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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 profitesspecificatiom———————
FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization compri
bl national electrotechnical committees (IEC National Committees). The object of IEC-is to pron

his end and in addition to other activities, IEC publishes International Standards, ,Technical Specificati
fechnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee intere
n the subject dealt with may participate in this preparatory work. International, governmental and
povernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates clo
vith the International Organization for Standardization (ISO) in accordahce’ with conditions determined
hgreement between the two organizations.

fhe formal decisions or agreements of IEC on technical matters expréss, as nearly as possible, an internati
consensus of opinion on the relevant subjects since each technical”committee has representation fron
nterested |IEC National Committees.

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

n order to promote international uniformity, IEC National Committees undertake to apply IEC Publicat
ransparently to the maximum extent possibleit~their national and regional publications. Any divergd
between any IEC Publication and the correspaonding national or regional publication shall be clearly indicatg
he latter.

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

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

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

ndispensable)for the correct application of this publication.

A\ttention, is_drawn to the possibility that some of the elements of this IEC Publication may be the subje
batent.fights. IEC shall not be held responsible for identifying any or all such patent rights.

main task of IEC technical committees is to prepare International Standards.
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A\ttention is drawn‘to the Normative references cited in this publication. Use of the referenced publications is

t of

In

exceptional circumstances, a technical commitiee may propose the publication of a techn
specification when

cal

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 61970-600-2, 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
57/1816/DTS 57/1872/RVDTS

Full information on the voting for the approval of this technical specification can be found in

the

Thi

Al
Ma
we

report on voting indicated in the above table.

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

nagement System Application Program Interface (EMS-API), can be found oh|the
Dsite.

ist of all the parts in the IEC 61970 series, published under the general title Ens{

gy
EC

Th¢ committee has decided that the contents of this publication will remaintunchanged until

the

related to the specific publication. At this date, the publication will be

Ab

transformed into an International standard,
reconfirmed,

withdrawn,

replaced by a revised edition, or
amended.

ilingual version of this publication may be issuéd at a later date.

stability date indicated on the IEC website under "http://webstore.iec.ch" in the d

ata
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u
cd

PORTANT - The 'colour inside’ logo on the cover page of this publication indicat
t it contains colours which“are considered to be useful for the corr
derstanding of its contents. Users should therefore print this document using
lour 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

~Sctope

uirements of the exchange profiles belonging to the CGMES. The related, -techn

lementation of the CGMES, which is not copyrighted by either IEC @r)CENELEC
ilable at the ENTSO-E web site (www.entsoe.eu).

5 part of IEC 61970, which is a technical specification on the CGMES, details fthe

cal

rmation and documentation (i.,e. RDFS, OCL, XMI and HTML) needed for [the

IS

The CGMES is defined using information on the Common InformatiennModel (CIM) availgble

int

The¢ CGMES is a superset of the former ENTSO-E CIM based!data exchange standard (Prg

1)

exd
acd
apq
of 4

Fufjure editions of this technical specification will be released to describe following CGM

ver|
gui

2

cor
cite
any

IEQ
ma

IEQ
Pa

he public domain.

which was based on CIM14 (UML14v02) and has been<used for certain network mod
hanges since 2009. The CGMES reflects TSO reglirements (as known by 2014)
urate modelling of the ENTSO-E area for power flow, short circuit and dynani

grid model.

sions which reflect the additional requirements due to European network codes
Helines.

Normative references

tent constitutes requirements of this document. For dated references, only the edi
d applies. For undated references, the latest edition of the referenced document (inclu
amendments) applies.

The¢ following documents @re" referred to in the text in such a way that some or all of tj@ir

nagement~= Part 4: Interfaces for records and asset management

61970-301, Energy management system application program interface (EMS-API
t"807: 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.

file

els
for
ics

lications whilst also allowing for the exchange 6f )any diagram layouts including GIS dfata

ES
or

ion
ing

61968-4, -Application integration at electric utilities — System interfaces for distribution
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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
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and IEC maintain terminological databases for use in standardization at the~follow
resses:

IEC Electropedia: available at http://www.electropedia.org/
ISO Online browsing platform: available at http://www.iso.org/obp

[E For definitions which are not specified in the CGMES the definitions in the IE€C €IM 61970 standards g
pplied.

Terms and definitions

1
mmon Grid Model Exchange Specification
MES

ing

hall

cification used for the exchange of power system models between TSOs for the purposg¢ of

forming bilateral, regional or pan-European ‘studies in the frame of TYNDP or TS
ects

e 1 to entry:  This is based on IEC CIM Standardsand further extended to meet Network Codes’ and projg

irements. The standard defines a set of data model exchange profiles.

2

file

nuely named subset of classes, associations and attributes needed to accomplish

cific type of interface and.based upon a canonical model

e 1 to entry: The term profile may be used to define either the semantic model for an instance data payloag
Syntactic schema for an-instance data payload. A profile may be expressed in XSD, RDF, and/or OWL files
hnce data conforming to a profile can be tested in exchanges between applications. A profile is necessaf
r to “use” the canonical model.

3

ectionof classes, attributes and associations, which extend the standard IEC CIM mqg
brder_to cover use cases not currently supported by IEC standards, and which are
side€red to be international use cases or are covered by a later version of the stand

Ds’

cts’

d or
An

y in

del
not
ard

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.


http://www.electropedia.org/
http://www.iso.org/obp
https://iecnorm.com/api/?name=1c1bb552fb174c61b6d96590ec0b089d
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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

IEQ The International Electrotechnical Commission, headquartered in Geneva

TSP Transmission System Operator

EN[FTSO-E  European Network of Transmission System Operators for, VElectrigity
(ENTSO-E has 43 TSO members)

MRID CIM Master Resource Identifier

Cl Common Information Model (electricity)

CGMES Common Grid Model Exchange Specification

MAIS Model Authority Set

RD 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 profileyor instance file

SV State Variables profile or instance file

DL Diagram Layout profile oFinstance 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 purposg of

thel 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.

e i j iption is 256 maximum.

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

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

+Ener

“R
egion 0.1

Core::BaseVoltage

«Operations

+ nominalVoltage: Voltage Core::ConnectivityNode

«Entsoe» -

Boglean| 0.
= froméndisoCode: String |~ CoMnecyNGdes L|§ ~Equipments
+ fromEndName: String

+  fromEndNameTso: String
+ toEndisoCode: String | +ConnectivityNodeContainer

+  toEndName: String
o= +  toEndNameTs

+Hegions

Core::!

If the model is 3 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 Connect but no ACL

+Region {) 0.1

+EquipmentContainer

Wires::Line

+ConductingEquipment

AJerminals 0.

0.1
Core:
EquipmentContainer

Lines in the boundary are only allowed to have ConnectivityNodes and

Juncfionelass is included in the boundary for the purpose of
Geographitallocation profile and for special representation of the
boungary points (Xnodes). The Terminal of the Junction is included in the|
EQ isstance file. The Junction is contained in the same Line as the
TopologicalNodes GonnectivityNode is contained.

«Entsoes
EquipmentBoundaryVersion

iec61970cim16v2... {readOnly}
+ : Stril tty ch/T... {readOnly}

+ date: Date = 2014-08-07 {readOnly}
+ differenceModelURI: String = http://iec.ch/T... {readOnly}
+  entsoeUML: String = entsoe_v2.4.15 {readOnly}

+ entsoeURIcore: String = http:/ /entsoe.e... {readOnly}
+  entsoeURIoperation: String
+  modelDescriptionURI: Strin :
+ namespaceRDF: String = http://www.w3.0... {readOnly}
+ namespaceUML: String = http://iec.ch/T... [readOnly}
+ shortName: String = EQ_BD {readOnly}

4.2 (Entsoe) EquipmentBoundaryVersion(Abstract)

Prdfile version details.

Table 1 shows all‘attributes of EquipmentBoundaryVersion.

Figure 1 - diagram EquipmentBoundaryProfile

IEC
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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.

dat¢ (Entsoe) 1..1 |Date ConstantValue= 2014-08-07
Profile creation date

Form is YYYY-MM-DD for example for January'5, 2009 |t is
2009-01-05.

diffgrenceModelURI 1..1 |[String ConstantValue= http://iec.ch/TC57/64970-
(Enfsoe) 552/DifferenceModel/1#
Difference model URI defined byEC 61970-552.

