IEC 61800-7-1 Ed. 2.0 - Preview only Copy via ILNAS e-Shop

IEC 61800-7-1:2015-11(en-fr)

IEC IEC 61800-7-1

®

Edition 2.0 2015-11

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Adjustable speed electrical power drive systems —
Part 7-1: Generic interface and use of profiles for power drive systems —
Interface definition

Entrainements électriques de puissance a vitesse variable —
Partie 7-1: Interface générique et utilisation de profils pour les entrainements
électriques de puissance — Définition de l'interface




IEC 61800-7-1 Ed. 2.0 - Preview only Copy via ILNAS e-Shop

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2015 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or
your local IEC member National Committee for further information.

Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut étre reproduite
ni utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie
et les microfilms, sans l'accord écrit de I'lEC ou du Comité national de I'lEC du pays du demandeur. Si vous avez des
questions sur le copyright de I'lEC ou si vous désirez obtenir des droits supplémentaires sur cette publication, utilisez

IEC Central Office
3, rue de Varembé
CH-1211 Geneva 20

Switzerland www.iec.ch

les coordonnées ci-aprés ou contactez le Comité national de I'lEC de votre pays de résidence.

Tel.: +41 22 919 02 11
Fax: +41 22 919 03 00
info@iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that prepares and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Please make sure that you have the
latest edition, a corrigenda or an amendment might have been published.

IEC Catalogue - webstore.iec.ch/catalogue

The stand-alone application for consulting the entire
bibliographical information on IEC International Standards,
Technical Specifications, Technical Reports and other
documents. Available for PC, Mac OS, Android Tablets and
iPad.

IEC publications search - www.iec.ch/searchpub

The advanced search enables to find IEC publications by a
variety of criteria (reference number, text, technical
committee,...). It also gives information on projects, replaced
and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Just Published
details all new publications released. Available online and
also once a month by email.

Electropedia - www.electropedia.org

The world's leading online dictionary of electronic and
electrical terms containing more than 30 000 terms and
definitions in English and French, with equivalent terms in 15
additional languages. Also known as the International
Electrotechnical Vocabulary (IEV) online.

IEC Glossary - std.iec.ch/glossary

More than 60 000 electrotechnical terminology entries in
English and French extracted from the Terms and Definitions
clause of IEC publications issued since 2002. Some entries
have been collected from earlier publications of IEC TC 37,
77, 86 and CISPR.

IEC Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publication or
need further assistance, please contact the Customer Service
Centre: csc@iec.ch.

A propos de I'lEC

La Commission Electrotechnique Internationale (IEC) est la premiére organisation mondiale qui élabore et publie des
Normes internationales pour tout ce qui a trait a I'électricité, a I'électronique et aux technologies apparentées.

A propos des publications IEC

Le contenu technique des publications IEC est constamment revu. Veuillez vous assurer que vous possédez I'édition la
plus récente, un corrigendum ou amendement peut avoir été publié.

Catalogue IEC - webstore.iec.ch/catalogue

Application autonome pour consulter tous les renseignements
bibliographiques sur les Normes internationales,
Spécifications techniques, Rapports techniques et autres
documents de I'lEC. Disponible pour PC, Mac OS, tablettes
Android et iPad.

Recherche de publications IEC - www.iec.ch/searchpub

La recherche avancée permet de trouver des publications IEC
en utilisant différents critéres (numéro de référence, texte,
comité d’études,...). Elle donne aussi des informations sur les
projets et les publications remplacées ou retirées.

IEC Just Published - webstore.iec.ch/justpublished

Restez informé sur les nouvelles publications IEC. Just
Published détaille les nouvelles publications parues.
Disponible en ligne et aussi une fois par mois par email.

Electropedia - www.electropedia.org

Le premier dictionnaire en ligne de termes électroniques et
électriques. Il contient plus de 30 000 termes et définitions en
anglais et en francais, ainsi que les termes équivalents dans
15 langues additionnelles. Egalement appelé Vocabulaire
Electrotechnique International (IEV) en ligne.

