EESTI STANDARD EVS-EN IEC 61970-600-1:2021

Energy management system application program
interface (EMS-API) - Part 600-1: Common Grid Model
Exchange Standard (CGMES) - Structure and rules

=VS



EVS-EN IEC 61970-600-1:2021

EESTI STANDARDI EESSONA NATIONAL FOREWORD

See Eesti standard EVS-EN IEC | This Estonian standard EVS-EN IEC
61970-600-1:2021 sisaldab Euroopa standardi|61970-600-1:2021 consists of the English text of
EN IEC 61970-600-1:2021 ingliskeelset teksti. the European standard EN IEC 61970-600-1:2021.

Standard on joustunud sellekohase teate|This standard has been endorsed with a
avaldamisega EVS Teatajas. notification published in the official bulletin of the
Estonian Centre for Standardisation and

Accreditation.
Euroopa standardimisorganisatsioonid on teinud

Euroopa standardi rahvuslikele litkmetele | Date of Availability of the European standard is
kattesaadavaks 06.08.2021. 06.08.2021.

Standard on kéattesaadav Eesti Standardimis- ja | The standard is available from the Estonian Centre
Akrediteerimiskeskusest. for Standardisation and Accreditation.

Tagasisidet standardi sisu kohta on v8imalik edastada, kasutades EVS-i veebilehel asuvat tagasiside vormi
vOi saates e-kirja meiliaadressile standardiosakond@evs.ee.

ICS 33.200

Standardite reprodutseerimise ja levitamise 8igus kuulub Eesti Standardimis- ja Akrediteerimiskeskusele

Andmete paljundamine, taastekitamine, kopeerimine, salvestamine elektroonsesse siisteemi vdi edastamine tikskdik millises
vormis voi millisel teel ilma Eesti Standardimis-ja Akrediteerimiskeskuse kirjaliku loata on keelatud.

Kui Teil on kiisimusi standardite autorikaitse kohta, vdtke palun Gihendust Eesti Standardimis-ja Akrediteerimiskeskusega:
Koduleht www.evs.ee; telefon 605 5050; e-post info@evs.ee

The right to reproduce and distribute standards belongs to the Estonian Centre for Standardisation and Accreditation

No part of this publication may be reproduced or utilized in any form or by any means, electronic or mechanical, including
photocopying, without a written permission from the Estonian Centre for Standardisation and Accreditation.

If you have any questions about copyright, please contact Estonian Centre for Standardisation and Accreditation:
Homepage www.evs.ee; phone +372 605 5050; e-mail info@evs.ee



www.evs.ee
/C:UsersmartinDesktopinfo@evs.ee
http://www.evs.ee/

EUROPEAN STANDARD EN I[EC 619/0-600-1
NORME EUROPEENNE
EUROPAISCHE NORM August 2021

ICS 33.200
English Version
Energy management system application program interface
(EMS-API) - Part 600-1: Common Grid Model Exchange
Standard (CGMES) - Structure and rules
(IEC 61970-600-1:2021)
Interface de programmation d'application pour systéme de Schnittstelle der Anwendungsprotokolle von
gestion d'énergie (EMS-API) - Partie 600-1: Spécification Energieverwaltungssystemen (EMS-API) - Teil 600-1:
pour I'échange de modéle de réseau commun (CGMES) - Spezifikation fur den Austausch von
Structure et régles Elektrizitatsversorgungssystemmodellen (CGMES) -
(IEC 61970-600-1:2021) Strukturen und Regeln

(IEC 61970-600-1:2021)

This European Standard was approved by CENELEC on 2021-07-09. 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, Republic of North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland,
Turkey and the United Kingdom.

CENELEC

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

CEN-CENELEC Management Centre: Rue de la Science 23, B-1040 Brussels

© 2021 CENELEC All rights of exploitation in any form and by any means reserved worldwide for CENELEC Members.

Ref. No. EN IEC 61970-600-1:2021 E



EVS-EN IEC 61970-600-1:2021

European foreword

The text of document 57/2366/FDIS, future edition 1 of IEC 61970-600-1, prepared by IEC/TC 57
“Power systems management and associated information exchange” was submitted to the IEC-
CENELEC parallel vote and approved by CENELEC as EN IEC 61970-600-1:2021.

The following dates are fixed:

« latest date by which the document has to be implemented at national (dop) 2022-04-09
level by publication of an identical national standard or by endorsement

« latest date by which the national standards conflicting with the (dow) 2024-07-09
document have to be withdrawn

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

Any feedback and questions on this document should be directed to the users’ national committee. A
complete listing of these bodies can be found on the CENELEC website.

