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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Part 600-2: Common Grid Model Exchange Specification
(CGMES) — Exchange profiles specification

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.

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

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

e 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 61970-600-2, which is a technical specification, has been prepared by IEC technical
committee 57: Power systems management and associated information exchange. Documents
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The text of this technical specification is based on the following documents:

Enquiry draft Report on voting
57/1816/DTS 57/1872/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 the 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.

The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC website under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be

+ transformed into an International standard,
* reconfirmed,

* withdrawn,

* replaced by a revised edition, or

+ amended.

A bilingual version of this publication may be issued at a later date.

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

Part 600-2: Common Grid Model Exchange Specification
(CGMES) — Exchange profiles specification

1 Scope

This part of IEC 61970, which is a technical specification on the CGMES, details the
requirements of the exchange profiles belonging to the CGMES. The related technical
information and documentation (i.e. RDFS, OCL, XMl and HTML) needed for the
implementation of the CGMES, which is not copyrighted by either IEC or CENELEC, is
available at the ENTSO-E web site (www.entsoe.eu).

The CGMES is defined using information on the Common Information Model (CIM) available
in the public domain.

The CGMES is a superset of the former ENTSO-E CIM based data exchange standard (Profile
1) which was based on CIM14 (UML14v02) and has been used for certain network models
exchanges since 2009. The CGMES reflects TSO requirements (as known by 2014) for
accurate modelling of the ENTSO-E area for power flow, short circuit and dynamics
applications whilst also allowing for the exchange of any diagram layouts including GIS data
of a grid model.

Future editions of this technical specification will be released to describe following CGMES
versions which reflect the additional requirements due to European network codes or
guidelines.

2 Normative references

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.

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

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

IEC 61970-302, Energy management system application program interface (EMS-API)
Part 302: CIM for dynamics?

IEC 61970-452, Energy management system application program interface (EMS-API)
Part 452: CIM model exchange specification

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

1 Under preparation. Stage at the time of publication: IEC/AFDIS 61970-302:2017. Documents
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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

3 Terms, definitions and abbreviated terms

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

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 CIM 61970 standards shall
be applied.

3.1 Terms and definitions

3.11

Common Grid Model Exchange Specification

CGMES

specification used for the exchange of power system models between TSOs for the purpose of
performing bilateral, regional or pan-European studies in the frame of TYNDP or TSOs’
projects

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

3.1.2

profile

uniquely named subset of classes, associations and attributes needed to accomplish a
specific type of interface and based upon a canonical model

Note 1 to entry: The term profile may be used to define either the semantic model for an instance data payload or
the syntactic schema for an instance data payload. A profile may be expressed in XSD, RDF, and/or OWL files. An
instance data conforming to a profile can be tested in exchanges between applications. A profile is necessary in
order to “use” the canonical model.

3.1.3

CIM Extension

collection of classes, attributes and associations, which extend the standard IEC CIM model
in order to cover use cases not currently supported by IEC standards, and which are not
considered to be international use cases or are covered by a later version of the standard
which is not yet supported

3.1.4
ENTSO-E Extension
CIM Extension, specifically managed by ENTSO-E

3.1.5
boundary set
set containing all boundary 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.
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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
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 Specification
MAS Model Authority Set

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 instance file
SV State Variables profile or instance file

DL Diagram Layout profile or instance file

GL Geographical Location profile or instance file
BP Boundary point

4 EquipmentBoundaryProfile

4.1 General

This profile has been built on the basis of IEC 61970-452 and adjusted to fit the purpose of
the ENTSO-E boundary profile.

Figure 1 shows the diagram.
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class EquipmentBoundaryProfile

Core::identifiedObject IdentifiedObject.name is 32 characters maximum. It shall be
consistent with the name of the object used in companies, in
daily operation (e. g. in SCADA systems), in planning processes
or in asset related systems and should allow inter-
communicating of TSO, using general names.

«Entsoes i je iption is 256 maximum.

+ energyldentCodeEic: String [0..1]
+ _shortName: String

+ description: String
+ mRID:String[0.1] | L.._..
+  name: String

ype g |
~+Region | wir

Core::BaseVoltage

«Operations
Core::ConnectivityNode

+ nominalVoltage: Voltage

«Entsoes X
boundaryPoint: Boolean
fromEndisoCode: String

+ fromEndName: String

+  fromEndNameTso: String

+ toEndisoCode: String | +ConnectivityNodeContainer

+ConnectivityNodes

+ +

toEndName: String
toEndNameTso: String

+Regions | %~ +ConductingEquipment

If the model is 2 TSO EQ, the ConnectivityNodes should be grouped under

VoltageLevel:

If the model is 2 Boundary EQ, the ConnectivityNodes should be grouped

under Line;

If the model is an assembled one, the ConnectivityNodes can be grouped

under sither Voltagelevel or Line.

With this approach the Line is also in the Boundary set. Instances of

ACLineSegment can be in the Boundary set instance of Line or in another

instance of Line. Consequently there can be instances of Line that contain

+Lines 0.~ only C but no ACL +EquipmentContainer

+Terminals 0.

+Region {) 0.1

Wires::Line

Junction class is included in the boundary for the purpose of
Geographicallocation profile and for special representation of the

boundary points (Xnodes). The Terminal of the Junction is included in the|
Lines in the boundary are only allowed to have ConnectivityNodes and E£Q instance fille. The Junction is contained in the same Line as the
TopologicalNodes ConnectivityNode is contained.
«Entsoes
EquipmentBoundaryVersion

baseUML: String = iec61970cim16v2... {readOnly}
i

P

date: Date = 2014-08-07 {readOnly}
diffe IURI: String = http://iec.ch/T... {readOnly}

entsoeUML: String = entsoe_v2.4.15 {readOnly}

-4+

+ b+ 4

shortName: String = EQ_BD {readOnly}

IEC

Figure 1 — diagram EquipmentBoundaryProfile

4.2 (Entsoe) EquipmentBoundaryVersion(Abstract)

Profile version details.