—

entgoeUML (Entsoe) 1..1 |String ConstantValue= entsoe_v2.4.15

UML provided by ENTSO-E)

—

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

Profile URI defined"by ENTSO-E and used in the Model
Exchange header. It uniquely identifies the Profile and ifs
version. The last two elements in the URI
(http://entsoe.eu/CIM/EquipmentBoundary/yy/zzz) indicdte
major{and’minor versions where:
- yY'< indicates a major version;
~zzz'— indicates a minor version.

entgoeURIloperation 1..1 |String ConstantValue=

(Engsoe) 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 i
version. The last two elements in the URI
(http://entsoe.eu/CIM/EquipmentBoundaryOperation/yy/§zz)
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-
(Engsoe) 552/ModelDescription/1#
Model Description URI defined by IEC 61970-552.

nanjespaceRDF (Entsoe) 1..1 |[String ConstantValue= http://www.w3.0rg/1999/02/22-rdf-syntgx-
ns#
RDF namespace.

nanjespaceUML (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


http://iec.ch/TC57/2013/61970-452/EquipmentBoundary/3
http://iec.ch/TC57/2013/61970-452/EquipmentBoundary/3
http://iec.ch/TC57/61970-552/DifferenceModel/1
http://iec.ch/TC57/61970-552/DifferenceModel/1
http://entsoe.eu/CIM/EquipmentBoundary/3/1
http://entsoe.eu/CIM/EquipmentBoundaryOperation/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
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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
nanye +— Strimg seetdentifredObiect
shoftName (Entsoe) 1.1 String see |ldentifiedObject

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

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

mult. mult. Class type name Description

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

Core::
Equipment.Equipments[0..*]

4.3

Co
tog

If t
the
mo
or

2 (Operation) ConnectivityNode

ether with zero impedance.

ne model is a TSO EQ, the ConneetivityNodes should be grouped under VoltageLeve
model is a Boundary EQ, the, ConnectivityNodes should be grouped under Line; If

car] be in the Boundary set7instance of Line or in another instance of Line. Consequently th
car| be instances of Line that contain only ConnectivityNodes, but no ACLineSegments.

Inh

eritance path: ;>ldentifiedObject

Table 4 shows.all attributes of ConnectivityNode.

hnectivity nodes are points where termipals of AC conducting equipment are connected

o If
the

del is an assembled one, the ConnectivityNodes can be grouped under either VoltagelLgvel
Line. With this approach the Line is also in the Boundary set. Instances of ACLineSengnt

re
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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)

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 apd
ConnectivityNode in the Boundary Equipment profile

fron

EndName (Entsoe)

String

The attribute is used for an exchangé“of-a human
readable name with length of the string 32 characterp
maximum. The attribute covers twg cases:

if the Boundary point is placed on a tie-line the attrifute
is used for exchange of the'g€ographical name of th
substation to which the “Erom” side of the tie-line is
connected to.

wr

if the Boundary point is placed in a substation the
attribute is used fof exchange of the name of the
element (e.g-"\PowerTransformer, ACLineSegment,
Switch, etc)to which the “From” side of the Boundar
point isrconnected to.

The‘attribute is required for the Boundary Model
Althority Set where it is used only for the

T'epologicalNode in the Boundary Topology profile apd
ConnectivityNode in the Boundary Equipment profile

fron

EndNameTso (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 pgint
belongs to or it is connected to. The length of the stifing
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 apd
ConnectivityNode in the Boundary Equipment profile

toE

hdlsoCode (Entsoe)

1.1

String

The attribute is used for an exchange of the ISO cod
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 defiped
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 aphd
ConnectivityNode in the Boundary Equipment profile

[]

toE

hdName (Entsoe)

String

The attribute is used for an exchange of a human

dall N $lo of £l o 29 b 4
reataoreTame— Wit rehgm o me—Stmhmg—ozcnatractet

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 Equipment profile.
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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

mR|D 0..1 |[String see ldentifiedObject

nanje 1..1 [String see ldentifiedObject

shoftName (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

er (Dperation) er

Container(of this connectivity node.
Association Based On:

Coré.:
ConnectivityNode.ConnectivityNodes[0..*] -----
Core::
ConnectivityNodeContainer.ConnectivityNodeContaiher[
1]

4.3[3 ConnectivityNodeContainer{Abstract)

A base class for all objects that, may contain connectivity nodes or topological nodes.
Inhgritance path: ->PowerSystemResource->ldentifiedObject

Table 6 shows all attributes of ConnectivityNodeContainer.

Table 6 — Attributes of Core::ConnectivityNodeContainer

Attribute name mult. Attribute type Description
desgription 1.1 String see IdentifiedObject
enekgytdentcodebic{Entseey 01 String see-tdentifiedObiest
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
nanye +— Strimg seetdentifredObiect
shoftName (Entsoe) 1.1 String see |ldentifiedObject

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

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

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

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

4.3|5 EquipmentContainer(Abstract)

A nmodeling construct to provide a root class for containing equipment.
Inhgritance path: ->ConnectivityNodeCantainer->PowerSystemResource->IdentifiedObject
Talle 9 shows all attributes of EquipmentContainer.

Table 9. =-Attributes of Core::EquipmentContainer

Attribute’' name mult. Attribute type Description
desgription 1.1 String see IdentifiedObject
enefrgyldentCodeEicEntsoe) 0..1 String see |ldentifiedObject
mR|D 0..1 String see ldentifiedObject
nanje 1.1 String see IdentifiedObject
shoftName (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

437 Terminal

An| AC electrical connection point to a piece of conducting equipment. (T€rminals
corlnected at physical connection points called connectivity nodes.

4.3/8 BaseVoltage

Delines a system base voltage which is referenced.
Inhgritance path: ->ldentifiedObject
Table 11 shows all attributes of BaseVoltage.

Table 11 — Attributes of Core::BaseVoltage

are

Attribute name mult.| Attribute.type Description
nonpinalVoltage 1..1 |Voltage The power system resource's base voltage.
desEription 1..1 |Sfring see ldentifiedObject
enefrgyldentCodeEic (Entsoe) 0..1 [String see ldentifiedObject
mR|D 0:.1 |[String see IdentifiedObject
nanje 1..1 |String see ldentifiedObject
shoftName (Entsoe) 1..1 |String see ldentifiedObject

4.3|9 GeographicalRegion

A deographical region of a power system network model.

Inhrritance path: ->IdentifiedObject

Table 12 shows all attributes of GeographicalRegion.
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Table 12 — Attributes of Core::GeographicalRegion

17

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)

Thi
naming attributes.

IdephtifiedObject.name is 32 characters maximum. It shall be consistentywith the name of |t
bct used in companies, in daily operation (e. g. in SCADA systems).in planning process
n asset related systems and should allow inter-communicating-of TSO, using gengral
names. IdentifiedObject.description is 256 characters maximum:

obj
or

Table 13 shows all attributes of IdentifiedObject.

Table 13 — Attributes of CoreiddentifiedObject

5 is a root class to provide common identification for all classes needing identification and

he
es

Attribute name mult.| Attribute type

Description

desgription 1..1 [String

The description is a free human readable text describif
or naming the object. It may be non unique and may n
correlate to a naming hierarchy.

~Q

enefgyldentCodeEic (Entsoe) String

The attribute is used for an exchange of the EIC code
(Energy identification Code). The length of the string i
characters as defined by the EIC code.
References:

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

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

ic-

mR String

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

For CIMXML data files in RDF syntax conforming to
IEC 61970-552:2013, the mRID is mapped to rdf:ID or

b atteibhg it thaot i dantif,, h

rdf-ah i rallV] H t3 lopant
o a oo attro e s trat e ety S 6o e e Cremeits:

-

as
S

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
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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
nanye +— Strimg seetdentifredObiect
shoftName (Entsoe) 1.1 String see |ldentifiedObject

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

Redion [1..1] |GeographicalRegion [The geographical region to which this stib-geographical region is within.
Association Based On:
Core::
GeographicalRegion.Region[0. 1]\-2+4-
Core:: SubGeographicalRegion:Regions[0..*]

4.4 Wires

4.4{1 Connector(Abstract)

A donductor, or group of conductors, with“negligible impedance, that serve to connect ot
corlducting equipment within a single“substation and are modelled with a single log

terminal.

