IEC 61968-9:2013

IEC IEC 61968-9

®
®

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Edition 2.0 2013-10

colour
inside

Application integration at electric utilities — System interfaces for distribution
management —
Part 9: Interfaces for meter reading and control

Intégration d'applications pour les services électriques — Interfaces systéme
pour la gestion de distribution —
Partie 9: Interfaces pour le relevé et la commande des compteurs




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

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2013 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 la CEl ou du Comité national de la CEIl du pays du demandeur.

Si vous avez des questions sur le copyright de la CEl ou si vous désirez obtenir des droits supplémentaires sur cette
publication, utilisez les coordonnées ci-aprés ou contactez le Comité national de la CEIl de votre pays de résidence.

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

Useful links:

IEC publications search - www.iec.ch/searchpub

The advanced search enables you 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withdrawn publications.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 on-line 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
additional languages. Also known as the International
Electrotechnical Vocabulary (IEV) on-line.

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 la CEI

La Commission Electrotechnique Internationale (CEIl) 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 CEI

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

Liens utiles:

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

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

Just Published CEI - webstore.iec.ch/justpublished

Restez informé sur les nouvelles publications de la CEI.
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 au monde de termes
électroniques et électriques. Il contient plus de 30 000
termes et définitions en anglais et en frangais, ainsi que
les termes équivalents dans les langues additionnelles.
Egalement appelé Vocabulaire Electrotechnique
International (VEI) en ligne.

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://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://webstore.iec.ch/csc
mailto:csc@iec.ch
http://webstore.iec.ch/justpublished

IEC 61968-9

Edition 2.0 2013-10

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

colour
inside

Application integration at electric utilities — System interfaces for distribution
management —
Part 9: Interfaces for meter reading and control

Intégration d'applications pour les services électriques — Interfaces systéme
pour la gestion de distribution —
Partie 9: Interfaces pour le relevé et la commande des compteurs

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE

INTERNATIONALE PRICE CODE x H
CODE PRIX 2

ICS 33.200 ISBN 978-2-8322-1165-6

Warning! Make sure that you obtained this publication from an authorized distributor.
Attention! Veuillez vous assurer que vous avez obtenu cette publication via un distributeur agréé.

® Registered trademark of the International Electrotechnical Commission
Marque déposée de la Commission Electrotechnique Internationale



-2 - 61968-9 © IEC:2013

CONTENTS

O T o ] I S 9
INTRODUGCTION ...ttt et e et e e e e e e e e e e et e et e e eanns 12
1 ST o 1= 14
2 NOrmative referenNCeS ... ... 15
3  Terms, definitions and abbreviations ... 16
3.1 Terms and definitioNS .. ..o 16