Endorsement notice

The text of the International Standard |IEC 61970-600-1:2021 was approved by CENELEC as a
European Standard without any modification.

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

IEC 61970-501:2006 NOTE Harmonized as EN 61970-501:2006 (not modified)

IEC 61970-452 NOTE Harmonized as EN 61970-452
IEC 61970-453 NOTE Harmonized as EN 61970-453
IEC 61970-456 NOTE Harmonized as EN IEC 61970-456
IEC 61968-13 NOTE Harmonized as EN IEC 61968-13



EVS-EN IEC 61970-600-1:2021

Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments)
applies.

NOTE 1 Where an International Publication has been modified by common maodifications, indicated by (mod), the
relevant EN/HD applies.

NOTE 2 Up-to-date information on the latest versions of the European Standards listed in this annex is available
here: www.cenelec.eu.

Publication Year Title EN/HD Year

IEC 61970-301 2020 Energy management system applicationEN IEC 61970-301 2020
program interface (EMS-API) - Part 301:
Common information model (CIM) base

IEC 61970-302 2018 Energy management system applicationEN IEC 61970-302 2018
program interface (EMS-API) - Part 302:
Common information  model  (CIM)
dynamics

IEC 61970-552 2016 Energy management system applicationEN 61970-552 2016
program interface (EMS-API) - Part 552:
CIMXML Model exchange format




IEC 61970-600-1:2021-06(en)

IEC 61970-600-1

Edition 1.0 2021-06

INTERNATIONAL
STANDARD

colour
inside

Energy management system application program interface (EMS-API) —
Part 600-1: Common Grid Model Exchange Standard (CGMES) — Structure and
rules




THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2021 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

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

www.iec.ch

your local IEC member National Committee for further information.

Tel.: +41 22 919 02 11
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 corrigendum or an amendment might have been published.

IEC publications search - webstore.iec.ch/advsearchform
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
once a month by email.

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: sales@iec.ch.

IEC online collection - oc.iec.ch

Discover our powerful search engine and read freely all the
publications previews. With a subscription you will always
have access to up to date content tailored to your needs.

Electropedia - www.electropedia.org

The world's leading online dictionary on electrotechnology,
containing more than 22 000 terminological entries in English
and French, with equivalent terms in 18 additional languages.
Also known as the International Electrotechnical Vocabulary
(IEV) online.




IEC 61970-600-1

Edition 1.0 2021-06

INTERNATIONAL
STANDARD

colour
inside

Energy management system application program interface (EMS-API) —
Part 600-1: Common Grid Model Exchange Standard (CGMES) — Structure and
rules

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

ICS 33.200 ISBN 978-2-8322-9814-5

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

® Registered trademark of the International Electrotechnical Commission



-2- EVS-EN IEC 61970-600-1:2021

CONTENTS
FOREWORD ...ttt et et e e et et ettt et et e et e et e e e et e e et e e e anns 4
LN B O 1 1 L O N 1 S 7
1 T o 1= S 8
2 NOrmMative refErENCES .. e 9
3  Terms, definitions and abbreviated terms ... 10
3.1 Terms and definifioNS .. ... 10
3.2 AbDreviated termMS ... 11
Data exchange CONteXt ... oo 12
5  Specifications and functionalities ....... ... 15
5.1 General CONSIraINTS . ... e 15
5.2 Model authority Sets (IMAS) ... i 17
5.3 File Nad el .. 18
5.4 LT L= oo X L PN 19
5.5 Profiles and instance file types. ... 19
5.5.1 GBNEIAL . 19
5.5.2 CGMES profiles’ properties ... ..o 19
5.5.3 CGOMES X ENSIONS ot it 21
5.5.4 Equipment profile and instance file ... 22
5.5.5 Topology profile and instance file ... 23
5.5.6 Steady state hypothesis profile and instance file.............ccoooiiiiiii i 23
5.5.7 State variables profile and instance file ... 24
5.5.8 Equipment boundary profile and instance file.............coooiiiiiii i 24
5.5.9 Topology boundary profile and instance file ..o, 24
5.5.10 Diagram layout profile and instance file ............ccccooiiiiiii 24
5.5.11 Geographical location profile and instance file .............coo 25
5.5.12 Dynamics profile and instance file..........ooo 25
5.6 File EXCRANGE ..o e e 26
5.7 Boundary point — properties and location ... 27
5.8 Y FoTo 1= o g 1= o 11 Lo o] o L7 =Y T TP 29
5.9 CIM XML document/distribution validity............ccooiiiiiii e 32
5.10  NamiNG CONVENTION . ... ot et 33
B  CGMES QOVEINMANCE ..uuiiiiiieie it e e e e e e e e e e et e et et e e et e e aaaas 36
6.1 LT a1 =Y PP 36
6.2 Versions of the CGMES and the profiles ... 37
6.3 Conformity @SSESSMENT .. ..o 38
6.4 IMPlEMENTAtioN PrOCESS ..ivti i 38
ANNEX A (XXXX) 1ttt ettt ettt ettt et et ettt e et ettt et e et et e 39
Annex B (normative) File header guidelines ..........couiiiiiiiiiii e 40
B.1 LT 1= - 1 PPN 40
B.2 EXChange SCeNAIIOS ... e 40
B.3 = 11 1= S 41
B.3.1 Example 1: File header of full model ... 41
B.3.2 Example 2: File header of full model that is depending on another