Table 1 shows all attributes of EquipmentBoundaryVersion.
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Table 1 — Attributes of EquipmentBoundaryProfile::EquipmentBoundaryVersion

Attribute name mult.| Attribute type Description

baseUML (Entsoe) 1..1 |String ConstantValue=
iec61970cim16v28_iec61968cim12v08_iec62325cim03v01a
Base UML provided by CIM model manager.

baseURI (Entsoe) 1..1 |String ConstantValue= http://iec.ch/TC57/2013/61970-
452/EquipmentBoundary/3

Profile URI used in the Model Exchange header and
defined in IEC standards. It uniquely identifies the Profile
and its version. It is given for information only and to
identify the closest IEC profile to which this CGMES profile
is based on.

date (Entsoe) 1..1 |Date ConstantValue= 2014-08-07
Profile creation date
Form is YYYY-MM-DD for example for January 5, 2009 it is

2009-01-05.
differenceModelURI 1..1 |[String ConstantValue= http://iec.ch/TC57/61970-
(Entsoe) 552/DifferenceModel/1#

Difference model URI defined by IEC 61970-552.

entsoeUML (Entsoe) 1..1 |String ConstantValue= entsoe_v2.4.15
UML provided by ENTSO-E.

entsoeURIcore (Entsoe) 1..1 |String ConstantValue=
http://entsoe.eu/CIM/EquipmentBoundary/3/1

Profile URI defined by ENTSO-E and used in the Model
Exchange header. It uniquely identifies the Profile and its
version. The last two elements in the URI
(http://entsoe.eu/CIM/EquipmentBoundary/yy/zzz) indicate
major and minor versions where:

- yy — indicates a major version;

- zzz - indicates a minor version.

entsoeURIloperation 1..1 |String ConstantValue=

(Entsoe) http://entsoe.eu/CIM/EquipmentBoundaryOperation/3/1
Profile URI defined by ENTSO-E and used in the Model
Exchange header. It uniquely identifies the Profile and its
version. The last two elements in the URI
(http://entsoe.eu/CIM/EquipmentBoundaryOperation/yy/zzz)
indicate major and minor versions where:

- yy — indicates a major version;

- zzz - indicates a minor version.

modelDescriptionURI 1..1 |[String ConstantValue= http://iec.ch/TC57/61970-
(Entsoe) 552/ModelDescription/1#
Model Description URI defined by IEC 61970-552.
namespaceRDF (Entsoe) 1..1 |[String ConstantValue= http://www.w3.0rg/1999/02/22-rdf-syntax-
ns#

RDF namespace.

namespaceUML (Entsoe) 1..1 |String ConstantValue= http://iec.ch/TC57/2013/CIM-schema-
cim16#
CIM UML namespace.

shortName (Entsoe) 1..1 |String ConstantValue= EQ_BD
The short name of the profile used in profile
documentation.

4.3 Core
4.3.1 ConductingEquipment(Abstract)

The parts of the AC power system that are designed to carry current or that are conductively
connected through terminals.

Inheritance path: ->Equipment->PowerSystemResource->IdentifiedObject
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Table 2 shows all attributes of ConductingEquipment.

Table 2 — Attributes of Core::ConductingEquipment

Attribute name mult. Attribute type Description
description 1.1 String see IdentifiedObject
energyldentCodeEic (Entsoe) 0..1 String see IdentifiedObject
mRID 0..1 String see ldentifiedObject
name 1.1 String see IdentifiedObject
shortName (Entsoe) 1.1 String see IdentifiedObject

Table 3 shows all association ends of Equipment with other classes.

Table 3 — Association ends of Core::Equipment with other classes

mult. mult. Class type name

Description

EquipmentContainer 0..1 |EquipmentContainer

Inherited Association Based On:
Core:: EquipmentContainer.EquipmentContainer[0..1]

Core::

Equipment.Equipments[0..*]

4.3.2 (Operation) ConnectivityNode

Connectivity nodes are points where terminals of AC conducting equipment are connected

together with zero impedance.

If the model is a TSO EQ, the ConnectivityNodes should be grouped under VoltagelLevel; If
the model is a Boundary EQ, the ConnectivityNodes should be grouped under Line; If the
model is an assembled one, the ConnectivityNodes can be grouped under either VoltagelLevel
or Line. With this approach the Line is also in the Boundary set. Instances of ACLineSegment
can be in the Boundary set instance of Line or in another instance of Line. Consequently there
can be instances of Line that contain only ConnectivityNodes, but no ACLineSegments.

Inheritance path: ->ldentifiedObject

Table 4 shows all attributes of ConnectivityNode.

Full document details: IEC TS 61970-600-2 2017
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Table 4 — Attributes of Core::ConnectivityNode

Attribute name mult.| Attribute type Description

boundaryPoint (Entsoe) 1..1 |Boolean Identifies if a node is a BoundaryPoint. If
boundaryPoint=true the ConnectivityNode or the
TopologicalNode represents a BoundaryPoint.

fromEndlsoCode (Entsoe) 1..1 |String The attribute is used for an exchange of the ISO code
of the region to which the “From” side of the Boundary
point belongs to or it is connected to.

The ISO code is two characters country code as defined
by ISO 3166 (http://www.iso.org/iso/country_codes).
The length of the string is 2 characters maximum.