3.2 A DI EVIAtiONS . e 17

4  Reference and information Models ..o 18
4.1 General approach to metering systems .........ooiiiiiiii 18

4.2 ReferenCe MOAEl.......c.uiiiii e e 19
4.21 (1Y 1= = | 19

4.2.2 Metering system (MS) — Data collection............coooiiiiiiiinns 22

4.2.3 Metering system (MS) — Control and reconfiguration....................... 23

4.2.4 Load control ... 23

4.2.5 Load management system (LMS).........cooiiiiiiiiiiiie e 23

4.2.6 Meter asset management (MAM) system ..........coooiiiiiiiiiiinns 24

4.2.7 Meter data management (MDM) system..........c.ccooiiiiiiiiiiiiiieenn, 24

4.2.8 Customer information system (CIS) ......cccooiiiiiiiiiiii e 24

4.2.9 Outage management system (OMS) .......cooiiiiiiiiiiii e, 24

4.2.10 Network operations (NO) .......oiuiiiiii e 25

4.2.11 Meter maintenance (MM) ... 25

4.212 P LA NING .o 25

4.2.13 Work management (WM) ... 25

4.2.14 Point of sale (POS) ... 25

4.2.15 BT . 25

4.2.16 Load control deViCes ... ... 25

4.2.17 PAN dEVICES ..ouiiiiiiiee e e 26

4.2.18 Demand response management system (DRMS) ..........c..coiiiiinnn 26

4.3 Interface reference Model ... 26

4.4 Meter reading and control functions and components..............coccoeviiiiiiinennnen. 26

4.5 Static information model ... 27
451 GENEIAL .. 27

4.5.2 Classes for meter reading and control .............ccoocoiiiiiiiinin i, 28

453 Classes related to meter reading and control.................occoeiiinne. 32

5 Meter reading and control Message tyPeS. ... 33
5.1 LT 1= = Y SN 33

5.2 End device event MeSSages . ... oo 33
5.2.1 GENEIAL .. 33

5.2.2 APPIICAtIONS ..o 34

5.2.3 Message format... ... 40

5.3 Meter reading MESSaAgES ..uiu ittt aaas 42
5.3.1 GENErAl .o 42

5.3.2 APPIICAtIONS ..o 42

5.3.3 Message formats . ... 47

54 End device CONtrol MeSSagES. .. cuu i e 58

5.4.1 GENEIAI . 58



61968-9 © |IEC:2013 -3 -

5.4.2 APPHCAtIONS ... 58

5.4.3 Message format.........oouiiiiiiii 65

5.5 Meter SErviCe reqUESTES .. ... 68
5.5.1 GENErAl .o 68

5.5.2 APPIICAtIONS ..o 69

5.5.3 Message format... ... 72

5.6 Metering SYsStem EVEeNTS ... 73
5.6.1 GENEIAl .o 73

5.6.2 Applications — Firmware upgrade ..o 74

5.6.3 Message fOrmMats .......oouiiiiiii e 74

5.7 CustomeEr SWItCHING ... oo 74
5.7.1 GENEIAL .. 74

5.7.2 Message formats . ... 75

5.8 Payment metering ServiCe MeSSages .. ... 75
5.8.1 (€ T=T a1 =Y P 75

5.8.2 Auxiliary agreements ... 75

5.8.3 APPIICAtIONS .. 76

5.8.4 Message fOrmats . ..o 77

5.9 Premise area NetWOrks ... ... 80
5.9.1 GENEIAL .. e 80

5.9.2 APPHCAtIONS ... 81

5.9.3 Message fOrmats .......ooiiiiii 83

5.10 Master data management MEeSSETES ... vuu i 83
5.10.1 GENEIAI .. e 83

5.10.2 APPHCAtIONS ... 84

5.10.3 Message formats . ... 91

6  DoCUMENT CONVENTIONS ..o et 104
6.1 L0 11 o =T =Y o T 104

6.2 Message definitioNS ... 105
6.2.1 GeNEral .o 105

6.2.2 Mandatory vs. optional..........c.c.ooiiiiiii 105

6.2.3 VBID LENSE . 105

6.3 Synchronous versus asynchronous MeSSAQES ......cvvvvviriiineineineeneiieeraeranneennns 105

6.4 Depiction of simple acknowledgment messages ...........oovviiiiiiiiiiii e, 105
Annex A (normative) Description of message type verbs.........ooviiiiii 106
Annex B (informative) Reply error COAES ... ... 108
Annex C (normative) Procedure for the generation of a ReadingType name....................... 115
Annex D (normative) Quality code enumerations............oouiiiiiiiiiiiiiiiii 170
Annex E (normative) EndDeviceEventType enumerations ...........coooeuiiiiiiiiiiiiiiiies 183
Annex F (normative) EndDeviceControlType enumerations............ccooviiiiiiiiiiiiiinins 221
Annex G (normative) Conventions for naming and identifying objects ..................co.onlll 224
Annex H (normative) XML schemas for message payloads .........ccccoovvviiiiiiiiiiiieiecee 227
Annex | (informative) XML schemas for message payloads.........c..ccoiveiiiiiiiiiiiiiiiens 314
Annex J (normative) Request parameters .. ... 389
Annex K (normative) Master data management transaction processing..........ccccocceeevvinnenns. 395
Annex L (informative) Master data management use cases and sample XML..................... 402

Annex M (informative) Notes on extended use of IEC 61968-100...........cccoeeviiiniiiiniinniennnen. 438