Glossaire IEC - std.iec.ch/glossary

Plus de 60 000 entrées terminologiques électrotechniques, en
anglais et en frangais, extraites des articles Termes et
Définitions des publications IEC parues depuis 2002. Plus
certaines entrées antérieures extraites des publications des
CE 37,77, 86 et CISPR de I'EC.

Service Clients - webstore.iec.ch/csc

Si vous désirez nous donner des commentaires sur cette
publication ou si vous avez des questions contactez-nous:
csc@iec.ch.


mailto:info@iec.ch
http://www.iec.ch/
http://webstore.iec.ch/catalogue
http://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:csc@iec.ch
http://webstore.iec.ch/catalogue
http://webstore.iec.ch/justpublished
http://std.iec.ch/glossary

IEC 61800-7-1 Ed. 2.0 - Preview only Copy via ILNAS e-Shop

IEC 61800-7-1

Edition 2.0 2015-11

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

colour
inside

Adjustable speed electrical power drive systems —
Part 7-1: Generic interface and use of profiles for power drive systems —
Interface definition

Entrainements électriques de puissance a vitesse variable —
Partie 7-1: Interface générique et utilisation de profils pour les entrainements
électriques de puissance — Définition de Il'interface

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE
INTERNATIONALE

ICS 29.200; 35.100.05 ISBN 978-2-8322-2932-3

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



IEC 61800-7-1 Ed. 2.0 - Preview only Copy via ILNAS e-Shop

-2- IEC 61800-7-1:2015 © IEC 2015

CONTENTS

FOREWORD ... e 8
INTRODU CT I ION L., 10
1 oo o1 S PSPt 14
2 NOIrMALIVE FEFEIENCES ...t e e e 14
3  Terms, definitions and abbreviated terms ..o 15
3.1 System definitioNS ... ..o 15
3.2 General definitioNS . ... 15
3.3 SpPeCific defiNitioONS .....iu i 18
3.3.1 Common definitioNS ... 18
3.3.2 DefinitionNs fOr ANNEX A ..o 19
3.3.3 Definitions for ANNEX B ... 19
3.34 Definitions for ANNEX C ..o 21
3.3.5 Definitions fOr ANNEX D ..ov.iiii e 22

3.4 Abbreviated termMS .. ... 23
3.4.1 Common abbreviations ..o 23
3.4.2 Abbreviations for ANNEX A ..o 24
3.4.3 Abbreviations for ANNEX B ... 24
3.4.4 Abbreviations for ANNEX C ... 24
3.4.5 Abbreviations for ANNEX D ... 24

3.5 L0201 0 1V7=1 o) (o] o - 3PS 24

4 General arChitECIUIE ... e 24
4.1 GeNEriC PDS iNtErTacCe ....iviiii e 24
4.2 Typical structure of automation systems ... 29
4.3 Structure of the logical PDS .. ... 30
4.4 Use cases Of the P S .. . s 33
4.41 (7Y U= - | PP 33
4.4.2 Use case ENGINEEriNg ... ..o 33
4.4.3 Use case Operation-control ... 34

5 FUNCHONAl ElEmMENTS ..o e 35
5.1 Device identification FE ... 35
5.1.1 (7Y 1= - | PP 35
51.2 P aramM B IS . e 35

5.2 DeViCe CONIOl FE oo e e aaenas 35
5.2.1 GBNETAl e 35
5.2.2 11O data oo 36
5.2.3 AL S i 36
5.2.4 P aramM B IS o o 38

5.3 CommuniCation FE .. ... 38
5.3.1 GBNEIAl e 38
5.3.2 7O o £ - TP 38
5.3.3 S AL S i 39
5.3.4 L= L= 0 4 1= (=Y =TS 41

5.4 BasSiC AriVe FE oo 41
5.4.1 GBNEIAl e 41
5.4.2 7O o £ - TP 42

54.3 S A S e s 43



IEC 61800-7-1 Ed. 2.0 - Preview only Copy via ILNAS e-Shop

IEC 61800-7-1:2015 © IEC 2015 -3-

5.4.4 P aramM B IS . e 44

5.5 Optional application FE .......oooiiiiiie e 45

B APPHCAtION MOGES .t 45
6.1 LT 1= - | PPN 45
6.2 e (e [ U= w7 0] o1 o I 46
6.3 VA= [ Y3 1472 o7 o 1 { o ] 47
6.4 POSIION CONTIOL .. e e e e e aaenas 48