19 To o 1Y P 42

B.3.3 Example 3: File header of full model that is depending on a model and

supersedes another Model.... ... 43



EVS-EN IEC 61970-600-1:2021 -3-

B.3.4 Example 4: File header of difference model that is depending on a full
model and supersedes another full model...............coooiiiiiiii i 44
B.3.5 Example 5: File header of difference model that is depending on a
difference model and supersedes another difference model........................... 45
(27 o] [ToTe | =T o] 0 2 PPN 47
Figure 1 — CGMES instance file dependencCy ......ccciiuiiiiiiiiiiii e 20
Figure 2 — Boundary point placed on a tie-line ........coooiiiiiii 27
Figure 3 — Boundary point placed in a substation ... 27
Figure 4 — HVDC as interconnection or internal line...........cooooiiiiiii 28
FIigure 5 — HV D C Grid...ceieiiiiie et e e e e e e e e e e e e aans 28
FIQUIE 6 — MEIgE PrOCESS .ottt et et et et et e et e et e e e ens 31
Figure B.1 — Example WOrkflow eVents...... ... 40
Table 1 — IdentifiedObject attributes ..o 36

Table 2 — IdentifiedObject attributes in EQBD profile ..., 36



-4 - EVS-EN IEC 61970-600-1:2021

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ENERGY MANAGEMENT SYSTEM APPLICATION
PROGRAM INTERFACE (EMS-API) -

Part 600-1: Common Grid Model Exchange Standard (CGMES) —
Structure and rules

FOREWORD

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

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

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

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

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

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

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

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

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

International Standard IEC 61970-600-1 has been prepared by IEC technical committee 57:
Power systems management and associated information exchange.

This first edition cancels and replaces IEC TS 61970-600-1 published in 2017. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to
IEC TS 61970-600-1:2017:
e Terms and definitions were updated.

e The “Type” column in all tables was deleted to increase readability of the document as all
the rules are considered required, hence categorisation is not necessary.

e Requirement HGEN4 was added to define additional rules to the file header compared to
IEC 61970-552:2016.
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Annex B on “Summary of specific rules for naming conventions” is deleted as the information
was either integrated in the UML or considered outdated.

Annex D referring to the PST modelling is deleted as it will be fully integrated in
IEC 61970-301:2020+AMD11.

Annex E “Implementation guide” is deleted as all rules and implementation guidance is or
will be integrated in either Clause 5 of this document or IEC 61970-301:2020 (and its future
Amendment 1) or IEC 61970-452 or IEC 61970-456 as referenced by this document. Note
that former Subclause E.11.2 on ConformLoadGroup and NonConformLoadGroup was
implemented differently due to another issue, please refer to IEC 61970-600-2:2020.

Rules GENC17, GENC18, GENC19, EQ__4, EQ__5, SV__4, BPPL12, BPPL13, MVALS5,
EXCH9, TP__ 4 and MARP12 were added.

Rules GENC3, GENC6, PROF2, PROF4, PROF5, PROF8, PROF9, EXCH5, EXCHS,
EXCH7, MAS_4, MAS_6, MAS_9, MAS_10, MAS_11, MAS_13, EQ__1, HREF2, HREF3,
HREF5, MVAL3, TPBD1, TPBD2, BPPL10, NAMC12 and NAMC13 are deleted as they are
considered not relevant due to other changes.