—4— 61968-9 © IEC:2013

BB O G AP Y e e 440
Figure 1 — IEC B81968-9 SCOPE . ouuiiiiiiiiiii ettt e e e e e e e aas 15
Figure 2 — Example of an end device with functions ..., 20
Figure 3 — IEC 61968-9 reference model....... ..o 21
Figure 4 — IEC 61968-9 Reference model with customer information and billing system........ 22
Figure 5 — Outage Detection, request/reply message exchange, example 1.................ccceee. 35
Figure 6 — Outage Detection, request / reply message exchange, Example 2........................ 36
Figure 7 — Outage Detection, publish/subscribe exchange, Example 1...........ccooiiiiiiiies 37
Figure 8 — Outage Detection, publish/subscribe exchange, Example 2............cccooiiiiiinnnnn.. 37
Figure 9 — Meter Health Event exchange, Example 1 .. ..., 38
Figure 10 — Meter Health Event exchange, Example 2 ... ..o 39
Figure 11 — Power quality event exchange, Example 1 . ... 39
Figure 12 — Power quality event exchange, Example 2 ..., 40
Figure 13 — End device event message format...........cooooiiiiiiiiiii e, 41
Figure 14 — Example use of meter read schedule to create subscription ...l 43
Figure 15 — Example manual meter reading exchange ...........ooooviiiiiiiiiiii e 44
Figure 16 — Example On-Request meterread ...........cooviiiiiiiiiii i, 45
Figure 17 — Historical MeterData eXChange.........cooiuiiiiiiii e 46
Figure 18 — Example billing inquiry message exchange ..........ccoooiiiiiiiiiiiiiii e 46
Figure 19 — Meter readings message format ... ... 47
Figure 20 — Reading StrUCIUIE ... ..o e e e 48
Figure 21 — Timestamps assigned between systems ..o, 49
Figure 22 — Conventions for timeStamp and timePeriod ... 49
Figure 23 — IntervalBIoCK StrUCLUre ........cooiiii 50
Figure 24 — Interval data timestamp generation ... 51
Figure 25 — Time interval CONVENtIONS ... e 51
Figure 26 — ReadingType StrUCIUIe ... ... 52
Figure 27 — Meter read schedule message format...........cooooiii 57
Figure 28 — Example load control message eXChange ........cooviiiiiiiiiiiiiie e, 59
Figure 29 — Example message exchange for LC unit installation.....................ooooin. 60
Figure 30 — Example message exchange for change of customer program .............c..cooeeenies 61
Figure 31 — Example message exchange for change of customer program w/o MDM ............ 61
Figure 32 — Example for change of customer program with meter change out....................... 62
Figure 33 — Example message exchange for meter connect/disconnect ..............c...cooeiieanies 63
Figure 34 — Example of remote connect/disconnect directly between CIS and MS ................ 64
Figure 35 — Example message exchange for real-time price signal ..............c.cooiiiiiinn. 65
Figure 36 — End device controls message format............coooiiiiiiiiiiiii e 66
Figure 37 — Example meter installation and removal message exchange ............cc.coeeeiienns 69
Figure 38 — Example end device event message exchange due to meter changeout............. 70
Figure 39 — Example message exchange due to CIS alarms ...........ccocoviiiiiiiiii e, 71
Figure 40 — Example message exchange when meter is changed out for recalibration.......... 72

Figure 41 — Meter service requests message format ... 73



61968-9 © |IEC:2013 -5-

Figure 42 — Example firmware upgrade message exchange ..., 74
Figure 43 — Example customer switching message exchange ..........ccccooiiiiiiiiiiiinc e, 75
Figure 44 — Message exchange for transferring auxiliary agreement information................... 76
Figure 45 — Message exchange for transferring receipt information.................c...cos 77
Figure 46 — Message exchange for transferring transaction information ..............c...c..cos 77
Figure 47 — Auxiliary agreement configuration message format................ccocoiiiiiiiininen. 78
Figure 48 — ReceiptRecord message format ...........cooiiiiiiiiii i, 79
Figure 49 — TransactionRecord message format ..., 80
Figure 50 — Pairing of @ PAN dEVICE ...t 81
Figure 51 — PAN deViCe EVENES . ouiiiiiiii e e 82
Figure 52 — PAN deViCe CONIIOIS .. ouiuiiii e e e e 83
Figure 53 — Master data lINKages .. ... 85
Figure 54 — Message exchange for transferring supplier information...............c...cocos 86
Figure 55 — Message exchange for transferring customer information.........................coon. 87
Figure 56 — Message exchange for transferring customer agreement information ................. 87
Figure 57 — Message exchange for transferring customer account information...................... 88
Figure 58 — Message exchange for transferring service category information........................ 88
Figure 59 — Message exchange for transferring usage point information ............................... 89
Figure 60 — Message exchange for transferring meter information .....................coin. 89
Figure 61 — Message exchange for transferring end device information ..............c..cooits 90
Figure 62 — Message exchange for transferring service location information......................... 91
Figure 63 — Message exchange for transferring pricing structures.............coooooiiiiiiiiinen. 91
Figure 64 — MasterDatalLinkageConfig message format ...........ccccooiiiiiiiiiiicicici e, 92
Figure 65 — Service supplier configuration message format ... 93
Figure 66 — Customer configuration message .........c.oiiiiiiiii i 94
Figure 67 — Customer agreement configuration message............cooviiiiiiii i, 95
Figure 68 — Customer account configuration message ..........cccoeiiiiiiiiii i, 96
Figure 69 — ServiceCategoryConfig message format............oooooiiiiiiii e, 96
Figure 70 — UsagePointConfig message format ... 97
Figure 71 — UsagePointLocationConfig message format ..............c.coooiiiiiiiii i, 99
Figure 72 — End device config message format............cooiiiiiiiiii i 100
Figure 73 — Meter configuration MmesSSage .........oviiiiiiiii 101
Figure 74 — ComModuleConfig message format............cooiiiiiiiiiiiii e 102
Figure 75 — ServiceLocationConfig message format..............cooiiiiiiiiiiii i 103
Figure 76 — PricingStructureConfig message format ..., 104
Figure B.1 — Reply Message States ... 114
Figure C.1 — Typical enumerations for accumulation behaviour....................oocoiiin, 123
Figure C.2 — Typical enumerations for direction of flow .............coooiiiiiiiii 130
Figure C.3 — Voltage measuremMents ... ... 137
Figure E.1 — Event data . ..o 184
Figure G.1 — CIM MaAming ..o e et e e e e et et e e e e e e e aaaas 224
Figure G.2 — Example XML structure for Names ............oouiiiiiiiii e 225