Inheritance
>|dentifiedObject

path:

=>ConductingEquipment->Equipment->PowerSystemResour

her
cal

Table 16 shows all attributes of Connector.
Table 16 — Attributes of Wires::Connector
Attribute name mult. | Attribute type Description

desEription 1.1 String see ldentifiedObject
enefgyldentCodeEic (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

Core::

Core::

Inherited Association Based On:

Equipment.Equipments[0..*]

EquipmentContainer.EquipmentContainer[0..1]

4.4{2 (Entsoe) EnergySchedulingType

Us¢d to define the type of generation for scheduling purposes.

Inhgeritance path: ->ldentifiedObject

Table 18 shows all attributes of EnergySchedulingType.

Table 18 — Attributes of Wires::EnergySchedalingType

Attribute name mult. Attribute.type Description
desEription 1.1 String see |ldentifiedObject
enefgyldentCodeEic (Entsoe) 0..1 String see IdentifiedObject
mR|D 0..1 String see IdentifiedObject
nanje 1.4 String see |ldentifiedObject
shoftName (Entsoe) 1.1 String see IdentifiedObject

4.4{3 EnergySource(Abstract)

A deneric equivalent for an enefrgy supplier on a transmission or distribution voltage level.

Inhgritance path:
>|dentifiedObject

->ConductingEquipment->Equipment->PowerSystemResour

Table 19 shows all.attributes of EnergySource.

Table 19 — Attributes of Wires::EnergySource

Attribute name mult. Attribute type Description
deskriptien 4+ String seeldentifiedObjest
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[0x1]
Core::

Equipment.Equipments[0..*]

4.4{4 Junction

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

Jurjction class is included in the boundary for the purpose of GeographicalLocation profile Ind
for|special representation of the boundary points (Xnodes). The Terminal of the Junctio

is

included in the EQ instance file. The Junction is contdined in the same Line as |the

ConnectivityNode is contained.

s

Tabl

ritance path: ->Connector->ConductingEquipment->Equipment->PowerSystemResource-
ntifiedObject

e 21 shows all attributes of Junction.

Table 21 — Attributes of Wires::Junction

Attribute name mult. Attribute type Description
desgription 1.1 String see IdentifiedObject
enefrgyldentCodeEic (Entsoe) 0..1 String see ldentifiedObject
mR|D 0..1 String see IdentifiedObject
nanje 1.1 String see IdentifiedObject
shoftName (Entsoe) 1.1 String see ldentifiedObject

Tatlrle 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..*]



https://iecnorm.com/api/?name=1c1bb552fb174c61b6d96590ec0b089d

-40 - IEC TS 61970-600-2:2017 © IEC 2017

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
desgription 1.1 String see |IdentifiedObject
enefrgyldentCodeEic (Entsoe) 0..1 String see ldentifiedObject
mR|D 0..1 String see |ldentifiedObject
nanje 1.1 String see IdentifiedObject
shoftName (Entsoe) 1.1 String see ldentifiedObject

Talle 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
Redion [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
4.5(1 Datatypes ~\Voltage

Elelctrical voltage, can be both AC and DC.

Vallue typelis)[EEE 754 simple precision floating point

Tatrle 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.

VAT Reactive-power-invott-amperereactive:

AR Apparent energy in volt ampere hours.

Wh Real energy in what hours.

VArh Reactive energy in volt ampere reactive hours.

\ \Voltage in volt.

ohn Resistance in ohm.

A Current in ampere.
Capacitance in farad.

H Inductance in henry.

deglC Relative temperature in degrees Celsius. In the S| unit system\iiie 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.

nonge Dimension legs quantity, e.g. count, per unit, etc.

Hz Frequencgy in‘hertz.

g Mass_in.gram.

Pa Pressure in pascal (n/m2).

m Length in meter.

m2 ATEeg T SqUaTe TTeteTs:

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.
nong No multiplier or equivalently multiply by 1.
4.5/3 Primitives
4.53.1 String

A dtring consisting of a sequence of characters. The charactér encoding is UTF-8. The str
lenpth is unspecified and unlimited.

4.5

Da
mm

4.5
At

4.5

Af

5

5.1

Thi
pur

3.2 Date

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

3.3 Boolean

pe with the value space "true"cand "false".

34 Float

oating point number. The range is unspecified and not limited.

TopologyBoundaryProfile

Genéral

5 profile has been built on the basis of the IEC 61970-456 document and adjusted to fit

ing

the

pese 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

i

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,

+ConnectivityNodes

Core::

«Operation,Des...

ConnectivityNode

Topology:-TopologicalNode

«Entsoes
boundaryPoint: Boolean

+TopelogicalNode —BaseVoIta&l

Core::

fromEndlisoCode: String
fromEndName: String
fromEndNameTso: String
toEndlsocCode: String
toEndName: String
toEndNameTso: String

e e ae

o+

=js

0.1
+TopelogicalNode

0.

0.

+TopologicalNode

W BaseVoltage

+ConnectivityNodeContaingr

1

Core::

ConnectivityNodeContainer

«Entsoes
TopologyBoundaryVersion

baseUML: String = iec61970cim] f@=. {readOnly}

baseURI: String = http://

iec.chyT {readOnly}

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

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

entscelML: String =entsoe_v2.4.15 {readOnlyt

entsceURI: String £ Hitp:

//entsoe.e... {readOnly}

modelDescriptignURT: Str

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

namespaceRDE: String =

http:/ /www.w3.0... {readOnly}

namespaecelML: String =

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

shortMame: String = TP_BD {readOnly}

Figure 2 — diagram TopologyBoundaryProfile

5.2

Version details.

(Entsoe) TopologyBoundaryVersion(Abstract)

Table 26 shows all attributes of TopologyBoundaryVersion.

IEC
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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 proffile
is based on.

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

2009-01-05.
diffgrenceModelURI 1..1 |[String ConstantValue= http://iec.ch/TC57/64970-
(Enfsoe) 552/DifferenceModel/1#

Difference model URI defined by lEC 61970-552.

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

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

Profile URI defined"by ENTSO-E and used in the Model
Exchange headegr. It uniquely identifies the Profile and ifs
version. The last two elements in the URI
(http://entsoe.eu/CIM/TopologyBoundary/yy/zzz) indicat
major{@and’minor versions where:

- yY'< indicates a major version;

v zzz'— indicates a minor version.

w

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

RDF namespace.

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

shoftName (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.


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
https://iecnorm.com/api/?name=1c1bb552fb174c61b6d96590ec0b089d

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 @ré conned
together with zero impedance.

(@)

L constraint: R.4.10.11. Description length restriction

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

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

L constraint: R.4.10.11. From End Name TSO length/restriction

L constraint: R.4.10.11. Name length restriction

L constraint: R.4.10.11. ShortName lengthdestriction

L constraint: R.4.10.11. To End ISO Caode-length restriction

L constraint: R.4.10.11. To End Namelength restriction

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

O 0OO0O0O0OO0OO0OO0O0Oo

5.3|3 ConnectivityNodeContainer(Abstract)

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

5.3|4 IdentifiedObject(Abstract)

ing attributes.

IdentifiedObject.niame is 32 characters maximum. It shall be consistent with the name of
object used. in“eompanies, in daily operation (e. g. in SCADA systems), in planning proces

ted

is a root class to provide common identification for all classes needing identification and

the
5es

or in asset.related systems and should allow inter-communicating of TSO, using gengral

names tdentifiedObject.description is 256 characters maximum.

Tabte28showsattattributes of tdentifredObject:
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Table 28 — Attributes of Core::ldentifiedObject

IEC TS 61970-600-2:2017 © IEC 2017

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
16 characters as defined by the EIC code.
References:

is

tocattssuimgoffices for E1€:
https://www.entsoe.eu/publications/edi-library/linksitd
eic-websites/

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

mR|D

String

Master resource identifier issued by.a model authority.

The mRID is globally unique within an exchange
context. Global uniqueness is easily achieved by usir

ga

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 o
rdf:about attributes that-identify CIM object elements

=

nanme

1.1

String

The name is apy,free human readable and possibly n
unique text naming the object.

shoftName (Entsoe)

String

The attribute’ is used for an exchange of a human
readable’short name with length of the string 12
characters maximum.

