RT-Auto object ............. 401
Table 225 — Common hresult values on access to properties of RT-Auto objects ................ 401
Table 226 — Quality code for access to properties of Custom RT-Auto objects.................... 401
Table 227 — Quality code for access to properties of the System RT-Auto object ................ 402
Table 228 — get_Name (RT-Auto interface) .........coiiiiiiiii 402
Table 229 — Revision (RT-AULO INtEITACE) ....iviivii e 403
Table 230 — Componentinfo (RT-Auto interface) ..o, 404
Table 231 — get_Count (Browse interface) ........cooeiiiiiii 405
Table 232 — Browseltems (Browse interface) .........ooviiiiiiiiiiiii e 406
Table 233 — get_Count2 (Browse interface) ........ccooveiiiiiiiii 408
Table 234 — Browseltems2 (Browse interface) ........ccooooiiiiiiiiiii e 409
Table 235 — get_StateCollection (System properties interface) ...........ccooooiiiiiinn, 411
Table 236 — get_StampCollection (System Properties interface) ............ccoooiviiiiiiiinnnnns 412
Table 237 — CoCreatelNStaNCe. .. ....vee i 414
Table 238 — CoDiscONNECIODJECT ... ...t 415
Table 239 — Call oo 415
Table 240 — Distributed automation FAL class SUMMary ..........ccooooviiiiiiiiiiiiii e, 416
Table 241 — Assignment of the services to client and server ...........c..coocoiiiiiiiiici i 417
Table 242 — Requirements and features...... ..o 420
Table 243 — Persistence behavior for record data objects ...........ccoooiiiii i, 440
Table 244 — REAM ...ceiii e 441
Table 245 — REAA QUUETY ..cuniiiiii e et 443
JLIR=1 o F= I E T ) (= PP 445
Table 247 — Set INPUL....oe e 455
Table 248 — Set INpUL IO C S ... e 456
Table 249 — Get INPUL ..o e e 457
Table 250 — Get INput IO C S ... e 458
Table 251 — NeW INPUL ..o e e e e e e e eeaen 459
Table 252 — Set input APDU data status ..o 460
Table 253 — New Input APDU Data Status ........coooiiiiiiiiii e 461
Table 254 — Read Input Data .....c.oouiiii e 462
Table 255 — Set OULPUL ... e 464
Table 256 — Set OUtPUL IO CS .. e e 465
Table 257 — Get OUIPUL ... e e 466
Table 258 — Get OULPUL TOCS ... e eas 467
Table 259 — NeW OULPUL ..o e e 468
Table 260 — Set Output APDU Data Status .......ccoiiiiii e 469
Table 261 — New Output APDU Data Status.........cooiiniiiiiiiii e 470
Table 262 — Read OUtpUt Data. .. ... e 471
Table 263 — Read Output Substitute Data...........ccooiiiiiii e 474
Table 264 — Write Output Substitute Data ... 476
Table 265 — Read LOgDOOK ... e 480
Table 266 — LOgbooK EVENt ... 481
Table 267 — Dependencies within channel properties..........ooooi i 485
Table 268 — Ext Channel Error type ..o 488
Table 269 — Ext Channel Add Value for Accumulative Info ... 489
Table 270 — Dependencies within Channel Properties for manufacturer specific