Figure G.3 — Use of names for referencCes. ... ..o 226



-6 - 61968-9 © IEC:2013

Figure J.1 — Message request StrUCTUIe ... ..o 389
Figure J.2 — GetMeterREaAdINGS .. .vuiviiiiiii e e 390
Figure J.3 — GetENdDeVICECONTig . .iviiii e 391
Figure J.4 — GetCustomerMeterDataSet. ..o 392
Figure J.5 — GetMeterServiceReqUESES ... v 393
Figure K.1 — Message Envelope EXtENSION ......ouiiiiii e 396
Figure K.2 — OperationSet .......oiuiiiii e 397
Figure K.3 — Pattern 1: Request/response (non-OperationSet) ... 398
Figure K.4 — Pattern 2: published event (non-OperationSet) ...........coooiiiiiiiiiii, 399
Figure K.5 — Pattern 3: Request/response (OperationSet)...........ccooviiiiiiiiiiii e 400
Figure K.6 — Pattern 4: published event (OperationSet) .........cccoooiiiiiiiiiii i 401
Figure M.1 — Get/cancel pattern which is not recommended.......................... 438
Figure M.2 — Get/cancel pattern which is recommended .............coooiiiiiiiiiiii e, 439
Table 1 — Document overview for [EC 61968-9 .........oiiiiiiiiieie e 13
Table 2 — Business functions and abstract components ... 27
Table 3 — Classes for meter reading and Control ... 28
Table 4 — Classes related to meter reading and control.............ccoooiiiiiiiii i, 32
Table 5 — IEC 61968-9 configuration profil€s ..........coouiiiiiiiii e 84
Table A1 — CommMONIY USEA VEIDS ...c.uiii e e e e 106
Table B.1 — ReplyCode Categories ... . e e 108
Table B.2 — Error-free ENUMerations...... ... 109
Table B.3 — Missing-element ENumMerations ... 109
Table B.4 — Bad-value EnUmMerations ........ ..o e 109
Table B.5 — Too-many-values enumerations ....... ..ot 110
Table B.6 — Request-timed-out enumerations ..., 110
Table B.7 — Application-error enumMerations ...........ooiiiiiiii e 111
Table B.8 — Business-rule-violation enumerations.......... ..o 111
Table B.9 — Security issue enuUMErations ... ... 111
Table B.10 — ComMmMON €NUMETAtIONS .....uiiiiiii e e et en e 112
Table C.1 — Time-period of interest enumerations............ccccoiiiiiiiiiic e, 116
Table C.2 — Data qualifier enumerations ... ... 116
Table C.3 — measuringPeriod enumMerations.........c.cooiuiiiiiii i 117
Table C.4 — Demand normalization SCalars .........c.ooiiuiiiiiiie e e 119
Table C.5 — Accumulation behaviour enumerations........ ..o 121
Table C.6 — Customary accumulation behaviour enumerations ... 123
Table C.7 — Direction of flow enumeration. ..o 124
Table C.8 — DirectionOfFlow enumeration equivalencies..............ccccoviiiiiiiiiciiieeceee 130
Table C.9 — COMMOGITY ...cuuiiii e e e e et et et eaes 131
Table C.10 — measurementKind INdeX ... ... e 132
Table C.11 — Harmonic and Interharmonic enumerations .............ccooiiiiiiiiiiii e 138
Table C.12 — Argument eNUMEIratioNS ... ..o 138

