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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

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

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization fr stand
all national electrotechnical committees (IEC National Committees). The promote
international co-operation on all questions concerning standardization in the e g fields. To
this end and in addition to other activities, IEC publishes International 3ta ) shni Spedifications,

a |zat| comprising

Technical Reports, Publicly Available Specifications (PAS) and Guides {k 6 e y to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; 3Hona ittee interested
in the subject dealt with may participate in this preparatory wgrk go ernmental and non-
governmental organizations liaising with the IEC also participate_in IEC)collaborates closely
with the International Organization for Standardization (ISO ditions determined by

The formal decisions or agreements of IEC on technical m & as possible, an international
ittee has representation from all

Publications is accurate, IEC cannot be i he way in which they are used or for any
misinterpretation by any end user.

the latter.

IEC itself does nof\provide any ‘ats ion of\confoymity. Independent certification bodies provide conformity
assessment ser i 3 € ss fo IEC marks of conformity. IEC is not responsible for any
services carried ou mde \ i i

All users should en ést edition of this publication

No liability shall 2 tac to directors, employees, servants or agents including individual experts and
members of i es and IEC National Committees for any personal injury, property damage or
other damage o Spever, whether direct or indirect, or for costs (including legal fees) and
expense e publication, use of, or reliance upon, this IEC Publication or any other IEC
Public

indispensableNor the cqrrect application of this publication.

Attention is drawn e 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.

The main task of IEC technical committees is to prepare International Standards. In
exceptional circumstances, a technical committee may propose the publication of a technical
specification when

the required support cannot be obtained for the publication of an International Standard,
despite repeated efforts, or

the subject is still under technical development or where, for any other reason, there is the
future but no immediate possibility of an agreement on an International Standard.

Technical specifications are subject to review within three years of publication to decide
whether they can be transformed into International Standards.

IEC TS 61970-600-1, which is a technical specification, has been prepared by IEC technical
committee 57: Power systems management and associated information exchange.
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The text of this technical specification is based on the following documents:

Enquiry draft Report on voting
57/1815/DTS 57/1871/RVDTS

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

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

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 d on the IEC
website.

the specific document. At this date, the document will be

e reconfirmed,
e withdrawn,
e replaced by a revised edition, or

e amended.

A bilingual version of this publication maybe isste

that it contalns colo
understanding
colour printer.
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INTRODUCTION

The purpose of the Common Grid Model Exchange Specification (CGMES) is to define the
interface between Transmission System Operators (TSO) software in order to exchange
power system modelling information as required by the European Network of Transmission
System Operators for Electricity (ENTSO-E) and TSO business processes.

The CGMES is used as a baseline exchange specification for the implementation of the
Common Grid Model (CGM) methodologies in accordance with the requirements for the
implementation of various European network codes and guidelines. The CGMES applies to
applications dealing with power system data management, as well as applications supporting
the following analyses:

e load flow and contingency analyses,

e short circuit calculations,
e market information and transparency,
e capacity calculation for capacity allocation and congestig

e dynamic security assessment.

The conformity of the applications used for operati e deyelopment exchanges
with the CGMES is crucial for the needed intero j pplications. ENTSO-E
; ssment Framework as the
- F his technical specification
relies on the CGMES Conformity Assess . ed by ENTSO-E in order to
ensure that the CGMES is properly imp} i
TSOs.

accurate modellj o
applications whi

of a grid model.
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ENERGY MANAGEMENT SYSTEM APPLICATION
PROGRAM INTERFACE (EMS-API) -

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

1 Scope
This technical specification on the CGMES defines the main rules and req ents related to
the CGMES which are mandatory for achieving interoperability with S and for

tabular format. Some descriptions are merely used for clarification
“Informational”.

available at the ENTSO-E web site.

The CGMES is defined using informa
in the public domain.

guidelines.

2 Normative r;{er
The following doclm

content constitutes\re this document. For dated references, only the edition
cited applies. Forundate the latest edition of the referenced document (including

IEC 61 S ; wanagement system application program interface (EMS-API)

IEC 61970-453, Ehergy management system application program interface (EMS-API)
Part 453: Diagram layout profile

IEC 61970-456, Energy management system application program interface (EMS-API)
Part 456: Solved power system state profiles

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

IEC 61968-4, Application integration at electric utilities — System interfaces for distribution
management — Part 4: Interfaces for records and asset management

3 Terms, definitions and abbreviated terms

For the purposes of this document, the following terms, definitions and abbreviated terms
apply.


https://standards.iteh.ai/catalog/standards/iec/387c9c65-8d55-420e-b675-0c5f60c3341a/iec-ts-61970-600-1-2017

-10 - IEC TS 61970-600-1:2017 © IEC 2017

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/
e |SO Online browsing platform: available at http://www.iso.org/obp

NOTE For definitions which are not specified in the CGMES the definitions in the IEC 61970 standards shall be
applied.

3.1 Terms and definitions

3.11

Common Grid Model Exchange Specification

CGMES

ENTSO-E specification used for the exchange of power system models/bgtween XSOs for the
purpose of performing bilateral, regional or pan-European studies ip of YYNDP or

TSOs’ projects

Note 1 to entry: This is based on IEC CIM Standards and further extended \ and projects’
requirements. The standard defines a set of data model exchange profiles

3.1.2
profile

Note 1 to entry: This term may be used to defi
syntactic schema for an instance data payload.
instance data conforming to a profile can be tg
order to “use” the canonical model.