The attribute is a required for the Boundary Model
Authority Set where this attribute is used only for the
TopologicalNode in the Boundary Topology profile and
ConnectivityNode in the Boundary Equipment profile.

fromEndName (Entsoe) 1..1 |String The attribute is used for an exchange of a human
readable name with length of the string 32 characters
maximum. The attribute covers two cases:

if the Boundary point is placed on a tie-line the attribute
is used for exchange of the geographical name of the
substation to which the “From” side of the tie-line is
connected to.

if the Boundary point is placed in a substation the
attribute is used for exchange of the name of the
element (e.g. PowerTransformer, ACLineSegment,
Switch, etc) to which the “From” side of the Boundary
point is connected to.

The attribute is required for the Boundary Model
Authority Set where it is used only for the
TopologicalNode in the Boundary Topology profile and
ConnectivityNode in the Boundary Equipment profile.

fromEndNameTso (Entsoe) 1..1 [String The attribute is used for an exchange of the name of
the TSO to which the “From” side of the Boundary point
belongs to or it is connected to. The length of the string
is 32 characters maximum.

The attribute is required for the Boundary Model
Authority Set where it is used only for the
TopologicalNode in the Boundary Topology profile and
ConnectivityNode in the Boundary Equipment profile.

toEndlsoCode (Entsoe) 1..1 |[String The attribute is used for an exchange of the ISO code
of the region to which the “To” side of the Boundary
point belongs to or it is connected to.

The ISO code is two characters country code as defined
by ISO 3166 (http://www.iso.org/iso/country_codes).
The length of the string is 2 characters maximum.

The attribute is a required for the Boundary Model
Authority Set where this attribute is used only for the
TopologicalNode in the Boundary Topology profile and
ConnectivityNode in the Boundary Equipment profile.

toEndName (Entsoe) 1..1 |String The attribute is used for an exchange of a human
readable name with length of the string 32 characters
maximum. The attribute covers two cases:

if the Boundary point is placed on a tie-line the attribute
is used for exchange of the geographical name of the
substation to which the “To” side of the tie-line is
connected to.

if the Boundary point is placed in a substation the
attribute is used for exchange of the name of the
element (e.g. PowerTransformer, ACLineSegment,
Switch, etc) to which the “To” side of the Boundary
point is connected to.

The attribute is required for the Boundary Model

Authority Set where it is used only for the

TopologicalNode in the Boundary Topology profile and

ConnectivityNode in the Boundary Equmﬂ‘p‘rg)illlel.mnnts
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Attribute name mult.| Attribute type Description

toEndNameTso (Entsoe) 1..1 |String The attribute is used for an exchange of the name of
the TSO to which the “To” side of the Boundary point
belongs to or it is connected to. The length of the string
is 32 characters maximum.

The attribute is required for the Boundary Model
Authority Set where it is used only for the
TopologicalNode in the Boundary Topology profile and
ConnectivityNode in the Boundary Equipment profile.

description 1..1 |String see IdentifiedObject
energyldentCodeEic (Entsoe) 0..1 |String see IdentifiedObject
mRID 0..1 |[String see ldentifiedObject
name 1..1 |String see IdentifiedObject
shortName (Entsoe) 1..1 |String see IdentifiedObject

Table 5 shows all association ends of ConnectivityNode with other classes.

Table 5 — Association ends of Core::ConnectivityNode with other classes

mult. mult Class type name Description

ConnectivityNodeContain |[1..1]|ConnectivityNodeContain |Container of this connectivity node.

er (Operation) er Association Based On:

Core::

ConnectivityNode.ConnectivityNodes[0..*] -----

Core::
ConnectivityNodeContainer.ConnectivityNodeContainer[
1]

4.3.3 ConnectivityNodeContainer(Abstract)

A base class for all objects that may contain connectivity nodes or topological nodes.
Inheritance path: ->PowerSystemResource->IdentifiedObject
Table 6 shows all attributes of ConnectivityNodeContainer.

Table 6 — Attributes of Core::ConnectivityNodeContainer

Attribute name mult. Attribute type Description
description 1.1 String see IdentifiedObject
energyldentCodeEic (Entsoe) 0..1 String see ldentifiedObject
mRID 0..1 String see ldentifiedObject
name 1.1 String see IdentifiedObject
shortName (Entsoe) 1.1 String see |ldentifiedObject

4.3.4 Equipment(Abstract)

The parts of a power system that are physical devices, electronic or mechanical.

Inheritance path: ->PowerSystemResource->IldentifiedObject
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Table 7 shows all attributes of Equipment.

Table 7 — Attributes of Core::Equipment

Attribute name mult. Attribute type Description
description 1.1 String see IdentifiedObject
energyldentCodeEic (Entsoe) 0..1 String see IdentifiedObject
mRID 0..1 String see ldentifiedObject
name 1.1 String see IdentifiedObject
shortName (Entsoe) 1.1 String see IdentifiedObject

Table 8 shows all association ends of Equipment with other classes.

Table 8 — Association ends of Core::Equipment with other classes

mult. mult.| Class type name Description
EquipmentContainer [0..1] |EquipmentContainer |Container of this equipment.
Association Based On:
Core::

EquipmentContainer.EquipmentContainer[0..1] -----
Core:: Equipment.Equipments[0..%]

4.3.5 EquipmentContainer(Abstract)

A modeling construct to provide a root class for containing equipment.
Inheritance path: ->ConnectivityNodeContainer->PowerSystemResource->IdentifiedObject
Table 9 shows all attributes of EquipmentContainer.