Table C.13 — Time Of Use ENUMEratioNS ......coniiiieiiie e e 139



61968-9 © IEC:2013 -7-

Table C.14 — Critical Peak Period Enumerations ......... ..o 140
Table C.15 — Consumption Tier ENUMErations ...........cooiiiiiiiiiiiiii e 141
Table C.16 — Example Combinations of TOU and Consumption Tier Enumerations............. 141
Table C.17 — Phase enumerations .........ooiiiiii e 142
Table C.18 — Power of ten enumerations ... ... 146
Table C.19 — Historical concentration multiplier enumerations ..............ccoooiiiiiiiiiinneenns 147
Table C.20 — Base Sl Units Of MEaASUIe .......ciuiiiii e e 149
Table C.21 — Derived Sl units of measure with special names ... 149
Table C.22 — Derived Sl Units of Measure without Special Names ... 151
Table C.23 — Non-SI Units of Measure accepted for use with the International System

Lo 01 o V1 £ PP 154
Table C.24 — Dimensionless and Concentration Units of Measure................c.ccooiiiins 155
Table C.25 — Non-SI units whose values in S| units shall be obtained experimentally ......... 157
Table C.26 — Other Non-Sl Units of MEaSUIe ......cc.iiuiiiiiiiii e 158
Table C.27 — Non-SI Units Associated with the CGS and the CGS-Gaussian System of

L T PP PPRPRR 162
Table C.28 — Currency units of measure (from ISO 4217) ... 163
Table C.29 — ReadingType EXampPles ... e 165
Table D.1 — System identifier.... ..o 171
Table D.2 — Example quality code Categories. ... ..o 171
Table D.3 — Validity related COUES ... 172
Table D.4 — Diagnostics related COdes ... ..o 173
Table D.5 — Power quality related COUeS ..o 173
Table D.6 — Tamper / revenue protection related codes ............cooiviiiiiiii i, 174
Table D.7 — Data collection related COdes ... .o 174
Table D.8 — Failed reasonability testing related codes ... 176
Table D.9 — Failed validation testing related codes ..., 176
Table D.10 — Edit related COUES ... . 177
Table D.11 — Estimation related codes. ... ..o e 178
Table D.12 — Questionable related COdes. ... .o 179
Table D.13 — Derived related COAES ... ..o 180
Table D.14 — Projected related COAeS ..o 181
Table D.15 — Example Quality COAES..... it e 182
Table E.1 — ENADEVICETYPE COUES ..ouniiiiiiiiii i e 185
Table E.2 — EndDeviceDomain COAES. ... co.uiiiiiiiiiieii e e e 187
Table E.3 — EndDeviceSubdomain COAES ... ..iiuiiiiiii e 188
Table E.4 — EndDeviceEventOrAction COAeS ... ..o 193
Table E.5 — Battery eVeNts. .. ..o 200
Table E.6 — Billing @VENTS ..ou e 200
Table E.7 — Cartridge @VENES ... e 201
Table E.8 — CloCK ©VeNES ... e 201
Table E.9 — Communication eVeNtS ... ... 202
Table E.10 — Configuration @VENTS ........couiiiii e 203

Table E.11 — DemMand EVENES ..o e 204



-8 - 61968-9 © IEC:2013

Table E.12 — FIrmware @VeNtS ... e 204
Table E.13 — GasSUPPIY BVENTS ....iu i e 206
Table E.14 — Installation eVeNnts ... 206
Table E.15 — LoadControl @VENtS . ... 207
Table E.16 — LoadProfile @VeNnts ... 207
Table E. 17 — LOGS EVENES .o e e 208
Table E.18 — MEMOIY EVENTS ...iuiiiii e e et e e ens 208
Table E.19 — Metrology EVENES ... .o 209
Table E.20 — MobileSecurity @VeNnts ... ... 210
Table E.21 — MOAEM BVENTS ... oo 211
Table E.22 — ModUuleFirmware EVENTS ... 211
Table E.23 — NetWOrK eVentS ..o e e 211
Table E.24 — PAN / HAN eVENES . oo 212
Table E.25 — POWET @VENES oo 213
Table E.26 — PresSsuUre @VENTS ... 216
Table E.27 — RCDSWItCh @VeNnts ... e 217
Table E.28 — SeCUNtY @VENTS ...oui e e e 217
Table E.29 — Temperature @VeNtS . ... e 219
Table E.30 — VideoDisplay EVeNtS . ... 219
Table E.31 — WaterSupply @VeNnts ... e 220
Table F.1 —Demand CoNtrols ... e e 221
Table F.2 — LoadControl CONTIOIS ....c..ie et 222
Table F.3 = PAN / HAN CONrolS . ... e e 222
Table F.4 — RCDSWItch Controls. .. ... e 222