The following rules were modified: GENC1, GENC2, GENC4, GENC5, GENC7, GENCS,
GENC9, GENC10, GENC16, EQBD2, BPPL11, EXCH2, EXCH3, EXCHS8, FBOD3, FBODS5,
PROF10, PROF11, MAS_1, MAS_8, HGEN3, HREF1,EEXT1, EQ__2, TP__1, TP__2,
TP__3, MARP10, MARP11, NAMC1, NAMC4, NAMC11, NAMC14, BPPL1, BPPL2 and
BPPL3.

Explicit equipment boundary profile definition (EQBD) has been deprecated (refer to
Subclause 4.6.5 of IEC 61970-301:2020 and future Amendment 1 for details on
deprecations) in this edition in favour of using its full profile counterpart (EQ) for exchange
of boundary datasets. The topology boundary profile (TPBD) is not included in the CGMES
as TP is considered output and therefore it is no need to exchange Topology information
part of the boundary model authority set.

Annex F has been deleted.

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

FDIS Report on voting
57/2366/FDIS 57/2382/RVD

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

The language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/standardsdev/publications.

A list of all parts in the IEC 61970 series, published under the general title Energy management
system application program interface (EMS-API), can be found on the IEC website.

1

An amendment to IEC 61970-301:2020 is currently under consideration.
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The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

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

The purpose of this document is to define the Common Grid Model Exchange Standard
(CGMES) based on Common Information Model (CIM) standards defined in IEC 61970-series,
IEC 61968-series and IEC 62325-series and to address requirements defined by the European
legislation. However, the document is not limited to the European legislation requirements and
business processes, it is created to support data exchange between applications that support
power system model management and analysis. The data exchange can be between internal
applications or between applications at System Operators (SO) and Reginal Coordination
Centre (RCC). This covers DSO-DSO, DSO-TSO, TSO-TSO, TSO-RCC/ISO/RTO and RCC-
RCC interfaces, but not limited to these.

The CGMES is created to address the information exchange requirements provided in Common
Grid Model methodologies (CGMm) in accordance with the legal requirements stated in various
European network codes guidelines. The CGMES applies to applications dealing with power
system data management, as well as applications supporting the following analyses:

e power flow and contingency analyses,

e short circuit calculations,

e market information and transparency,

e capacity calculation for capacity allocation and congestion management, and

e dynamic security assessment.

The conformity of applications used for system operation and system development data
exchanges with the CGMES is crucial for the needed interoperability of these applications. This
document provides the grouping of all principle requirements for the CGMES Conformity
Assessment Framework and the guiding principles for assessing applications’ CGMES
conformity. The description of the CGMES Conformity Assessment Process is currently not part
of the IEC 61970-600-series, but it is planned to be included as an international standard in
order to validate that the CGMES is correctly implemented by suppliers of the applications used
by system operators (ISO/TSO/DSO etc) and for Regional Coordination Centres (RCCs).
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ENERGY MANAGEMENT SYSTEM APPLICATION
PROGRAM INTERFACE (EMS-API) -

Part 600-1: Common Grid Model Exchange Standard (CGMES) -
Structure and rules

1 Scope

This part of IEC 61970, which covers the definition of Common Grid Model Exchange Standard
(CGMES), defines the main rules and application’s requirements to meet business requirements
for assembled and merged model to fit relevant business services. This document does not
define the business requirements, business processes nor how applications are implemented.
This document defines how relevant Common Information Model (CIM) standards work together
so that specific business requirements can be resolved.

It also includes extensions to the Common Information Model (CIM). The current extensions are
defined in IEC 61970-301:2020 and will be covered in its future Amendment 1, but additional
extensions can be defined in other standards in the IEC 61970-600-series. The extensions can
be used to define additional profiles or to expand IEC 61970-450-series or IEC 61968-13
profiles. However, primary CGMES includes additional constraints on existing profiles and
validation of assembled and merged models that is based on existing profiles. This can be done
by making optional attributes and associations mandatory (required).

In addition, this document includes the specification of the serialisation that must be supported
by referring to an existing standard defined in IEC 61970-550-series, e.g., IEC 61970-552, and
making relevant constraints related to it.

The goal is to achieve interoperability between applications using CGMES in a high-
performance environment with combined minimum effort so that relevant business processes
are satisfied.

An overview of IEC 61970-600 series is provided in the following table, which also presents
identified needs that are not yet addressed.