Lo 1= Vo Lo 1= - 490

SEK Svensk Elstandard



61158-5-10 © IEC:2010(E) -1 -

Table 271 — Read Device DIiagNOSiS .. ...uiiuiiiiiiiei e 491
Table 272 — Diagnosis Hem ... e 493
Table 273 — DIiagnosis EVENt ... 499
Table 274 — State table Diagnosis €Ntry......ciiiiiiiii 502
Table 275 — Functions used in state tables ... 503
Table 276 — State table maintenance required entry ...........cooiiiiiiiii 504
Table 277 — State table maintenance demanded entry...........cooooeiiiii i 505
Table 278 — State table qualified entry ... 506
Table 279 — ALGIM Y Pe .o 511
Table 280 — Channel DiagnosSis ......oiuiiiiiiiiii e e e e e e eaes 512
Table 281 — Manufacturer Specific DiagnoSiS.........oviuiiiiiiii 512
Table 282 — Submodule Diagnosis State..........cciuiiiiiiiii 512
Table 283 — AR Diagnosis State ... 513
Table 284 — User Structure Identifier ... ..o 514
Table 285 — Semantics Of SPECIfier.....c.oiviiiii e 515
Table 286 — Alarm Notification ... ... e 519
Table 287 — Al ACK . ... e e 523
Table 288 — Module State ... ... e 529
Table 289 — Usage with respect t0 CR IYPe ..o 531
Table 290 — DAl ..ooviiieiii e 532
Table 291 — ARINTO c.ou e 533
Table 292 — IdeNt INTO ...u i 533
Table 293 — CONNECT. ... e e 539
Table 294 — CONNECE DEVICE ACCESS ..uouiiii it ees 547
Table 295 — ReIEASE .. . e e 549
TablEe 296 — ADOIt .ot e 550
Table 297 — ENd Of Parameter. ... 550
Table 298 — Application Ready ... 551
Table 299 — Ready FOr ComMPanioN ... ....oiuiiiiiiie e e e e e e eas 553
Table 300 — Read Expected Identification ... 554
Table 301 — Read Real Identification ..o 557
Table 302 — Read Identification Difference........ ..o 560
Table 303 — Read AP Data ... e 562
Table 304 — Read I&MO Filter Data ........ooeuiiiiii e 563
Table 305 — Read [&MO Data ... .c.ooniieiii e 567
Table 306 — Write I&M T Data......couiieiiiii et 569
Table 307 — Read &M Data ..o e 571
Table 308 — Write I&M2 Datal......ccuiiiniiiii e eens 573
Table 309 — Read I&M2 Data......ccuiiiiiiii e 575
Table 310 — Write I&M3 Data ....ccoeiiii e 577
Table 311 — Read I&M3 Data......couiiiiiie e 579
Table 312 — Write I&M4 Data ... e 581
Table 313 — Read I&M4 Data......ccuiiiiiiii e 583
Table 314 — Write 1ISOM Data. ..o e 589
Table 315 — Read ISOM Data .....c.ooeiiiii e 591
Table 316 — SYNCH EVENE..cou e e 593
Table 317 — Primitives issued by the AL to the SyncCtl state machine ................................ 596
Table 318 — Primitive issued by the SyncCtl state machine to the user ............................ 596
Table 319 — Primitives issued by the Input state machine to the user...................cooii, 596

SEK Svensk Elstandard



-12- 61158-5-10 © IEC:2010(E)