Table L.1 — Exemplary master data management / data synchronization use cases............ 403



61968-9 © |IEC:2013 -9-

1)

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

APPLICATION INTEGRATION AT ELECTRIC UTILITIES -
SYSTEM INTERFACES FOR DISTRIBUTION MANAGEMENT -

Part 9: Interfaces for meter reading and control

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 61968-9 has been prepared by IEC technical committee 57: Power
systems management and associated information exchange.

This second edition cancels and replaces the first edition published in 2009. This edition
constitutes a technical revision and includes the following significant technical changes with
respect to the previous edition:

a)

changes to and addition of new profiles to support PAN and UsagePoints;
extensions to support PAN devices generically as EndDevices;

extensions to the MeterReading model and profiles to support richer descriptions of
metered quantities and to accommodate coincident readings;

addition of CIM Name class and corresponding revisions to profiles to allow reference by
name instead of by mRID. Where the document may identify the use of mRID values as
references, Name.name values may be alternatively used. This is described in more detail
in Annex G;
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reference of ReadingTypes, EndDeviceEventTypes and EndDeviceControlTypes using
name references;

definition of normative enumerations for ReadingTypes, EndDeviceEventTypes and
EndDeviceControlTypes in annexes;

various corrections to example sequence diagrams;

Removal of MeterAssetReading profile, where functionality is supported using the
MeterReading profile;

MeterAsset class is now named Meter;
MeterAssetConfig profile now named MeterConfig;
EndDeviceAssets profile now named EndDeviceConfig;

removal of EndDeviceFirmware profile, where functionality is supported using the
EndDeviceConfig profile;

use of new namespaces to reflect the new edition, where the namespaces is reflective of
the year in which a profile is defined,;

adoption of UsagePoint as a replacement for and a generalization of ServiceDeliveryPoint;
SDPLocationConfig has been deprecated in favor of UsagePointLocationConfig;

some profiles previously defined have been moved into the new subclause 5.10 which is
focused on data linkages;

elimination of the MeterSystemEvents profile, as it provided no functionality that could not
be achieved with the EndDeviceEvents profile;

there were several profiles originally defined in support of prepayment use cases that
were identified to be more general in nature, and were consequentially moved to 5.10.
Subclause 5.8 now consists of only those profiles that are specific to prepayment. In all
cases there has been some refactoring of these profiles to reflect other necessary
changes that have been described;

supplierConfig has been renamed ServiceSupplierConfig;

messages using the SUBSCRIBE verb have been removed as these are related to the
underlying communication transport and do not reflect actual IEC 61968 messages.

The text of this standard is based on the following documents:

FDIS Report on voting
57/1377/FDIS 57/1394/RVD

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

A list of all parts in the IEC 61968 series, published under the general title Application
integration at electric utilities — System interfaces for distribution management, can be found
on the IEC website.
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The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch” in the data
related to the specific publication. At this date, the publication will be

* reconfirmed,

* withdrawn,

» replaced by a revised edition, or
*+ amended.

IMPORTANT - The ‘colour inside’' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.
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INTRODUCTION

The purpose of this document is to define a standard for the integration of Metering Systems
(MS), which would include traditional (one or two-way) Automated Meter Reading (AMR)
Systems, with other systems and business functions within the scope of IEC 61968. The
scope of this standard is the exchange of meter reading, transactions, event and control
information between systems within the utility enterprise and between enterprises. The
specific details of communication protocols those systems employ are outside the scope of
this standard. Instead, this standard will recognize and model the general capabilities that can
be potentially provided by advanced and/or legacy meter infrastructures, including two-way
communication capabilities such as load control, dynamic pricing, outage detection,
distributed energy resource (DER) control signals and on-request read. In this way, this
standard will not be impacted by the specification, development and/or deployment of next
generation meter infrastructures, either through the use of standards or proprietary means.