7 Profile specCific @XteNSIONS ... i 49
8 SHIUCIUIE fOr ANNEXES oo 50
8.1 LT 1= - 1 RPN 50
8.2 Structure of the AnNNEXES ... 50
Annex A (normative) Mapping to profile CiA 402 drive and motion control............................ 54
A1 L0 1YY LY TN PPN 54
A.2 Mapping of general architecture ... 54
A.2.1 Typical structure of automation system ..o, 54
A.2.2 Structure of the logical PDS.... ... 54
A.2.3 Use cases of the PD S .. ... 55

A.3 Functional elements .. ... 55
A.3.1 Device identification FE ... 55
A.3.2 Device Control FE ..o 56
A.3.3 Communication FE ... 57
A.3.4 BasiC drive FE ... 58
A.3.5 Optional application functions FE...........ccoiiiiiiii e 59

A.4 APPHCAtION MOAES.. e 60
A.4.1 GBNEIAl e 60
A.4.2 LI ] e [ L= e 0 o |4 o | PP 60
A4.3 VeloCity CONTIOl . ... e 61
A.4.4 POSItION CONTIOL. ... e 64
Annex B (normative) Mapping to profile CIP Motion™ ... e 67
B.1 L@ N =Y Y= PPN 67
B.2 Mapping of general architeCture ... 67
B.2.1 Typical structure of automation systems ............cooiiiiiiiiii 67
B.2.2 Structure of the logical PDS.... ... 68
B.2.3 Use cases of the PDS .. ... 69

B.3 Functional lements . ... 70
B.3.1 Device identification FE ... 70
B.3.2 Device CONrOl FE ... e 70
B.3.3 Communication FE ... 72
B.3.4 BasiC drive FE ... 74

B.4 APPHCAtION MOAES.. .o e 77
B.4.1 GBNETAl e 77
B.4.2 LI ] e [ L= e 0 o |4 o | PP 78
B.4.3 VeloCity CONTIOl. ... e 79
B.4.4 POSItION CONTIOL. ... e 79

B.5 Profile specific eXtENSIONS. ... i 79
Annex C (normative) Mapping to profile PROFIArive ... 80
CA1 OV BV W . e e e e e 80

C.2 Mapping of general architecture ..o 80



IEC 61800-7-1 Ed. 2.0 - Preview only Copy via ILNAS e-Shop

-4 - IEC 61800-7-1:2015 © IEC 2015

C.21 Typical structure of automation Systems .........cocoiiiiiiii i, 80
C.2.2 Structure of the logical PDS.... ... 82
C.2.3 Use cases Of the PD S ... . e 83

C.3 Functional elements ... ... 85
C.3.1 Device identification FE ... 85
C.3.2 Device CoNtrol FE ... 85
C.3.3 Communication FE ... 87
C.34 BasiC Arive FE ..o e 88
C.3.5 Optional application functions FE.............ooi e, 89

C4 APPHCAtION MOAES...uii e e e 90
C.41 LT o= = | P 90
C.4.2 B Ie ] o 1O TR0 0] o1 1 oY PP 90
C4.3 VeloCity CONTIOl. ... e 90
C4.4 PoOSition CONtrol .. .o 92

C.5 Profile specific @XIeNSIONS. ... ..ot 92
Annex D (normative) Mapping to profile SERCOS ... 93
D.1 L@ AT =1 S 93
D.2 Mapping of general architeCture ... 93
D.2.1 Typical structure of automation systems .........cc.cooiiiiiiii 93
D.2.2 Structure of the logical PDS..... ..o 95
D.2.3 Use cases Of the PD S ... . e 95

D.3 Functional elements ... ... 95
D.3.1 Device identification FE ... 95
D.3.2 Device CONtrol FE ... 96
D.3.3 Communication FE ... 97
D.3.4 BasiC AriVe FE ..o 98
D.3.5 Optional application functions FE.............oi e 100