Table 320 — Primitive issued by the Output state machine to the user..................c..coo, 596
Table 321 — Primitives issued by the SyncCtl to the output state machine........................... 596
Table 322 — Primitives issued by the output to the SyncCtl state machine........................... 597
Table 323 — Primitives issued by the SyncCtl to the input state machine............................. 597
Table 324 — Primitives issued by the output state machine tothe AL ..............cooiiiiiils 597
Table 325 — Primitives issued by the AL to the output state machine .................................. 597
Table 326 — Primitives issued by the input state machine tothe AL ..............ccooiiils 598
Table 327 — Primitives issued by the AL to the input state machine ...................., 598
Table 328 — SyncCtl state table ... 599
Table 329 — Output state table ... 601
Table 330 — Input state table ... 606
Table 331 — Subslot number for interface submodules ............ccoooiiiiiii 611
Table 332 — Subslot number for port submodules ... 612
Table 333 — Subslot Number for Interface Submodules............coooiiiiiiiii e, 614
Table 334 — Subslot Number for Sync Interface Submodules ................coooiiiiiiiiiien 614
Table 335 — Sync Properties ROIE .. ... 615
Table 336 — SYNC Class .uuiuiiiiiiii e e e 616
Table 337 — Fiber OptiC Ty PeS cu it eenas 616
Table 338 — Fiber Optic Cable TyPeS ..ouiiiiiiiiii e e aa e 617
Table 339 — Write Expected Port Data ........oooiieiii e 621
Table 340 — Write Adjusted Port Data .........oouiiiiiiii 624
Table 341 — Read real port data..........ooiiiiiii 626
Table 342 — Read Expected Port Data ... ..o 629
Table 343 — Read Adjusted Port Data ........cooiiiiii e 631
Table 344 — Write IR Data......c.ieie e 634
Table 345 — Read IR Data .....oouiiniiiii e 638
Table 346 — Write SYNC Data ....couieniiii e 642
Table 347 — Read Real Sync Data ... 645
Table 348 — Read Expected Sync Data..........cooviiiiiiiii e 648
Table 349 — Read PDeV Data.....coooniiiiii e 651
Table 350 — SYNC State INfO ... 656
Table 351 — Write Fiber Optic Data .......oou i 658
Table 352 — Read Real Fiber Optic Data..... ..o 661
Table 353 — Write MRP Interface Data..........ccooeuiiiiiiiiii e 663
Table 354 — Read MRP Interface Data...........oooiiiiii e 666
Table 355 — Write MRP Port Data .......c.oouiiiiii e 668
Table 356 — Read MRP Port Data ... 670
Table 357 — Write FSU Data .. ..o e 672
Table 358 — Read FSU Data ...ccuuiiiiiiii e 674
Table 359 — Write Network Component Data..... ..o 676
Table 360 — Read Network Component Data...........ccccooiiiiiiiiiiii e 679
Table 361 — Read Real Interface Data ... ..o 681
Table 362 — St TiM . ittt e e 685
Table 363 — DEVICE ACCESS it e e 696
Table 364 — Companion AR ... e 696
Table 365 — Media ReAUNAANCY ... ..ot e e e 700
Table 366 — Frame I ... e aanas 701
Table 367 — Read AR Data .....cuiuiiiiiii e 706
Table 368 — State table application startup 1O device ... 712

SEK Svensk Elstandard



61158-5-10 © IEC:2010(E) -~ 13-

Table 369 — State table functions for startup 1O device ... 718
Table 370 — State table neighborhood check ... 720
Table 371 — State table functions for neighborhood check ..............cc.cooiiiiiiii 727
Table 372 — State table PD parameter check 10 device ... 728
Table 373 — State table functions PD parameter check O device ............ccooviiiiiiiiiininnnnns 733
Table 374 — State table fiber optic maintenance required...............coii 734
Table 375 — State table fiber optic maintenance demanded ...............ccooiiiiiii i 735
Table 376 — State table fiber optic diagnOSiS.......c.uiiiniiiii i, 736
Table 377 — State table for a submodule............ 738
Table 378 — State table for PlUG ......coiiiii 748
Table 379 — State table for pull ... e 750
Table 380 — State table of PTCP behavior .........ooiiiiiiii e 751
Table 381 — Functions used by PTCP behavior.........coooiiiiiiii e, 752
Table 382 — State table 10 controller during startup .........cocooiiiii i 755
Table 383 — Functions used by state table 10 controller............ccooooiiiiiii 756

SEK Svensk Elstandard



-16 - 61158-5-10 © IEC:2010(E)

INTRODUCTION

This part of IEC 61158 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/TR 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 standard defines the
application service characteristics that fieldbus applications and/or system management may
exploit.

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

Part 5-10: Application layer service definition —
Type 10 elements

1 Scope

1.1 Overview

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 standard 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 10 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 standard defines in an abstract way the externally visible service provided by the type 10
fieldbus Application Layer in terms of

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

b) the primitive actions and events of the service;

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

d) the interrelationship between these actions and events, and their valid sequences.
The purpose of this standard is to define the services provided to

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

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

This standard specifies the structure and services of the type 10 IEC fieldbus Application
Layer, in conformance with the OSI| Basic Reference Model (ISO/IEC 7498) and the OSI
Application Layer Structure (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.