The IEC 61968 series of standards is intended to facilitate inter-application integration as
opposed to intra-application integration. Intra-application integration is aimed at programs in
the same application system, usually communicating with each other using middleware that is
embedded in their underlying runtime environment, and tends to be optimised for close, real-
time, synchronous connections and interactive request/reply or conversation communication
models. IEC 61968, by contrast, is intended to support the inter-application integration of a
utility enterprise that needs to connect disparate applications that are already built or new
(legacy or purchased applications), each supported by dissimilar runtime environments.
Therefore, these interface standards are relevant to loosely coupled applications with more
heterogeneity in languages, operating systems, protocols and management tools. This series
of standards is intended to support applications that need to exchange data every few
seconds, minutes, or hours rather than waiting for a nightly batch run. This series of
standards, which are intended to be implemented with middleware services that exchange
messages among applications, will complement, not replace utility data warehouses,
database gateways, and operational stores.

As used in IEC 61968, a Distribution Management System (DMS) consists of various
distributed application components for the utility to manage electrical distribution networks.
These capabilities include monitoring and control of equipment for power delivery,
management processes to ensure system reliability, voltage management, demand-side
management, outage management, work management, automated mapping and facilities
management. Standard interfaces are defined for each class of applications identified in the
Interface Reference Model (IRM), which is described in IEC 61968-1, Interface architecture
and general requirements.
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This part of IEC 61968 contains the clauses listed in Table 1 below.

Table 1 — Document overview for IEC 61968-9

Clause Title Purpose
1 Scope The scope and purpose of the document are described.
2 Normative References Documents that contain provisions which, through reference in
this text, constitute provisions of this International Standard.
3 Terms, Definitions and
Abbreviations
4 Reference and Information Description of general approach to metering system,

Models reference model, use cases, interface reference model, meter
reading and control functions and components, message type
terms and static information model.

5 Meter Reading and Control Message types related to the exchange of information for

Message Types documents related to meter reading and control.

6 Document Conventions
Annex A Message Type Verbs Description of the Verbs that are used for the message types
Annex B CIM Extensions CIM extensions to support the recommended message
structure for meter reading and control
Annex C Procedure for the generation of Technique for constructing, and offers recommended
a ReadingTypeld enumerations for the ReadingTypeld textual name and mRID.
Annex D QualityCode enumerations Technique for constructing, and offers recommended
enumerations for reading quality codes
Annex E EndDeviceEvent Code Defines EndDevice alarm and event codes
enumerations
Annex F EndDeviceControl code Defines EndDevice control codes.
enumerations
Annex G Maintaining Relationships Describes the use of the master resource identifier (mRID)
Between Objects and Names.
Annex H XML Schemas for message To provide xsd information for use by developers to create
payloads IEC 61968-9 messages.
Annex | Mappings To provide mappings between |IEC 61968-9 MeterReadings
and other standards.
Annex J Request Parameters Describes the qualification of GET requests using Request
parameters.
Annex K Master Data Management Describes how complex Master data Management / Data

Transaction Processing Synchronization transactions are conveyed and the
associated processing rules.

Annex L Master Data Management Use Describes many of the common Master Data Management use

Cases and Sample XML

cases and provides sample XML to illustrate intended usage
of the various Master Data Management related profiles.

Future editions of IEC 61968-9 will strive to have changes be 'non-breaking', where the
namespace of the previous version may be preserved, but the Revision attribute in the XSD is

incremented.
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APPLICATION INTEGRATION AT ELECTRIC UTILITIES -
SYSTEM INTERFACES FOR DISTRIBUTION MANAGEMENT -

Part 9: Interfaces for meter reading and control

1 Scope

This part of IEC 61968 specifies the information content of a set of message types that can be
used to support many of the business functions related to meter reading and control. Typical
uses of the message types include meter reading, controls, events, customer data
synchronization and customer switching. Although intended primarily for electrical distribution
networks, IEC 61968-9 can be used for other metering applications, including non-electrical
metered quantities necessary to support gas and water networks.