D.4 APPHCAtION MOAES. .. e 100
D.41 LY o =T = | 100
D.4.2 1o ] (e [V = o0 o 1 oY 102
D.4.3 VelOCItY CONTIOL ... e e aea e 103
D.4.4 PoOSition CONtrol .. . 104

D.5 Profile specific eXtENSIONS......oiiii 105
BB O G AP Y e e 107
Figure 1 — Structure of IEC B1800-7 .. ...iuiiiie e e s 13
Figure 2 — Definition of power drive system... ... 25
Figure 3 — Example of system structures for position-control applications ............................. 26
Figure 4 — Examples of system structures for velocity-control applications............................ 27
Figure 5 — Examples of system structures for torque-control applications ............................. 28
Figure 6 — Typical structure of automation systems (adapted from IEC TR 62390)................ 29
Figure 7 — Structure of the PDS with functional elements...........ccoooiii 31
Figure 8 — Functional elements (FE) in the logical PDS..........cccoiiiiiii e, 32
Figure 9 — Use case for the generic PDS interface..........coooiiiiiiiiiiii e, 33
Figure 10 — The generic interface in the use case Operation..........ccoooiiiiiiiiiii 34
Figure 11 — Device control FE state-chart diagram.............cooooiiiiii 37

Figure 12 — Device control FE state transition table ... 37



IEC 61800-7-1 Ed. 2.0 - Preview only Copy via ILNAS e-Shop

IEC 61800-7-1:2015 © IEC 2015 -5-

Figure 13 — Communication FE state-chart diagram...........c..oooiiiiiii 40
Figure 14 — Communication FE state transition table ...............ccoooiiiii e, 40
Figure 15 — Optional Communication FE state-chart diagram..................coooiiiiiiiiin e, 41
Figure 16 — Optional Communication FE state transition table ...............cc.co, 41
Figure 17 — Basic drive FE state-chart diagram...........c..oooiiiii 43
Figure 18 — Basic drive FE state transition table ... 43
Figure 19 — Optional Basic drive FE state-chart diagram................cooooiiiiiiiii i, 44
Figure 20 — Optional Basic drive FE state transition table ... 44
Figure 21 — Torque control application mode ...... ... 46
Figure 22 — Torque control with velocity feedback application mode ..............ccoviiiiiiiiininnnis 47
Figure 23 — Velocity preset application Mode ... 47
Figure 24 — Velocity control application mode ... 48
Figure 25 — Velocity control with position feedback application mode........................ 48
Figure 26 — Position preset application mode ... 49
Figure 27 — Position control application Mode ............ooiiiiiii e 49
Figure A.1 — CiA 402 logical power drive system model ..........c..coiiiiiiiiiii e 55
Figure B.1 — CIP Motion I/O Connection data structure ..........c..ccoooiiiiiii 68
Figure B.2 — Object structure of the logical PDS ..., 68
Figure B.3 — Motion Device Axis Object state machine.............cc.cooiiiiiiiiiii i, 71
Figure C.1 — Overview of communication devices and services in PROFIdrive...................... 81
Figure C.2 — Structure of the PROFIArive deviCe........c.ooiuiiiiiiiii e 82
Figure C.3 — PROFIdrive Axis type Drive ObjecCt .......coouiiiiiiiii e, 83
Figure C.4 — Functional block diagram of the PROFIdrive Axis type DO.........cccoeeiiiiiinnnni. 84
Figure C.5 — Mapping of Communication FE states.........c...cooiiiiiiiii 87
Figure D.1 — Topology @XamPle ... e e 94
Figure D.2 — State machine of Basic drive FE ..., 99
Table 1 — Structures within the scope of this part of IEC 61800-7 .......cooiiiiiiiiii, 29
Table 2 — Parameters in the Device identification FE ..., 35
Table 3 — Status values for the Device control FE ..., 36
Table 4 — Command values for the Device control FE ... 36
Table 5 — Parameters in the Device control FE ... ... e 38
Table 6 — Status values for the Communication FE (see Figure 13) ........ooiiiiiiiiiiiinnenn. 39
Table 7 — Command values for the Communication FE (see Figure 13)........ccccooviiiiiiiinnnn.. 39
Table 8 — Status values for the optional Communication FE (see Figure 15) ................cccoe... 39
Table 9 — Command values for the optional Communication FE (see Figure 15) ................... 39
Table 10 — Status values of the Basic drive FE ... ... 42
Table 11 — Optional status values for the Basic drive FE............coooiiiiiiiii i, 42
Table 12 — Command values for Basic drive FE ... 42
Table 13 — Optional command values for the Basic drive FE ..., 43
Table 14 — Possible generic application modes ... ... 45
Table 15 — Set-point values for generic application modes...........cccooviiiiiiiiiiie e, 46