5.4f Topology — TopologicalNode

For a detailed substation model a topaolegical node is a set of connectivity nodes that, in
curfent network state, are connected.\together through any type of closed switches, inclu
jumpers. Topological nodes change' as the current network state changes (i.e., switc
brejakers, etc. change state). Fot“a planning model, switch statuses are not used to f¢
topplogical nodes. Instead they are manually created or deleted in a model builder t
Topological nodes maintained this way are also called "busses".

O OO0 OO

fos

the

rm
bol.

OCIL constraint: R.4.10.11. Description length restriction
L constraint: R.4.10.11. Energy ldent Code length restriction (optional)
L constraint: R.4.10.11. From End ISO Code length restriction
L constraint: R.4.10.11. From End Name length restriction
L constraint: R.4.10.11. From End Name TSO length restriction
L constraint: R.4.10.11. Name length restriction
OCL constraint: R.4.10.77. ShortName Tength resfriction
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)

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 apd
ConnectivityNode in the Boundary Equipment profile

fron

EndName (Entsoe)

String

The attribute is used for an exchangé“of-a human
readable name with length of the string 32 characterp
maximum. The attribute covers twg cases:

if the Boundary point is placed on a tie-line the attrigute
is used for exchange of the'g€ographical name of th
substation to which the “Erom” side of the tie-line is
connected to.

D

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

The‘attribute is required for the Boundary Model
Althority Set where it is used only for the

T'epologicalNode in the Boundary Topology profile apd
ConnectivityNode in the Boundary Equipment profile

fron

EndNameTso (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 pgint
belongs to or it is connected to. The length of the stifing
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 apd
ConnectivityNode in the Boundary Equipment profile

toE

hdlsoCode (Entsoe)

1.1

String

The attribute is used for an exchange of the ISO cod
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 defiped
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 aphd
ConnectivityNode in the Boundary Equipment profile

[]

toE

hdName (Entsoe)

String

The attribute is used for an exchange of a human

dall N $lo of £l o 29 b 4
reataoreTame— Wit rehgm o me—Stmhmg—ozcnatractet

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 Equipment profile.
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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

mR|D 0..1 |[String see ldentifiedObject

nanje 1..1 [String see ldentifiedObject

shoftName (Entsoe) 1..1 |String see IdentifiedObject

Talple 30 shows all association

ends of TopologicalNode with other classges.

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

mult. mult

Class type name

Description

-

ConnectivityNodeContain |[1..
er ] er

ConnectivityNodeContain

The connectivity node container to which the toplogic
node belongs.

Assogiation Based On:

Topology::

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

Core::
ConnectivityNodeContainer.ConnectivityNodeContain
1]

o

er[0

-

BasgVoltage [1..

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 dtring consisting of a sequence of characters. The character encoding is UTF-8. The st

lenpth is unSpecified and unlimited.

5.5|2 Date

ing

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.
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Figure 3 shows the diagram.

EquipmentProfile

senumeration»
Core::CurveStyle

ENTSOEIdentifiedObject|
dentifiedObject

«Oper:
Core::Regular

constantYValue
straightlineYValues

aliasName: String [0..1]
+ description: String [0..1
+ mRID: String [0.1]
+ name: String [0..1]

sequenceNumber: Integer
wvaluel: Simple_Float
value2: Simple_Float [0..1]

'

v

+TimePoints

)
|
“IntervalSchedule |1 |
1 + ylvalue: Simple_Float
Core::RegularintervalSchedule 1 + _y2value: Simple_Float [0..1]
|
|
1
L

< endTime: DateTime +CurveDatas | 0.

+ _timeStep: Seconds

«IsBasedOn»

+Curve \[1

Core::BasicintervalSchedule Core::Curve

curveStyle: CurveStyle
xUnit: UnitSymbol
Y1Unit: UnitSymbol

+ startTime: DateTime
+ valuelUnit: UnitSymbol

+ _value2Unit: UnitSymbol [0..1] 5
\ Core::IdentifiedObject y2Unit: UnitSymbol [0..1]
y -,
+ description: String [0..1]
< mRID: String [0..1] <t 7
Core::SubGeographicalRegion S ing <7 T Core::ConnectivityNodd
G o +BusNameMarker|  BusNameMarker
+ energyldentCodeEic: String [0..1] [N/ +ReportingGroup
+Region/[\1 +Regions | 0.~ + shortName: String [0..1] 0.%[+ priority: % 1 1.1 0.
£\ Cor: 0.1
ReportingGroup | ° oY +ConnectivityNodes
+ConnectivityNode
+Terminal 1.*

+Substations | 0. Core::ACDCTerminal

Core::Substation + sequenceNumber: Integer 0.4

+Substation gasevoltage] 1 /]\ 0.1
8

+BaseVoltag,
< Tgfminals 0.
+C

+Voltagelevels 0" oltageLevel 0.

Core::Terminal

|+ Jphases: PhaseCode [0.1]

+ConductingEquipment +Terminals
ulpmemt T

Core::VoltageLevel

o
+ highVoltageLimit: Voltage [0..1]
+  lowVoltageLimit: Voltage [0..1]

+VoltageLevel /[\1

+Bays [ 0.

«Operations [ +ConnectivityNodeContainer |1

‘Equipment Core:: I
[+ aggregate: Boolean (0. ¢ [ ]\/"*{ Core::ConnectivityNodeContainer

+Equipments 0.

Cor.

+EquipmentContainer

Core::EquipmentContainer

«Entsoes

EquipmentVersion AN\
il .ch/T... {readOnk

IEC

Figure 3 — diagram FquipmentProfile

6.2 (Entsoe) EquipmentVersion(Abstract)

Version details.

Table 31 shows all attributes of EquipmentVersion.
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Table 31 — Attributes of EquipmentProfile::EquipmentVersion

Attribute name mult.| Attribute type Description

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

baseURIcore (Entsoe) 1..1 |String ConstantValue= http://iec.ch/TC57/2013/61970-
452/EquipmentCore/4
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 proffile
is based on.

baspURIloperation (Entsoe) |1..1 |String ConstantValue= http://iec.ch/TC57/2013/61970¢
452/EquipmentOperation/4
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 proffile
is based on.

baspURIshortCircuit 1..1 |[String ConstantValue= http://iec.chfIC57/2013/61970-

(Enfsoe) 452/EquipmentShortCircuit/4
Profile URI used in the Madel Exchange header and
defined in IEC standards® It uniquely identifies the Profile
and its version. It is\giyen for information only and to
identify the closeSt’|EC profile to which this CGMES proffile
is based on.

dat¢ (Entsoe) 1..1 |Date ConstantVatue= 2014-08-07
Profile creation date
Form<s YYYY-MM-DD for example for January 5, 2009 |t is
2009-01-05.

diffgrenceModelURI 1..1 |[String ConstantValue= http://iec.ch/TC57/61970-

(Enfsoe) 552/DifferenceModel/1#
Difference model URI defined by IEC 61970-552.

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

entgoeURIcore (Entsoe) 1..1 |String ConstantValue= http://entsoe.eu/CIM/EquipmentCore/3/[I
Profile URI defined by ENTSO-E and used in the Model
Exchange header. It uniquely identifies the Profile and ifs
version. The last two elements in the URI
(http://entsoe.eu/CIM/EquipmentCore/yy/zzz) indicate
major and minor versions where:
- yy — indicates a major version;
- zzz - indicates a minor version.

entgoeURIloperation 1..1 |String ConstantValue=

(Engsoe) http://entsoe.eu/CIM/EquipmentOperation/3/1
Profile URI defined by ENTSO-E and used in the Model
Exchange header. It uniquely identifies the Profile and ifs
version. The last two elements in the URI
(http://entsoe.eu/CIM/EquipmentOperation/yy/zzz) indicgte
major and minor versions where:
- yy — indicates a major version;
- zzz - indicates a minor version.

entsoeURIshortCircuit 1..1 |[String ConstantValue=

(Entsoe) http://entsoe.eu/CIM/EquipmentShortCircuit/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/EquipmentShortCircuit/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.
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http://entsoe.eu/CIM/EquipmentShortCircuit/3/1
http://iec.ch/TC57/61970-552/ModelDescription/1
http://iec.ch/TC57/61970-552/ModelDescription/1
https://iecnorm.com/api/?name=1c1bb552fb174c61b6d96590ec0b089d

IEC TS 61970-600-2:2017 © IEC 2017

-51—

Attribute name mult.| Attribute type

Description

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
The short name of the profile used in profile
documentation.