The purpose of this part of IEC 61968is to define a standard for the integration of metering
systems (MS), which includes traditional manual systems, and (one or two-way) automated
meter reading (AMR) systems, and meter data management (MDM) systems with other
enterprise systems and business functions within the scope of IEC 61968. The scope of this
part of IEC 61968is the exchange of information between metering systems, MDM systems
and other systems within the utility enterprise. The specific details of communication protocols
those systems employ are outside the scope of this International Standard. Instead, this
International Standard will recognize and model the general capabilities that can be
potentially provided by advanced and/or legacy meter infrastructures, including two-way
communication capabilities such as load control, dynamic pricing, outage detection,
distributed energy resource (DER) control signals and on-request read. In this way, this
standard will not be impacted by the specification, development and/or deployment of next
generation meter infrastructures either through the use of standards or proprietary means.

The diagram in Figure 1 describes the scope of this part of IEC 61968 from the perspective of
direct and causal or indirect impacts of |IEC 61968-9 messages. Where the focus of
IEC 61968-9 is to define standard messages for the integration of enterprise applications,
these messages may be directly or indirectly related to information flows within a broader
scope. Examples would include messaging between head end systems and meters or PAN
devices. The various components described later in this document will typically fall into either
the category of a metering system (MS) head end, an MDM or other enterprise application
(e.g. OMS, DRMS, CIS).
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Figure 1 — IEC 61968-9 scope

The capabilities and information provided by a meter reading and meter data management
systems are important for a variety of purposes, including (but not limited to) interval data,
time-based demand data, time-based energy data (usage and production), outage
management, service interruption, service restoration, quality of service monitoring,
distribution network analysis, distribution planning, demand response, customer billing and
work management. This standard also extends the CIM (Common Information Model) to
support the exchange of meter data.

2 Normative references

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.

IEC 60050-300, International Electrotechnical Vocabulary (IEV) — Electrical and electronic
measurements and measuring instruments Part 311: General terms relating to
measurements — Part 312: General terms relating to electrical measurements — Part 313:
Types of electrical measuring instruments — Part 314: Specific terms according to the type of
instrument

IEC 61968-1, Application integration at electric utilities — System interfaces for distribution
management — Part 1: Interface architecture and general recommendations

IEC/TS 61968-2, Application integration at electric utilities — System interfaces for distribution
management — Part 2: Glossary

IEC 61968-11, Application integration at electric utilities — System interfaces for distribution
management — Part 11: Common information model (CIM) extensions for distribution
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IEC 61968-100:2013, Application integration at electric utilities — System interfaces for
distribution management — Part 100: Implementation profiles

IEC 61970-301, Energy management system application program interface (EMS-API) — Part
301: Common information model (CIM) base

IEC/TR 62051-1, Electricity metering — Data exchange for meter reading, tariff and load
control — Glossary of terms — Part 1: Terms related to data exchange with metering
equipment using DLMS/COSEM

ISO 8601:2004, Data Elements and Interchange Formats — Information Interchange -
Representation of Dates and Times

3 Terms, definitions and abbreviations

3.1 Terms and definitions

For the purposes of this standard, the terms and definitions given in IEC 60050-300,
IEC/TS 61968-2, IEC/TR 62051-1, IEC 62055-31 and the following terms apply.

NOTE Where there is a difference between the definitions in this standard and those contained in other
referenced IEC standards, then those defined in IEC/TS 61968-2 shall take precedence over the others listed, and
those defined in IEC 61968-9 shall take precedence over those defined in IEC/TS 61968-2.

3.11
customer program
classification scheme for the sale of energy to consumers according to a particular tariff

Note 1 to entry: The program may specify the purpose, conditions on the time of use, the service voltage(s), the
volumes consumed, and/or other terms as a condition of the sale.

Note 2 to entry: Utilities may promote particular programs to their industrial, commercial, agricultural, and
residential customers in an effort to encourage a particular behaviour, or to make them aware of their options.

3.1.2
demand response
set of processes and programs that are used to reduce consumption

Note 1 to entry: This may be done on an economic, mandatory or emergency basis.

3.1.3
end device
equipment located at the end of the communication system, usually on the customer premises

Note 1 to entry: An end device may perform functions such as metrology, connect/disconnect, load control,
demand response, or other functions, and may have power relay and/or local communications capability. This is
represented within the CIM using the EndDevice class. Meters and PAN devices are examples of end devices.

3.1.4
head end
component of a metering system that collects data from and issues controls to end devices

Note 1 to entry: A head end may also manage the communication system used to communicate with the end
devices. From the prespective of enterprise integration, the head end acts as a proxy for end devices.

3.1.5

gateway

device that may be used to manage devices on a PAN and participate in internet-based
interactions

Note 1 to entry: A gateway may apply a transformation from one protocol to another.
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