Table 16 — Mapping of names t0 Profiles......c.ooo i 50



IEC 61800-7-1 Ed. 2.0 - Preview only Copy via ILNAS e-Shop

-6- IEC 61800-7-1:2015 © IEC 2015

Table 17 — Structure Of @nNNEXeS ... e 51
Table 18 — Profile SPeCIfiC 1EIMS ... e 52
Table 19 — Supported application MOAES ........couiiiiiii e 52
Table 20 — 1/O data for profile torque mode..... ..o 52
Table 21 — 1/0O data for profile velocity Mmode ..o 53
Table 22 — 1/0 data for profile position Mode........ccoiiiiiiii e 53
Table A.1 — Profile SpeCifiC termMS. ... 54
Table A.2 — Drive device identification parameters...........coooooi i 56
Table A.3 — Status values for the Device control FE............ 56
Table A.4 — Command values for the Device control FE ..o 57
Table A.5 — Parameters in the Device control FE ... 57
Table A.6 — Status values for the Communication FE ..., 57
Table A.7 — Command values for the Communication FE ..., 58
Table A.8 — Status values for the Basic drive FE..........oiiiiiiii e 58
Table A.9 — Command values for the Basic drive FE ..........cocoiiiiiiiiii e 58
Table A.10 — Basic drive FE parameters ... ..o 59
Table A.11 — Optional application functions FE parameters.............coooiiiiiiii, 60
Table A.12 — Supported application MOAES ........cciiniiiiiii e 60
Table A.13 — 1/O data for profile torque Mode ..........cooiiiiiii i 60
Table A.14 — Parameter for profile torque mode........ ... 61
Table A.15 — I/O data for cyclic sync torque Mode .........ooouiiiiiiiii e 61
Table A.16 — Parameter for cyclic sync torque mode..........c.ooviiiiiiii i 61
Table A.17 — 1/O data for veloCity MOde .......coniinii e 62
Table A.18 — Parameter for veloCity Mode....... ..o 62
Table A.19 — I/O data for profile velocCity Mode ..o 62
Table A.20 — Parameter for profile velocity mode ...........coooiiiiiiiiiii e 63
Table A.21 — 1/O data for cyclic sync velocity mode..........ccoooiiiiiiii i 63
Table A.22 — Parameter for cyclic sync velocity mode ..o, 64
Table A.23 — 1/O data for profile position mode ... 64
Table A.24 — Parameter for profile position mode..........cooiiiiiiiiiii e 65
Table A.25 — 1/O data for interpolated position mode...........ccoooiiiiiiiiiii i 65
Table A.26 — Parameter for interpolated position mode ..., 65
Table A.27 — 1/O data for cyclic sync position mode ..........cccoeiiiiiiiiiiiii e 66
Table A.28 — Parameter for cyclic sync position mode ...........ccooiiiiiiiiiiiii i 66
Table B.1 — Profile specCific terms. . ... e 67
Table B.2 — Mapping of parameters for the Device identification FE.................................... 70
Table B.3 — Mapping of status values for the Device control FE ............ccoooiiiiiiiiiiiee, 71
Table B.4 — Mapping of command values for the Device control FE ................cooiiiiiiininnn. 71
Table B.5 — Mapping of parameters for the Device control FE ... 72
Table B.6 — Mapping of status values for the Communication FE ... 73
Table B.7 — Mapping of command values for the Communication FE ....................coooiinn. 73
Table B.8 — Mapping of status values for the optional Communication FE............................. 73

Table B.9 — Mapping of command values for the optional Communication FE ....................... 73



	English 
	CONTENTS