Table 9 — Attributes of Core::EquipmentContainer

Attribute name mult. Attribute type Description
description 1.1 String see IdentifiedObject
energyldentCodeEic (Entsoe) 0..1 String see |ldentifiedObject
mRID 0..1 String see ldentifiedObject
name 1.1 String see IdentifiedObject
shortName (Entsoe) 1.1 String see ldentifiedObject

4.3.6 PowerSystemResource(Abstract)

A power system resource can be an item of equipment such as a switch, an equipment
container containing many individual items of equipment such as a substation, or an
organisational entity such as sub-control area. Power system resources can have
measurements associated.

Inheritance path: ->ldentifiedObject

Table 10 shows all attributes of PowerSystemResource.
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Table 10 — Attributes of Core::PowerSystemResource

Attribute name mult. Attribute type Description
description 1.1 String see IdentifiedObject
energyldentCodeEic (Entsoe) 0..1 String see |ldentifiedObject
mRID 0..1 String see IdentifiedObject
name 1.1 String see IdentifiedObject
shortName (Entsoe) 1.1 String see ldentifiedObject

4.3.7 Terminal

An AC electrical connection point to a piece of conducting equipment. Terminals are

connected at physical connection points called connectivity nodes.

4.3.8 BaseVoltage

Defines a system base voltage which is referenced.

Inheritance path: ->ldentifiedObject

Table 11 shows all attributes of BaseVoltage.

Table 11 — Attributes of Core::BaseVoltage

Attribute name mult.| Attribute type Description
nominalVoltage 1..1 |Voltage The power system resource's base voltage.
description 1..1 |String see ldentifiedObject
energyldentCodeEic (Entsoe) 0..1 |String see ldentifiedObject
mRID 0..1 |[String see IdentifiedObject
name 1..1 |String see ldentifiedObject
shortName (Entsoe) 1..1 |String see ldentifiedObject

4.3.9 GeographicalRegion

A geographical region of a power system network model.

Inheritance path: ->ldentifiedObject

Table 12 shows all attributes of GeographicalRegion.

Full document details: IEC TS 61970-600-2 2017

Documents

Document Sharing Hub


http://www.avadocuments.com/doc/iec-ts-61970-600-2-2017
http://www.avadocuments.com/doc/iec-ts-61970-600-2-2017

- 36 — IEC TS 61970-600-2:2017 © IEC 2017

Table 12 — Attributes of Core::GeographicalRegion

Attribute name mult. Attribute type Description
description 1.1 String see IdentifiedObject
energyldentCodeEic (Entsoe) 0..1 String see |ldentifiedObject
mRID 0..1 String see IdentifiedObject
name 1.1 String see IdentifiedObject
shortName (Entsoe) 1.1 String see ldentifiedObject

4.3.10 IdentifiedObject(Abstract)

This is a root class to provide common identification for all classes needing identification and
naming attributes.

IdentifiedObject.name is 32 characters maximum. It shall be consistent with the name of the
object used in companies, in daily operation (e. g. in SCADA systems), in planning processes
or in asset related systems and should allow inter-communicating of TSO, using general
names. IdentifiedObject.description is 256 characters maximum.

Table 13 shows all attributes of IdentifiedObject.

Table 13 — Attributes of Core::ldentifiedObject

Attribute name mult.| Attribute type Description

description 1..1 [String The description is a free human readable text describing
or naming the object. It may be non unique and may not
correlate to a naming hierarchy.

energyldentCodeEic (Entsoe) 0..1 |String The attribute is used for an exchange of the EIC code
(Energy identification Code). The length of the string is 16
characters as defined by the EIC code.

References:

Local issuing offices for EIC:
https://www.entsoe.eu/publications/edi-library/links-to-eic-
websites/

EIC description:
https://www.entsoe.eu/index.php?id=73&libCat=eic .

mRID 0..1 |[String Master resource identifier issued by a model authority.
The mRID is globally unique within an exchange context.
Global uniqueness is easily achieved by using a UUID, as
specified in RFC 4122, for the mRID. The use of UUID is
strongly recommended.

For CIMXML data files in RDF syntax conforming to

IEC 61970-552:2013, the mRID is mapped to rdf:ID or
rdf:about attributes that identify CIM object elements.

name 1..1 |String The name is any free human readable and possibly non
unique text naming the object.

shortName (Entsoe) 1..1 |String The attribute is used for an exchange of a human
readable short name with length of the string 12
characters maximum.

4.3.11 SubGeographicalRegion

A subset of a geographical region of a power system network model.

Inheritance path: ->ldentifiedObject Documents
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Table 14 shows all attributes of SubGeographicalRegion.

Table 14 — Attributes of Core::SubGeographicalRegion

Attribute name mult. Attribute type Description
description 1.1 String see IdentifiedObject
energyldentCodeEic (Entsoe) 0..1 String see IdentifiedObject
mRID 0..1 String see ldentifiedObject
name 1.1 String see IdentifiedObject
shortName (Entsoe) 1.1 String see IdentifiedObject

Table 15 shows all association ends of SubGeographicalRegion with other classes.

Table 15 — Association ends of Core::SubGeographicalRegion with other classes

mult. |mult.| Class type name Description
Region [1..1] |GeographicalRegion [The geographical region to which this sub-geographical region is within.
Association Based On:
Core::

GeographicalRegion.Region[0..1] -----
Core:: SubGeographicalRegion.Regions[0..*]

4.4 Wires
4.4.1 Connector(Abstract)
A conductor, or group of conductors, with negligible impedance, that serve to connect other

conducting equipment within a single substation and are modelled with a single logical
terminal.

Inheritance path: ->ConductingEquipment->Equipment->PowerSystemResource-
>|dentifiedObject

Table 16 shows all attributes of Connector.