6.3] DC

6.3(1 General

Fig

ure 4 shows the diagram.

class ACDCConverter /

ACDCConwverter

baseS: ApparentPower [0..1]
idleLoss: ActivePower [0..1]
maxUdc: Veltage [0..1]
minUdc: Voltage [0..1]
numberOfvalves: Integer [0..1]
ratedUdc: Voltage [0..1]
resistiveLoss: Resistance [0..1]

switchingloss: ActivePowerPerCurrentFlow [0..1]

wvalvelU0: Voltage [0..1]

[

CsConwverter

W

maxdlpha: AngleDegrees [0..1]
maxGamma: AngleDegrees [0..1]
maxldc: CurrentFlow [0..1]
minAlpha: AngleDegrees [0..1]
minGamma: AngleDegrees [0..1]
minldc: CurrentFlow [0..1]

0.

+ConverterDCSides
o
+PccTerminal +Terminals |0_*
0.1 ACDCTerminal

Equipment
Core::
ConductingEquipment

#ConductingEquipment /I\ 1

Core:-Terminal

+ phases: PhaseCode [0..1]

VsConverter

maxModulationindex: Simple_Float [0..1]
maxValveCurrent: CurrentFlow [0..1]

ratedldc: CurrentFlow [0..1]

+VsConverterDCSides 0.

+CapabilityCurve |g_1

Curwve
VsCapabilityCurve

IEC

Figure 4 — diagram ACDCConverter
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This diagram shows classes used to model DC

Figure 5 shows the diagram.

equipment.
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class DCContainment )

PowerSystemResource

B +ConnectivityNodeContainer

+ConnectivityNodes

IdentifiedObject

«Operations

Node i

. S

A

Core::
ConnectivityNode

0.~

Core.

+EquipmentContainer /(\0..1
~Equipments | 0.%

FowerSystemResource
Core::Equipment

‘ + aggregate: Boolean [0..1]

DCConductingEquipment| Core-:

ConductingEquipment

ACDCConverter

0."

+Voltagelevels

~+Substation

N

Core::VoltageLevel

HCCe and
PCConverterUnit is not allowed in

+ highVoltageLimit: Voltage [0..1]
+ lowVoltagelimit: Voltage [0..JF

+Voltagelevel

+Bays.

«Opefations

Core::Bay

DBCEquipmentContainer

+ baseS: ApparentPower [0..1]
+ idleLoss: ActivePower [0..1]

+DCConverterUnit

1 equipment only.

Voltagelevels that is intended for AC

DCConductingFquipment are allowed i
DCEquipmentContainers only.

The ACDCConverter is
ConductingEquipment. Other AC
equipment in 3 converter unit are the
power transformer and converter
reactor. All three shall be located in a
DCConverterUnit and not a
Voltagelevel.

+ maxUdc: Voltage [0..1]
+ minUdc: Voltage [0..1]

b

DCConverterUnit

numberOfValves: Integer [0..1] .
+ ratedUdc: Voltage [0..1] !
resistiveloss: Resistance [0..1] !

operationMode: DCConverterOperatingModeKind

switchingLoss: ActivePowerPerCurrehtflow [0..1] A
walveU0: Voltage [0..1] .

+ o+

«enumerations

‘“""‘ terOperati

s (Sub . Vol evel..).
AC equipment in a converter ghit aré power transformer, converter reactor (2
SeriesCe ) and Switef

According to the UML DCWades may only be d by a DCi

not possible to describe D& connectivity outside a DCEquipmentContainer.
The containment rilesfor DC related equipment is as follows:

1) DCConductifigEquipment are allowed in DCEquipmentContainers only.
2) A DCConvVegterinit shall be contained by a Substation.

3) A DCLigaSkall have no superior container.

4) All AC equipment related to a converter shall be located in a DCConverterUnit, not a
Voltagelevel

SMABDCConverters can only be located in DCConverterUnit.

The ACDCConverter is ConductingEqiighént and hence may be located in any of the AC

. Hence it is

bipolar
[N

monopolarMetallicReturn
monopolarGroundReturn

Figure 5 — diagram DCContainment

Figure 6 shows the diagram.
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class DCLineModel
ConnectivityNodeContainer PowerSystemResource e R ~
+Equi i ‘onducti ipment
Core-- EquipmentContainer Core-Equipment ingEquipme.
EguipmentContainer 0.1 .
- L aggregate: Boolean [0..1]
+Equipments
+DCConductingEquipment” 1
DCEquipmentContainer
DCLineSegment
+DCTerminals ~+ capacitance: Capacitance [0..1]
DCBaseTerminal] g + inductance: Inductance [0..1]
B - + length: Length [0..1]
DCTerminal + resistance: Resistance [0..1]
+DCLineSegments 0."
+PerLengthParameter "N
PerlL hDCLinePar
+ capacitanée: CapacitancePerLength [0..1]
IdentifiedObject + inductafice: \nductancePerLength [0..1]
DCLine +DClines +Regicn Core-- + resistance’ ResistancePerlength [0..1]
0. 0.1 SubGeographicalRegion

Figure 6 — diagram DCLineModel

Figure 7 shows the diagram.
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clas

DCEquipment /

Equipment

+DCConductingEquipment

0.~

DCBaseTerminal

) AR

Equipment|

\aCDCConverter o=

baseS: ApparentPower [0..1]
idleLods: ActivePower [0..1]
MaxUdc: Voltage [0..1]
minUdc: Voltage [0..1]

+ConductingEqui| it
‘numberOfValves: Integer [0..1] onductingtquipten

ratedUdc: Voltage [0..1] +Terminals

DCGround

+ inductance: Inductance [0..1]
<+ r:Resistance [0..1]

Coome]

+ConverterDCSides

resistiveLoss: Resistance [0..1]
switchingLoss: ActivePowerPerCurrentFlow [0..1] [ 0.
valveU0: Voltage [0..1]

PccTerminal

ER ik

Core::Terminal

A
IdentifiedObject|
Core::ACDCTerminal
+ sequenceNumber: Integer [0..1]

/4

DCShunt

CsConverter |

+ <
4 ratedUdc: Voltage.
+ resistance: Resistance

DCLineSegment

capacitgnee.Bapacitance [0..1]
ingictanee; Inductance [0..1]

minAlpha: AngleDegrees [0..1]
minGamma: AngleDegrees [0..1]
minidc: CurrentFlow [0..1]
ratedldc: CurrentFlow [0..1]

maxAlpha: AngleDegrees [0..1]
maxGamma: AngleDegrees [0..1]
maxlde: CurrentFlow [0..1] |

VsConverter

=+ phases: PhaseCode [0..1]

+ maxModulationindex: Simple_Float [0..1]
+ maxValveCurrent: CurrentFlow [0..1]

+VsConverterDCSides | 0.

JeRgth: Length [0..1]
gesistance: Resistance [0..1]

+DCTerminals| ACDCConverterDCTerminal

0.%[+ polarity: DCPolarityKind [0..1]

«enumerations
PolarityKind

positive
middle
negative

DCSeriesDevice

+ inductance: Inductance
+ ratedUdc: Voltage
resistance: Resistance

Curve

VsCapabilityCurve

Figure 7 — diagram DCEquipment

This diagram shows classes used to model DC equipment.

Figure 8 shows the diagram.
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class ACDCConnectivityModel /

IdentifiedObject

OperationalLimits::

OperationalLimitSet

«Operations

IdentifiedObject
Meas::Measurement

N +OperationalLimitSet | 0.*
measurementType: String

phases: PhaseCode [0..1] +Measurements
unitMultiplier: UnitMultiplier

unitSymbol: UnitSymbol 0"“\

+ 4+ 4

0.1
—Termina\l\ =Terminal\|/0..1
+Terminals Core:-Terminal oenttiedOlecy
Core:-ACDCTerminal
1 0.%| + phases: PhaseCode [0..1] =
+ConductingEquipment + sequenceNumber: Integer [0..1]

+Terminals 0.