Although these services specify, from the perspective of applications, how request and
responses are issued and delivered, they do not include a specification of what the requesting
and responding applications are to do with them. That is, the behavioral aspects of the
applications are not specified; only a definition of what requests and responses they can
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send/receive is specified. This permits greater flexibility to the FAL users in standardizing
such object behavior. In addition to these services, some supporting services are also defined
in this standard to provide access to the FAL to control certain aspects of its operation.

1.2 Specifications
The principal objective of this standard is to specify the characteristics of conceptual
application layer services suitable for time-critical communications, and thus supplement the

OSI Basic Reference Model in guiding the development of application layer protocols for time-
critical communications.

A secondary objective is to provide migration paths from previously-existing industrial
communications protocols. It is this latter objective which gives rise to the diversity of services
standardized as the various Types of IEC 61158, and the corresponding protocols
standardized in subparts of IEC 61158—6.

This specification may be used as the basis for formal Application Programming-Interfaces.
Nevertheless, it is not a formal programming interface, and any such interface will need to
address implementation issues not covered by this specification, including

a) the sizes and octet ordering of various multi-octet service parameters, and
b) the correlation of paired request and confirm, or indication and response, primitives.

1.3 Conformance

This standard does not specify individual implementations or products, nor do they constrain
the implementations of application layer entities within industrial automation systems.

There is conformance of equipment to this application layer service definition standard mainly
achieved through implementation of the modeled behavior of an application layer user (e.g.
see user state machines) accompanied by implementation of conforming application layer
protocols that fulfill the application layer services as defined in this standard.

2 Normative references

The following referenced documents are indispensable for the application 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 60559, Binary floating-point arithmetic for microprocessor systems
IEC 61131-1, Programmable controllers — Part 1: General information
IEC 61131-3, Programmable controllers — Part 3: Programming languages

IEC 61158-5-3:20101, Industrial communication networks — Fieldbus specifications — Part 5-3:
Application layer service definitions — Type 3 elements

IEC 61158-6-3:2010", Industrial communication networks — Fieldbus specifications — Part 6-3:
Application layer protocol specification — Type 3 elements

IEC 61158-6-10:2010", Industrial communication networks — Fieldbus specifications — Part 6-
10: Application layer protocol specification — Type 10 elements

IEC 61375-1, Electric railway equipment — Train bus — Part 1:Train communication network

1 To be published.
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ISO/IEC 646, Information technology — ISO 7-bit coded character set for information
interchange

ISO/IEC 7498-1, Information technology — Open Systems Interconnection — Basic Reference
Model: The Basic Model

ISO/IEC 7498-3, Information technology — Open Systems Interconnection — Basic Reference
Model: Naming and addressing

ISO 8601, Data elements and interchange formats — Information interchange -
Representation of dates and times

ISO/IEC 8822, Information technology — Open Systems Interconnection — Presentation
service definition

ISO/IEC 8824-1, Information technology - Abstract Syntax Notation One (ASN.1):
Specification of basic notation

ISO/IEC 8859-1, Information technology — 8-bit single-byte coded graphic character sets —
Part 1: Latin alphabet No. 1

ISO/IEC 9545, Information technology — Open Systems Interconnection — Application Layer
structure

ISO/IEC 10646-1, Information technology — Universal Multiple-Octet Coded Character Set
(UCS) — Part 1: Architecture and Basic Multilingual Plane

ISO/IEC 10731, Information technology — Open Systems Interconnection — Basic Reference
Model — Conventions for the definition of OSI services

IEEE 802-2001, IEEE Standard for Local and metropolitan area networks: Overview and
architecture, available at <http://www.ieee.org>

IEEE 802.1AB-2005, IEEE Standard for Local and metropolitan area networks: Station and
media access control connectivity discovery, available at <http://www.ieee.org>

IEEE 802.1D-2004, /EEE Standard for Local and Metropolitan Area Networks — Media Access
Control (MAC) Bridges, available at <http://www.ieee.org>

IEEE 802.1Q-2005, /EEE Standard for Local and metropolitan area networks — Virtual bridged
local area networks, available at <http://www.ieee.org>

IEEE 802.3-2005, IEEE Standard for Information technology — Telecommunications and
information exchange between systems — Local and metropolitan area networks — Specific
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