Table 16 — Attributes of Wires::Connector

Attribute name mult. | Attribute type Description
description 1.1 String see ldentifiedObject
energyldentCodeEic (Entsoe) 0..1 String see IdentifiedObject
mRID 0..1 String see ldentifiedObject
name 1.1 String see ldentifiedObject
shortName (Entsoe) 1.1 String see IdentifiedObject

Table 17 shows all association ends of Equipment with other classes.
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Table 17 — Association ends of Core::Equipment with other classes

mult. mult. Class type name Description

EquipmentContainer 0..1 |EquipmentContainer
Inherited Association Based On:

Core::
EquipmentContainer.EquipmentContainer[0..1]
Core::

Equipment.Equipments[0..*]

4.4.2 (Entsoe) EnergySchedulingType

Used to define the type of generation for scheduling purposes.
Inheritance path: ->ldentifiedObject
Table 18 shows all attributes of EnergySchedulingType.

Table 18 — Attributes of Wires::EnergySchedulingType

Attribute name mult. Attribute type Description
description 1.1 String see |ldentifiedObject
energyldentCodeEic (Entsoe) 0..1 String see IdentifiedObject
mRID 0..1 String see IdentifiedObject
name 1.1 String see |ldentifiedObject
shortName (Entsoe) 1.1 String see IdentifiedObject

4.4.3 EnergySource(Abstract)

A generic equivalent for an energy supplier on a transmission or distribution voltage level.

Inheritance path: ->ConductingEquipment->Equipment->PowerSystemResource-
>|dentifiedObject

Table 19 shows all attributes of EnergySource.

Table 19 — Attributes of Wires::EnergySource

Attribute name mult. Attribute type Description
description 1.1 String see |ldentifiedObject
energyldentCodeEic (Entsoe) 0..1 String see ldentifiedObject
mRID 0..1 String see IdentifiedObject
name 1.1 String see ldentifiedObject
shortName (Entsoe) 1.1 String see ldentifiedObject

Table 20 shows all association ends of EnergySource with other classes.
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Table 20 — Association ends of Wires::EnergySource with other classes

mult. mult. Class type name Description
EnergySchedulingType [0..1]|[EnergySchedulingType Energy Scheduling Type of an Energy Source
Association Based On:
Wires::
EnergySource.EnergySource[0..*] -----
Extension::

EnergySchedulingType.EnergySchedulingType[0..1]

EquipmentContainer 0..1 |EquipmentContainer
Inherited Association Based On:

Core::
EquipmentContainer.EquipmentContainer[0..1]
Core::

Equipment.Equipments[0..*]

4.4.4 Junction

A point where one or more conducting equipments are connected with zero resistance.

Junction class is included in the boundary for the purpose of GeographicalLocation profile and
for special representation of the boundary points (Xnodes). The Terminal of the Junction is
included in the EQ instance file. The Junction is contained in the same Line as the
ConnectivityNode is contained.

Inheritance path: ->Connector->ConductingEquipment->Equipment->PowerSystemResource-
>|dentifiedObject

Table 21 shows all attributes of Junction.

Table 21 — Attributes of Wires::Junction

Attribute name mult. Attribute type Description
description 1.1 String see IdentifiedObject
energyldentCodeEic (Entsoe) 0..1 String see ldentifiedObject
mRID 0..1 String see IdentifiedObject
name 1.1 String see IdentifiedObject
shortName (Entsoe) 1.1 String see ldentifiedObject

Table 22 shows all association ends of Equipment with other classes.

Table 22 — Association ends of Core::Equipment with other classes

mult. mult. Class type name Description

EquipmentContainer 0..1 [EquipmentContainer
Inherited Association Based On:

Core::
EquipmentContainer.EquipmentContainer[0..1]
Core::

Equipment.Equipments[0..*]
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4.4.5 Line

Contains equipment beyond a substation belonging to a power transmission line.
Lines in the boundary are only allowed to have ConnectivityNodes and TopologicalNodes

Inheritance path: ->EquipmentContainer->ConnectivityNodeContainer-
>PowerSystemResource->IdentifiedObject

Table 23 shows all attributes of Line.

Table 23 — Attributes of Wires::Line

Attribute name mult. Attribute type Description
description 1.1 String see IdentifiedObject
energyldentCodeEic (Entsoe) 0..1 String see ldentifiedObject
mRID 0..1 String see ldentifiedObject
name 1.1 String see IdentifiedObject
shortName (Entsoe) 1.1 String see ldentifiedObject

Table 24 shows all association ends of Line with other classes.

Table 24 — Association ends of Wires::Line with other classes

mult. mult. Class type name Description
Region [0..1] [SubGeographicalRegion The lines within the sub-geographical region.
Association Based On:
Core::
SubGeographicalRegion.Region[0..1] -----
Wires:: Line.Lines[0..*]
4.5 Global Used Datatypes

4.51 Datatypes — Voltage

Electrical voltage, can be both AC and DC.
Value type is IEEE 754 simple precision floating point
Table 25 shows all attributes of Voltage.

Table 25 — Attributes of DomainProfile::Voltage.

Attribute name mult. Attribute type Description
value (CIMDatatype) 0..1 |Float
unit (CIMDatatype) 0..1 |[UnitSymbol ConstantValue= V
multiplier (CIMDatatype) 0..1 |UnitMultiplier ConstantValue= k
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4.5.2

4.5.2.1

Enumerations

UnitSymbol

The units defined for usage in the CIM.

Literal Description Code

VA Apparent power in volt ampere.

W Active power in watt.

\VAr Reactive power in volt ampere reactive.

VAh Apparent energy in volt ampere hours.

Wh Real energy in what hours.

VArh Reactive energy in volt ampere reactive hours.