=+Terminal 1.8

~+ConnectivityNode 1..1 ~BusNanieMarker
0.1
PowerSyStemResource| +ConnectivityNodes IdentifiedObject
coren > IdentifiedObject
o = - 1 [ #Operations DCBaseTerminal| Topology::
ConnectivityNodeContainer +ConnectivityNedeContainer Core:: L -
ConnectivityNode ~DCTerminals
% | = priority: Integer [0..1] |
0.

Core::
EguipmentContainer

BCTerminal

IdentifiedObject
DCNode +«DETerminals | 0.7

‘ DCl i ontainer |
1

+DCEquipmentContainer +DCConfuttingEquipment

Equipment
DCConductingEquipment

IEC

Figure 8 — diagram' ACDCConnectivityModel
This diagram shows connectivity and\topology model for both AC and DC networks.

6.3|2 ACDCConverter(Abstract)
A Unit with valves for three-phases, together with unit control equipment, essential protective

and switching devices,'DC storage capacitors, phase reactors and auxiliaries, if any, used|for
conversion.

OCIL constraint:An ACDCConverter must be in a DCConveterUnit

The¢ ACDCConverter is ConductingEquipment and hence may be located in any of the |JAC
EqlipmentContainers (Substation, VoltagelLevel, etc.). AC equipment in a converter unit pre
poweritransformer, converter reactor (a SeriesCompensator) and Switches. According to fthe
UMLC DCNodes may only be contained by a DCEquipmentContainer. Hence it is not possible
to describe DC connectivity outside a DCEquipmentContainer. The containment rules for DC
related equipment is as follows: 1) DCConductingEquipment are allowed in
DCEquipmentContainers only. 2) A DCConverterUnit shall be contained by a Substation. 3) A
DCLine shall have no superior container. 4) All AC equipment related to a converter shall be
located in a DCConverterUnit, not a VoltageLevel. 5) ACDCConverters can only be located in
DCConverterUnit.

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

Table 32 shows all attributes of ACDCConverter.
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Table 32 — Attributes of DC::ACDCConverter

Attribute name

mult. Attribute type

Description

baseS

0..1 |ApparentPower

Base apparent power of the converter

pole.

idleLoss

0..1 |ActivePower

Active power loss in pole at no power
transfer. Converter configuration data

used in power flow.

maxUdc

0..1 |Voltage

The maximum voltage on the DC side
at which the converter should operate.

Converter configuration data used |
power flow.

n

minjJdc

0..1 |Voltage

Min allowed converter DC yoltage.
Converter configuration data’used i
power flow.

nunmberOfValves

0..1 |Integer

Number of valves(inithe converter.
Used in loss calculations.

ratgdUdc

0..1 |Voltage

Rated converter DC voltage, also
called UdNy Converter configuratior
data usédin power flow.

resigtiveLoss

0..1 |Resistance

Conyerter configuration data used i
power flow. Refer to poleLossP.

swifchingLoss 0..1 |ActivePowerPerCurrentFlow Switching losses, relative to the bage
apparent power 'baseS'.
Refer to poleLossP.

valeUO 0..1 |Voltage Valve threshold voltage. Forward
voltage drop when the valve is
conducting. Used in loss calculatiofs,
i.e. the switchLoss depend on
numberOfValves * valveUO.

aggregate 0..1 |Boolean see Equipment

desEription 0..1 |String see ldentifiedObject

enefgyldentCodeEic (Entsoe) 0..1y. |String see IdentifiedObject

mR|D 0:,9" [String see ldentifiedObject

nanje 1..1 |[String see ldentifiedObject

shoftName (Entsoe) 0..1 |String see IdentifiedObject

Talple 33 shows all association

ends of ACDCConverter with other classes.
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Table 33 — Association ends of DC::ACDCConverter with other classes

mult. mult. Class type name Description

PccTerminal [0..1] [Terminal

coupling terminal.

Association Based On:

DC::
IACDCConverter.ConverterDCSides[0..*] -----
Core:: Terminal.PccTerminal[0..1]

All converters' DC sides linked to this point of common

BaseVoltage 0..1 |[BaseVoltage

Inherited Association Based On:

Core:: BaseVoltage.BaseVoltage[0..1]

Core::

ConductingEquipment.ConductingEquipment[0..*]
EqgyipmentContainer |0..1 |EquipmentContainer

Inherited Association Based On:

Core:: EquipmentContainer.EquipmentContainer[0..1

Core::

Equipment.Equipments[0..*]
6.3(3 ACDCConverterDCTerminal
A DC electrical connection point at the AC/DC converter,, Thé AC/DC converter is electricplly
corlnected also to the AC side. The AC connection i§)'inherited from the AC conducjing
equipment in the same way as any other AC equipment. The AC/DC converter DC termingl is
segarate from generic DC terminal to restrict the“eonnection with the AC side to AC/DC
corlverter and so that no other DC conducting equipment can be connected to the AC side.

Inh

pritance path: ->DCBaseTerminal->ACDCTFerminal->ldentifiedObject

Talple 34 shows all attributes of ACDCE€onverterDCTerminal.

Table 34 — Attributes of DC::ACDCConverterDCTerminal

Attribute name mult.| Attribute type Description
polgrity 0..1 |DCPolarityKind Represents the normal network polarity condition.
sequenceNumber 0..1 |Integer see ACDCTerminal
desEription 0..1 |String see ldentifiedObject
enefrgyldentCodeEic (Entsoe) 0..1 |String see ldentifiedObject
mR|D 0..1 |String see IdentifiedObject
nanje 1..1 |[String see ldentifiedObject
shortName (Entsoe) 0..1 [String see ldentifiedObject

Table 35 shows all association ends of ACDCConverterDCTerminal with other classes.
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Table 35 — Association ends of DC::ACDCConverterDCTerminal with other classes

mult. mult.| Class type name Description

DCConductingEquipment [1..1]|ACDCConverter
Association Based On:

DC::
ACDCConverterDCTerminal.DCTerminals[0..*] -----
DC:: ACDCConverter.DCConductingEquipment[1]

DCNode 0..1 |DCNode
Inherited Association Based On:
DC:: DCNode.DCNode[0..1]
DC::
DCBaseTerminal.DCTerminals[0..*]
BugNameMarker 0..1 |BusNameMarker

Inherited Association Based On:
Topology:: BusNameMarker.BusNameMarker[0} 1]
Core::

ACDCTerminal.Terminal[1\.%]

6.3l4 CsConverter

DCJside of the current source converter (CSC).

Inhgritance path: ->ACDCConverter->ConductingEquipment->Equipment-
>PopwerSystemResource->IdentifiedObject

Talple 36 shows all attributes of CsConverter.
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Table 36 — Attributes of DC::CsConverter
Attribute name mult. Attribute type Description

maxAlpha 0..1 |AngleDegrees Maximum firing angle. CSC
configuration data used in power flow.

maxGamma 0..1 |AngleDegrees Maximum extinction angle. CSC
configuration data used in power flow.

maxldc 0..1 |CurrentFlow The maximum direct current (Id) on the
DC side at which the converter should
operate. Converter configuration data
use In power flow.

minAlpha 0..1 |AngleDegrees Minimum firing angle. CSC
configuration data used in power flqw.

min[Gamma 0..1 |AngleDegrees Minimum extinction anglel//CSC
configuration data used)in power flqw.

minjdc 0..1 |CurrentFlow The minimum direct’'current (Id) on fthe
DC side at which/the converter shopld
operate. C8C, configuration data usged
in power. flow.

ratgdldc 0.. CurrentFlow Rated-converter DC current, also
calledldN. Converter configuration
data used in power flow.