3.1.3
CIM Extension
collection of classes, @

in order to coverruse
considered to b
which is not yet s

/which extend the standard IEC CIM model
pported by IEC standards, and which are not
are covered by a later version of the standard

3.1.5
set containing all beyndary points necessary for a given grid model exchange

Note 1 to entry: A Boundary set can have different coverage depending on the requirements of the common grid
model exchange. A complete boundary set is necessary to assemble a pan-European power system model.

3.1.6

boundary point

BP

connection point between two Model Authority Sets (MAS)

Note 1 to entry: A Boundary point could be a ConnectivityNode or a TopologicalNode placed on a tie-line or in a
substation. A Boundary point must be contained in a Boundary Set and must not be contained in the MAS of a
TSO. A Boundary point is referenced by Terminals in the MAS of a TSO. ConnectivityNode and TopologicalNode
are terms specified in IEC CIM standards. If a Boundary point is placed on a tie-line, the term X-Node is often used
instead of Boundary point. X-Node is therefore a specific type of Boundary point.

3.2 Abbreviated terms
IEC The International Electrotechnical Commission, headquartered in Geneva
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DSO Distribution System Operator
TSO Transmission System Operator

ENTSO-E  European Network of Transmission System Operators for Electricity
(ENTSO-E has 43 TSO members)

MRID CIM Master Resource Identifier

CIM Common Information Model (electricity)
CGMES Common Grid Model Exchange Standard
MAS Model Authority Set

IOP Interoperability Test

RDF Resource Description Framework

EQ_BD Boundary equipment profile or instance file
TP_BD Boundary topology profile or instance file
EQ Equipment profile or instance file

TP Topology profile or instance file

SSH Steady State Hypothesis profile or instanee
SV State Variables profile or instance file

DL Diagram Layout profile or ipnstance

GL

DY

BP Boundary point

There are various lev
pan-European I
exchanges can be fes

model exchange o

The purpose )

another bGtalso t isfy Itimate goal, namely to perform common studies using shared
data. Allyarti \ iy the process should be able to perform the same types of studies
and be able p fect tasks between different parties which are using different power

system analysis~qpplications. Indeed, the interoperability between different applications used
in the exchange process is therefore crucial in both reaching seamless data exchange and
obtaining comparable study results when using this data.

The CGMES covers these ENTSO-E and TSO business processes by defining the following
main types of exchanges valid for a particular study or process:

e Exchange of boundary set: An exchange of a boundary Set is necessary to prepare an
exchange of an internal TSO model and to assemble a common grid model. The latest
information on Boundary Sets covering the pan-European area is available to TSOs and
maintained in the ENTSO-E Network Modelling Database (NMD) where all TSOs negotiate
and agree on the boundary information.

e Exchange of an internal TSO model: A number of business processes require each TSO to
provide models of its internal territory. To describe its internal territory in a single stand-
alone exchange, a TSO is treated as a single model authority set and shall be able to
exchange all profiles defined in the CGMES. The TSO prepares its internal model in such
a way that it is easily and unambiguously combined with other TSO internal models to
make up complete models for analytical purposes. This type of exchange can also be
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applied for the interface between a TSO and a DSO, where models covering transmission
or distribution parts of the power system can be exchanged based on a mutual agreement
between the TSOs and the DSOs. In this case, and if a TSO requests a DSO model, the
DSO would provide its model in accordance with CGMES definitions which might be
extended by the TSO requesting this type of exchange.

e Exchange of a common grid model: A common grid model refers to the concept of having
one model which can be used for multiple purposes. The specification describes what is
needed to create an assembly of multiple TSOs' Individual Grid Models (IGM) of their
responsible territory into a regional or pan-European model. Different business processes
will require specific implementation of the profiles part of the CGMES and the exchange of
respective instance files to meet interoperability inside the business process. The
Common Grid Model meta-model description will ensure interoperability across the
business process.

steady state hypothesis data (EQ and\SSP\i iles e“the input source data for all

processes. This type of model detailed model with all
disconnectors/breakers, etc. Any co i ges are made by changing switch
statuses.

N
ID & ( s ciﬁ*oaéov Type

EXCH1. | The CGMES hypothesis profiles as an input, Requirement
meaning that/all or state variables profiles data, must

refer to’the equi state hypothesis objects. Therefore, in the
case ¢ both<equip e hypothesis instance files are
3 f i h :

available/ e topology or state variables instance files
in order)\ obtaln a

EXCH2. \Qg?/ges the TopologicalNodes represent the output Information

ing the detailed input source operational data. These
ed to be used by tools which have an interest in the

EXCH& odecbreakermodel exchanges mRID (rdfIDs in serialisation) of the Information
\on ical eg’are not persistent.

EXCHA4. FoWker model exchanges a topology instance file is not exchanged Requirement
using a difference file.

EXCHS5. For bus-branch model exchanges the TopologicalNodes must be persistent. Requirement

EXCHS®6. If a contingency list is exchanged belonging to the model exchanged in bus- Requirement

branch detail, it shall refer to ConductingEquipment (TopologicalNode, branches,
etc.). This results in a constraint on interoperability between planning and
operation processes.

EXCHY7. If a contingency list is exchanged belonging to the model exchanged in node- Requirement
breaker detail, it shall refer to ConductingEquipment (ConnectivityNode, which is
not artificial, Busbar, etc.).

EXCHS. If a model has mixed representation (node-breaker and bus-branch) then the Requirement
profile URI in the header related to the Equipment Operation is not included as
only part of the network will include classes stereotyped with Operation.
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