\ \Voltage in volt.

ohm Resistance in ohm.

A Current in ampere.

F Capacitance in farad.

H Inductance in henry.

degC Relative temperature in degrees Celsius. In the S| unit system the symbol is °C. Electric charge is
measured in coulomb that has the unit symbol C. To distinguish degree Celsius form coulomb the
symbol used in the UML is degC. Reason for not using °C is the special character ° is difficult to
manage in software.

s Time in seconds.

min Time in minutes.

h Time in hours.

deg Plane angle in degrees.

rad Plane angle in radians.

J Energy in joule.

N Force in newton.

S Conductance in siemens.

none Dimension less quantity, e.g. count, per unit, etc.

Hz Frequency in hertz.

g Mass in gram.

Pa Pressure in pascal (n/m2).

m Length in meter.

m2 Area in square meters.

m3 Volume in cubic meters.

4.5.2.2 UnitMultiplier

The unit multipliers defined for the CIM.
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Literal Description Code
p Pico 10**-12.
n Nano 10**-9.
micro Micro 10**-6.
m Milli 10**-3.
c Centi 10**-2.
d Deci 10**-1.
k Kilo 10**3.
M Mega 10**6.
G Giga 10**9.
T Tera 10**12.
none No multiplier or equivalently multiply by 1.

4.5.3 Primitives
4.5.3.1 String

A string consisting of a sequence of characters. The character encoding is UTF-8. The string
length is unspecified and unlimited.

4.5.3.2 Date

Date as "yyyy-mm-dd", which conforms with ISO 8601. UTC time zone is specified as "yyyy-
mm-ddZ". A local timezone relative UTC is specified as "yyyy-mm-dd(+/-)hh:mm".

4.5.3.3 Boolean

A type with the value space "true" and "false".

4.5.3.4 Float

A floating point number. The range is unspecified and not limited.
5 TopologyBoundaryProfile

5.1 General

This profile has been built on the basis of the IEC 61970-456 document and adjusted to fit the
purpose of the ENTSO-E boundary profile.

Figure 2 shows the diagram.
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class TopologyBoundaryProfile /

Core::IdentifiedObject

description: String
mRID: String [0..1]
name: 5tring

«Entsoes

energyldentCodeEic: String [0..1]
shortName: String

Topology:-TopologicalNode

«Entsoes
+ boundaryPoint: Boclean
fromEndlisoCode: String

iN

IdentifiedObject.name is 32 characters maximum. It
shall be consistent with the name of the object used
in companies, in daily operation {e. g. in SCADA
systems), in planning processes or in asset related
systems and should allow inter-communicating of
TS0, using general names.

IdentifiedObject. description is 256 characters
XL,

+TopelogicalNode

+BaseVoltage

Core::

fromEndName: String 0.
fromEndNameTso: String
toEndlsocCode: String
toEndName: String
toEndNameTso: String

e e ae

o+

=js

+ConnectivityNodes

Core::

«Operation,Des...

ConnectivityNode

+TopelogicalNode

o

0.
0.1 +TopologicalNode

1| BaseVoltage

+ConnectivityNodeContainer
1

Core::

ConnectivityNodeContainer

«Entsoes
TopologyBoundaryVersion

+ baseUML: String = iec61970cim] 6v2... {readOnly}

baseURI: String = http://

o

iec.ch/T... {readOnly}

+

date: Date = 2014-08-07 {readOnly}

+

differenceModelURI: String = http:/ /iec.ch/T... {readOnly}

afe

entsoelUML: String = ents

oe_v2.4.15 {readOnly}

+

entsoeURI: String = http:

//entsoe.e... {readOnly}

modelDescriptionURI: Stri

o ol

ng = http://iec.ch/T... {readOnly}

namespaceRDF: String = http://www.w3.0... {readOnly}

e

namespacelML: String =

http://iec.ch/T... {readOnly}

e

shortName: String = TP_BD {readOnly}

Figure 2 — diagram TopologyBoundaryProfile

5.2

Version details.

(Entsoe) TopologyBoundaryVersion(Abstract)

Table 26 shows all attributes of TopologyBoundaryVersion.
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Table 26 — Attributes of TopologyBoundaryProfile::TopologyBoundaryVersion

Attribute name mult.| Attribute type Description

baseUML (Entsoe) 1..1 |String ConstantValue=
iec61970cim16v28_iec61968cim12v08_iec62325cim03v01a
Base UML provided by CIM model manager.

baseURI (Entsoe) 1..1 |String ConstantValue= http://iec.ch/TC57/2013/61970-
456/TopologyBoundary/3

Profile URI used in the Model Exchange header and
defined in IEC standards. It uniquely identifies the Profile
and its version. It is given for information only and to
identify the closest IEC profile to which this CGMES profile
is based on.

date (Entsoe) 1..1 |Date ConstantValue= 2014-08-07
Profile creation date
Form is YYYY-MM-DD for example for January 5, 2009 it is

2009-01-05.
differenceModelURI 1..1 |[String ConstantValue= http://iec.ch/TC57/61970-
(Entsoe) 552/DifferenceModel/1#

Difference model URI defined by IEC 61970-552.

entsoeUML (Entsoe) 1..1 |String ConstantValue= entsoe_v2.4.15
UML provided by ENTSO-E.

entsoeURI (Entsoe) 1..1 |String ConstantValue=
http://entsoe.eu/CIM/TopologyBoundary/3/1

Profile URI defined by ENTSO-E and used in the Model
Exchange header. It uniquely identifies the Profile and its
version. The last two elements in the URI
(http://entsoe.eu/CIM/TopologyBoundary/yy/zzz) indicate
major and minor versions where:

- yy — indicates a major version;

- zzz - indicates a minor version.

modelDescriptionURI 1..1 |String ConstantValue= http://iec.ch/TC57/61970-
(Entsoe) 552/ModelDescription/1#
Model Description URI defined by IEC 61970-552.
namespaceRDF (Entsoe) 1..1 |[String ConstantValue= http://www.w3.0rg/1999/02/22-rdf-syntax-
ns#

RDF namespace.

namespaceUML (Entsoe) 1..1 |[String ConstantValue= http://iec.ch/TC57/2013/CIM-schema-
cim16#
CIM UML namespace.

shortName (Entsoe) 1..1 |String ConstantValue= TP_BD
The short name of the profile used in profile
documentation.