basgpS 0..1 |ApparentPower see ACDCConverter

idle|.oss 0..1 |ActivePower see ACDCConverter

maxUdc 0..1 |Voltage see ACDCConverter

minlJdc 0..1 [Voltage see ACDCConverter

nunpberOfValves 0..1 |Integer see ACDCConverter

ratgdUdc 0..1 [Voltage see ACDCConverter

resistiveLoss 0..1 |Resistance see ACDCConverter

swifchingLoss 0..1 jActivePowerPerCurrentFlow see ACDCConverter

valyeUO 04 [Voltage see ACDCConverter

aggregate 0..1 |Boolean see Equipment

desgription 0..1 |String see IdentifiedObject

enefrgyldentCodeEic (Entsoe) 0..1 |[String see ldentifiedObject

mR|D 0..1 |[String see ldentifiedObject

nanje 1..1 |String see IdentifiedObject

shoftNameY(Entsoe) 0..1 |[String see ldentifiedObject

Table 37 shows all association

ends of ACDCConverter with other classes.
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Table 37 — Association ends of DC::ACDCConverter with other classes

mult. mult. Class type name Description
PccTerminal 0..1 |Terminal
Inherited Association Based On:
DC:: ACDCConverter.ConverterDCSides[0..*]
Core::
Terminal.PccTerminal[0..1]
BaseVoltage 0..1 [BaseVoltage
Inherited Association Based On:
Core:: BaseVoltage.BaseVoltage[0..1]
Core::
ConductingEquipment.ConductingEquipntent[0..*]
EqyipmentContainer 0..1 |[EquipmentContainer
Inherited Association Based On:
Core:: EquipmentContainer.EquipmentContainer[Q..1]
Core::
Equipment.Equipments[0.+¥]
6.3|5 DCBaseTerminal(Abstract)
An|electrical connection point at a piece of DC conducting equipment. DC terminals pre
corlnected at one physical DC node that may have multiple DC terminals connected. A DC
node is similar to an AC connectivity node. The model enforces that DC connections fpre
distinct from AC connections.
Inhgeritance path: ->ACDCTerminal->IdentifiedObject

Talple 38 shows all attributes of DCBaseTerminal.

Table 38 — Attributes of DC::DCBaseTerminal

Attribute name mult. Attribute type Description
sequenceNumber 0..1 Integer see ACDCTerminal
desgription 0..1 String see IdentifiedObject
enefgyldentCodeEic (Entsoe) 0..1 String see IdentifiedObject
mR|D 0..1 String see ldentifiedObject
nanje 1.1 String see IdentifiedObject
shoftName (Entsoe) 0..1 String see IdentifiedObject

Table 39 shows all association ends of DCBaseTerminal with other classes.
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Table 39 — Association ends of DC::DCBaseTerminal with other classes

mult. mult. Class type name Description
DCNode [0..1] |DCNode
Association Based On:
DC::
DCNode.DCNode[0..1] -----
DC:: DCBaseTerminal.DCTerminals[0..*]
BusNameMarker 0..1 BusNameMarker
Inherited Association Based On:
Topology:: BusNameMarker.BusNameMarker[0..1]
Core::
ACDCTerminal.Terminal[1..*]
6.3/6 DCBreaker
A breaker within a DC system.
Inhgritance path: ->DCSwitch->DCConductingEquipment->Equipment-

>P

pwerSystemResource->IdentifiedObject

Talple 40 shows all attributes of DCBreaker.

Table 40 — Attributes of DC::DCBreaker

Attribute name mult. Attribute type Description
aggfegate 0..1 Boolean see Equipment
desEription 0..1 String see ldentifiedObject
enefrgyldentCodeEic (Entsoe) 0..1 String see ldentifiedObject
mR|D 0..1 String see IdentifiedObject
nanje 1.1 String see ldentifiedObject
shoftName (Entsoe) 0..1 String see |ldentifiedObject

Table 41 shows all.association ends of Equipment with other classes.

Table 41 — Association ends of Core::Equipment with other classes

mult.

mult.

Class type name

Description

EqyipmentContainer

0..1

EquipmentContainer

Inherited Association Based On:

Core::
EquipmentContai

Core::
Equipment.Equip

ner.EquipmentContainer[0..1]

ments[0..*]

6.3

4 DCBusbar

A busbar within a DC system.

Inh
>|d

eritance path:

entifiedObject

->DCConductingEquipment->Equipment->PowerSystemResource-
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Table 42 shows all attributes of DCBusbar.

Table 42 — Attributes of DC::DCBusbar

Attribute name mult. Attribute type Description
aggregate 0..1 Boolean see Equipment
description 0..1 String see IdentifiedObject
energyldentCodeEic (Entsoe) 0..1 String see ldentifiedObject
mR D Ot Strimg seetdentifredObiect
nanje 1.1 String see |ldentifiedObject
shoftName (Entsoe) 0..1 String see ldentifiedObject

Table 43 shows all association ends of Equipment with other classes.

Table 43 — Association ends of Core::Equipment with other classes

mult. mult.

Class type name

Description

EqyipmentContainer 0..1 |[EquipmentContainer

Core::

Core::

Inherited Association Based On:

EquipmentContainer.EquipmentContainer|

Equipment.Equipments[0..*]

]

6.3|8 DCChopper

Low resistance equipment used in théZinternal DC circuit to balance voltages. It has typic

pogitive and negative pole terminals~and a ground.

Inhgritance path: -¥DCConductingEquipment->Equipment->PowerSystemResour

>IdentifiedObject

Table 44 shows all attributes of DCChopper.

Table 44 — Attributes of DC::DCChopper

Ally

Attribute name mult. Attribute type Description
aggfegate 0..1 Boolean see Equipment
desctripfion 0.1 String see IdentifiedObject
energyldentCodeEic (Entsoe) 0..1 String see ldentifiedObject
mRID 0..1 String see IdentifiedObject
name 1.1 String see IdentifiedObject
shortName (Entsoe) 0..1 String see ldentifiedObject

Table 45 shows all association ends of Equipment with other classes.
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Table 45 — 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..*]

6.3|9 DCConductingEquipment(Abstract)

The¢ parts of the DC power system that are designed to carry current or that are conductively
corlnected through DC terminals.

ThI ACDCConverter is ConductingEquipment and hence may be located\in any of the |[AC
EqlipmentContainers (Substation, VoltageLevel etc.). AC equipment in" a converter rjmit
corlsists of power transformer, converter reactor (a SeriesCompénsator) and Switches.
Acg¢ording to the UML DCNodes may only be contained by a DCEquipmentContainer. Hence it
is |not possible to describe DC connectivity outside a ,DCEquipmentContainer. The
corltainment rules for DC related equipment are as follows: #4) DCConductingEquipment gre
allgwed in DCEquipmentContainers only. 2) A DCConverierUnit shall be contained by a
Substation. 3) A DCLine shall have no superior container.~4) All AC equipment related tp a
converter shall be located in a DCConverterUnit, not a VloltageLevel. 5) ACDCConverters ¢an
only be located in DCConverterUnit.

Inhgritance path: ->Equipment->PowerSystemReésource->IdentifiedObject
Table 46 shows all attributes of DCCondugtingEquipment.

Table 46 — Attributes of DC::DCConductingEquipment

Attribute name mult. Attribute type Description
aggfegate 0..1 Boolean see Equipment
desEription 0..1 String see ldentifiedObject
enefrgyldentCodeEic (Entsoe) 0..1 String see ldentifiedObject
mR|D 0..1 String see IdentifiedObject
nanje 1.1 String see ldentifiedObject
shoftName (Entsoe) 0..1 String see ldentifiedObject

Table 47 shows all association ends of Equipment with other classes.

Table 47 — 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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6.3.10 DCConverterUnit

Indivisible operative unit comprising all equipment between the point of common coupling on
the AC side and the point of common coupling — DC side, essentially one or more converters,
together with one or more converter transformers, converter control equipment, essential
protective and switching devices and auxiliaries, if any, used for conversion.

The ACDCConverter is ConductingEquipment and hence may be located in any of the AC
EquipmentContainers (Substation, VoltageLevel etc.). AC equipment in a converter unit
consists of power transformer, converter reactor (a SeriesCompensator) and Switches.

According-to-the ML _DCNodes-m on be con ned-b D auipmaen on NG Hence it

is |not possible to describe DC connectivity outside a DCEquipmentContainer?/\ The
corftainment rules for DC related equipment are as follows: 1) DCConductingEquipment pre
allgwed in DCEquipmentContainers only. 2) A DCConverterUnit shall be contained by a
Substation. 3) A DCLine shall have no superior container. 4) All AC equipment'related tp a
corlverter shall be located in a DCConverterUnit, not a VoltageLevel. 5) ACDGConverters ¢an
only be located in DCConverterUnit.

Inhgritance path: ->DCEquipmentContainer‘>EquipmentContairer-
>CopnnectivityNodeContainer->PowerSystemResource->ldentifiedObject

Talple 48 shows all attributes of DCConverterUnit.