5.3 Core
5.3.1 BaseVoltage(Abstract)

Defines a system base voltage which is referenced.
Inheritance path: ->ldentifiedObject

Table 27 shows all attributes of BaseVoltage.

Documents

Document Sharing Hub

Full document details: IEC TS 61970-600-2 2017


http://iec.ch/TC57/2013/61970-456/TopologyBoundary/3
http://iec.ch/TC57/2013/61970-456/TopologyBoundary/3
http://iec.ch/TC57/61970-552/DifferenceModel/1
http://iec.ch/TC57/61970-552/DifferenceModel/1
http://entsoe.eu/CIM/TopologyBoundary/3/1
http://iec.ch/TC57/61970-552/ModelDescription/1
http://iec.ch/TC57/61970-552/ModelDescription/1
http://www.w3.org/1999/02/22-rdf-syntax-ns
http://www.w3.org/1999/02/22-rdf-syntax-ns
http://iec.ch/TC57/2013/CIM-schema-cim16
http://iec.ch/TC57/2013/CIM-schema-cim16
http://www.avadocuments.com/doc/iec-ts-61970-600-2-2017
http://www.avadocuments.com/doc/iec-ts-61970-600-2-2017

IEC TS 61970-600-2:2017 © IEC 2017 - 45—

Table 27 — Attributes of Core::BaseVoltage

Attribute name mult. Attribute type Description
description 1.1 String see IdentifiedObject
energyldentCodeEic (Entsoe) 0..1 String see |ldentifiedObject
mRID 0..1 String see IdentifiedObject
name 1.1 String see IdentifiedObject
shortName (Entsoe) 1.1 String see ldentifiedObject

5.3.2 (Operation,Description) ConnectivityNode

Connectivity nodes are points where terminals of AC conducting equipment are connected
together with zero impedance.

OCL constraint: R.4.10.11. Description length restriction

OCL constraint: R.4.10.11. Energy Ident Code length restriction (optional)
OCL constraint: R.4.10.11. From End ISO Code length restriction

OCL constraint: R.4.10.11. From End Name length restriction

OCL constraint: R.4.10.11. From End Name TSO length restriction

OCL constraint: R.4.10.11. Name length restriction

OCL constraint: R.4.10.11. ShortName length restriction

OCL constraint: R.4.10.11. To End ISO Code length restriction

OCL constraint: R.4.10.11. To End Name length restriction

OCL constraint: R.4.10.11. To End Name TSO length restriction

5.3.3 ConnectivityNodeContainer(Abstract)

A base class for all objects that may contain connectivity nodes or topological nodes.

5.3.4 IdentifiedObject(Abstract)

This is a root class to provide common identification for all classes needing identification and
naming attributes.

IdentifiedObject.name is 32 characters maximum. It shall be consistent with the name of the
object used in companies, in daily operation (e. g. in SCADA systems), in planning processes
or in asset related systems and should allow inter-communicating of TSO, using general
names. IdentifiedObject.description is 256 characters maximum.

Table 28 shows all attributes of IdentifiedObject.
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Table 28 — Attributes of Core::ldentifiedObject

Attribute name mult.| Attribute type Description

description 1..1 |String The description is a free human readable text describing
or naming the object. It may be non unique and may not
correlate to a naming hierarchy.

energyldentCodeEic (Entsoe) 0..1 |String The attribute is used for an exchange of the EIC code
(Energy identification Code). The length of the string is
16 characters as defined by the EIC code.

References:

Local issuing offices for EIC:
https://www.entsoe.eu/publications/edi-library/links-to-
eic-websites/

EIC description:
https://www.entsoe.eu/index.php?id=73&libCat=eic .

mRID 0..1 |[String Master resource identifier issued by a model authority.
The mRID is globally unique within an exchange
context. Global uniqueness is easily achieved by using a
UUID, as specified in RFC 4122, for the mRID. The use
of UUID is strongly recommended.

For CIMXML data files in RDF syntax conforming to

IEC 61970-552:2013, the mRID is mapped to rdf:ID or
rdf:about attributes that identify CIM object elements.

name 1..1 |[String The name is any free human readable and possibly non
unique text naming the object.

shortName (Entsoe) 1..1 |[String The attribute is used for an exchange of a human
readable short name with length of the string 12
characters maximum.

5.4 Topology — TopologicalNode

For a detailed substation model a topological node is a set of connectivity nodes that, in the
current network state, are connected together through any type of closed switches, including
jumpers. Topological nodes change as the current network state changes (i.e., switches,
breakers, etc. change state). For a planning model, switch statuses are not used to form
topological nodes. Instead they are manually created or deleted in a model builder tool.
Topological nodes maintained this way are also called "busses".

OCL constraint: R.4.10.11. Description length restriction

OCL constraint: R.4.10.11. Energy ldent Code length restriction (optional)
OCL constraint: R.4.10.11. From End ISO Code length restriction

OCL constraint: R.4.10.11. From End Name length restriction

OCL constraint: R.4.10.11. From End Name TSO length restriction

OCL constraint: R.4.10.11. Name length restriction

OCL constraint: R.4.10.11. ShortName length restriction

OCL constraint: R.4.10.11. To End ISO Code length restriction

OCL constraint: R.4.10.11. To End Name length restriction

OCL constraint: R.4.10.11. To End Name TSO length restriction

Inheritance path: ->ldentifiedObject

Table 29 shows all attributes of TopologicalNode.
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Table 29 — Attributes of Topology::TopologicalNode

Attribute name mult.| Attribute type Description

boundaryPoint (Entsoe) 1..1 |Boolean Identifies if a node is a BoundaryPoint. If
boundaryPoint=true the ConnectivityNode or the
TopologicalNode represents a BoundaryPoint.

fromEndlsoCode (Entsoe) 1..1 |String The attribute is used for an exchange of the ISO code
of the region to which the “From” side of the Boundary
point belongs to or it is connected to.

The ISO code is two characters country code as defined
by ISO 3166 (http://www.iso.org/iso/country_codes).
The length of the string is 2 characters maximum.

The attribute is a required for the Boundary Model
Authority Set where this attribute is used only for the
TopologicalNode in the Boundary Topology profile and
ConnectivityNode in the Boundary Equipment profile.

fromEndName (Entsoe) 1..1 |String The attribute is used for an exchange of a human
readable name with length of the string 32 characters
maximum. The attribute covers two cases:

if the Boundary point is placed on a tie-line the attribute
is used for exchange of the geographical name of the
substation to which the “From” side of the tie-line is
connected to.

if the Boundary point is placed in a substation the
attribute is used for exchange of the name of the
element (e.g. PowerTransformer, ACLineSegment,
Switch, etc) to which the “From” side of the Boundary
point is connected to.

The attribute is required for the Boundary Model
Authority Set where it is used only for the
TopologicalNode in the Boundary Topology profile and
ConnectivityNode in the Boundary Equipment profile.

fromEndNameTso (Entsoe) 1..1 [String The attribute is used for an exchange of the name of
the TSO to which the “From” side of the Boundary point
belongs to or it is connected to. The length of the string
is 32 characters maximum.

The attribute is required for the Boundary Model
Authority Set where it is used only for the
TopologicalNode in the Boundary Topology profile and
ConnectivityNode in the Boundary Equipment profile.

toEndlsoCode (Entsoe) 1..1 |[String The attribute is used for an exchange of the ISO code
of the region to which the “To” side of the Boundary
point belongs to or it is connected to.

The ISO code is two characters country code as defined
by ISO 3166 (http://www.iso.org/iso/country_codes).
The length of the string is 2 characters maximum.

The attribute is a required for the Boundary Model
Authority Set where this attribute is used only for the
TopologicalNode in the Boundary Topology profile and
ConnectivityNode in the Boundary Equipment profile.

toEndName (Entsoe) 1..1 |String The attribute is used for an exchange of a human
readable name with length of the string 32 characters
maximum. The attribute covers two cases:

if the Boundary point is placed on a tie-line the attribute
is used for exchange of the geographical name of the
substation to which the “To” side of the tie-line is
connected to.

if the Boundary point is placed in a substation the
attribute is used for exchange of the name of the
element (e.g. PowerTransformer, ACLineSegment,
Switch, etc) to which the “To” side of the Boundary
point is connected to.

The attribute is required for the Boundary Model

Authority Set where it is used only for the

TopologicalNode in the Boundary Topology profile and

ConnectivityNode in the Boundary Equmﬂ‘p‘rg)illlel.mnnts
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Attribute name mult.| Attribute type Description

toEndNameTso (Entsoe) 1..1 |String The attribute is used for an exchange of the name of
the TSO to which the “To” side of the Boundary point
belongs to or it is connected to. The length of the string
is 32 characters maximum.

The attribute is required for the Boundary Model
Authority Set where it is used only for the
TopologicalNode in the Boundary Topology profile and
ConnectivityNode in the Boundary Equipment profile.

description 1..1 |String see IdentifiedObject
energyldentCodeEic (Entsoe) 0..1 |String see IdentifiedObject
mRID 0..1 |[String see ldentifiedObject
name 1..1 |String see IdentifiedObject
shortName (Entsoe) 1..1 |String see IdentifiedObject

Table 30 shows all association ends of TopologicalNode with other classes.

Table 30 — Association ends of Topology::TopologicalNode with other classes

mult. mult Class type name Description

ConnectivityNodeContain |[1..1 |ConnectivityNodeContain |The connectivity node container to which the toplogical
er ] er node belongs.

Association Based On:

Topology::

TopologicalNode.TopologicalNode[0..*] -----

Core::
ConnectivityNodeContainer.ConnectivityNodeContainer[0
1]

BaseVoltage

—
-
-

BaseVoltage The base voltage of the topologocial node.
] Association Based On:

Topology::
TopologicalNode.TopologicalNode[O0..*] -----
Core:: BaseVoltage.BaseVoltage[0..1]

5.5 Global Used Datatypes — Primitives
5.5.1 String

A string consisting of a sequence of characters. The character encoding is UTF-8. The string
length is unspecified and unlimited.

5.5.2 Date

Date as "yyyy-mm-dd", which conforms with ISO 8601. UTC time zone is specified as "yyyy-
mm-ddZ". A local timezone relative UTC is specified as "yyyy-mm-dd(+/-)hh:mm".

5.5.3 Boolean

A type with the value space "true" and "false".

6 EquipmentProfile

6.1 General

This profile has been built on the basis of the IEC 61970-452 document and adjusted to fit the
purpose of the ENTSO-E CGMES. ocuments
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