Table 48 — Attributes of DC::DCConverterUnit

Attribute name mult. Attribute type Description
operationMode 1..1 |DCConyverterOperatingModeKind
desEription 0..1 |String see

IdentifiedObje¢

—

enefrgyldentCodeEic (Entsoe) 0..1 [String see
IdentifiedObje¢

—

mR|D 0..1 |String see
IdentifiedObje¢

—

nanje 1..1 |[String see
IdentifiedObje¢

—

shoftName (Entsoe) 0..1 |String see
IdentifiedObje¢

—

Talple 49 shows all association ends of DCConverterUnit with other classes.

Table 49 — Association ends of DC::DCConverterUnit with other classes

A M Class—ty —————— Deseription

Substation [0..1] [Substation
Association Based On:

DC::
DCConverterUnit.DCConverterUnit[0..*] -----
Core:: Substation.Substation[0..1]

6.3.11 DCDisconnector

A disconnector within a DC system.

Inheritance path: ->DCSwitch->DCConductingEquipment->Equipment-
>PowerSystemResource->IdentifiedObject
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Table 50 shows all attributes of DCDisconnector.

Table 50 — Attributes of DC::DCDisconnector

IEC TS 61970-600-2:2017 © IEC 2017

Attribute name mult. Attribute type Description
aggregate 0..1 Boolean see Equipment
description 0..1 String see IdentifiedObject
energyldentCodeEic (Entsoe) 0..1 String see ldentifiedObject
mR D Ot Strimg seetdentifredObiect
nanje 1.1 String see |ldentifiedObject
shoftName (Entsoe) 0..1 String see ldentifiedObject

Table 51 shows all association ends of Equipment with other classes.

Table 51 — Association ends of Core::Equipment with other classes

mult.

mult.

Class type name

Description

EqyipmentContainer

0..1

EquipmentContainer

Inherited Association Based On:

Core::
EquipmentContai

Core::

ner.EquipmentContainer|

Equipment.Equipments[0..*]

]

6.3]12 DCEquipmentContainer

A modeling construct to provide a root’class for containment of DC as well as AC equipm
The class differs from the EquipmeéentContaner for AC in that it may also contain DCNo
Hence it can contain both AC and.PC equipment.

Inhgritance

path;

->EquipmentContainer->ConnectivityNodeContair

>PopwerSystemResource=>IdentifiedObject

Table 52 shows alt-attributes of DCEquipmentContainer.

Table 52 — Attributes of DC::DCEquipmentContainer

nt.
es.

er-

Attribute name mult. Attribute type Description
desgription 0..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) 0..1 String see IdentifiedObject

6.3.13 DCGround

A ground within a DC system.

OCL constraint:

A DCGround must be in a DCConverterUnit
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Inheritance path: ->DCConductingEquipment->Equipment->PowerSystemResource-
>|dentifiedObject

Table 53 shows all attributes of DCGround.

Table 53 — Attributes of DC::DCGround

Attribute name mult. Attribute type Description
inductance 0..1 |Inductance Inductance to
ground
r 0..1 |Resistance Resistance to
ground.
aggregate 0..1 |Boolean se€ Equipmen
desgription 0..1 |[String see

—~~

fdentifiedObjeg

enefgyldentCodeEic (Entsoe) 0..1 |String see
IdentifiedObje¢

—~~

mR|D 0..1 |String see
IdentifiedObje¢

—~~

nanje 1..1 |String see
IdentifiedObje¢

—~~

shoftName (Entsoe) 0..1 |String see
IdentifiedObje¢

—~~

Table 54 shows all association ends of Equipment with other classes.

Table 54 — Association ends*of Core::Equipment with other classes

mult. mult. Class type name Description

EqyipmentContainer 0..1 |[EquipmentContainer
Inherited Association Based On:
Core::
EquipmentContainer.EquipmentContainer[(..1]
Core::
Equipment.Equipments[0..*]

6.3114 DCELine

Overhead lines and/or cables connecting two or more HVDC substations.

v 0 3 av—belocated—in—anyv—ofthelAC
EquipmentContainers (Substation, VoltagelLevel etc.). AC equipment in a converter unit
consists of power transformer, converter reactor (a SeriesCompensator) and Switches.
According to the UML DCNodes may only be contained by a DCEquipmentContainer. Hence it
is not possible to describe DC connectivity outside a DCEquipmentContainer. The
containment rules for DC related equipment are as follows: 1) DCConductingEquipment are
allowed in DCEquipmentContainers only. 2) A DCConverterUnit shall be contained by a
Substation. 3) A DCLine shall have no superior container. 4) All AC equipment related to a
converter shall be located in a DCConverterUnit, not a VoltageLevel. 5) ACDCConverters can
only be located in DCConverterUnit.

Inheritance path: ->DCEquipmentContainer->EquipmentContainer-
>ConnectivityNodeContainer->PowerSystemResource->ldentifiedObject
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Table 55 shows all attributes of DCLine.

Table 55 — Attributes of DC::DCLine

Attribute name mult. Attribute type Description
description 0..1 String see IdentifiedObject
energyldentCodeEic (Entsoe) 0..1 String see IdentifiedObject
mRID 0..1 String see ldentifiedObject
nanye +— Strimg seetdentifredObiect
shoftName (Entsoe) 0..1 String see |ldentifiedObject

Talple 56 shows all association ends of DCLine with other classes.

Table 56 — Association ends of DC::DCLine with other classes

mult. mult. Class type name Description

Redion [0..1] |SubGeographicalRegion
Association Based On:

DC::

DCLine.DCLines[0%"] -----

Core:: SubGeographicalRegion.Region[0..1]

6.3|]15 DCLineSegment
A \Wire or combination of wires not insulated from one another, with consistent electr|cal

chgracteristics, used to carry direct current between points in the DC region of the poyer
sysgtem.

OCL constraint: A DCLineSegment.must be contained in a DCLine

Inheritance path: «2DCConductingEquipment->Equipment->PowerSystemResource-
>|dentifiedObject

Table 57 shows all attributes of DCLineSegment.
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Table 57 — Attributes of DC::DCLineSegment

Attribute name mult.| Attribute type Description

capacitance 0..1 |Capacitance Capacitance of the DC line segment. Significant for
cables only.

inductance 0..1 |Inductance Inductance of the DC line segment. Neglectable
compared with DCSeriesDevice used for smoothing.

resistance 0..1 |Resistance Resistance of the DC line segment.

length 0..1 |Length Segment length for calculating line section capabilities.

aggfegate 0..1 |Boolean see Equipment

desgription 0..1 |String see IdentifiedObject

enefrgyldentCodeEic (Entsoe) 0..1 |String see |ldentifiedObject

mR|D 0..1 |String see IdentifiedObject

naigne 1..1 |String see ldentifiedObject

shoftName (Entsoe) 0..1 |String see |ldentifiedObject

Table 58 shows all association ends of DCLineSegment with-other classes.

Table 58 — Association ends of DC::DCLineSegment with other classes

mult. mult.

Class type name

Description

PerlLengthParameter |[0..1]

PerLengthDCLineParameter

Set of per-length parameters for this line segment.
Association Based On:
DC::

DC:: DCLineSegment.DCLineSegments[0..*]

PerLengthDCLineParameter.PerLengthParameter[Q..

1]

EgyipmentContainer |0..1

EquipmentContainer

Inherited Association Based On:

Core:: EquipmentContainer.EquipmentContainer[0.
Core::

Equipment.Equipments[0..*]

N

]

6.3]16 DCNode

DCJ| nodes @are points where terminals of DC conducting equipment are connected toget

with zero<mpedance.

Inhkritance path: ->ldentifiedObject

her

Table 59 shows all attributes of DCNode.
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Table 59 — Attributes of DC::DCNode
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Attribute name mult. Attribute type Description
description 0..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) 0..1 String see ldentifiedObject

Talle 60 shows all association ends of DCNode with other classes.

Table 60 — Association ends of DC::DCNode with other classes

mult. mult.| Class type name Description
DCEquipmentContainer [1..1]|DCEquipmentContainer
Association Based'On:
DC::
DCNode.DCN0dés[0..*] -----
DC::
DCEquipmentContainer.DCEquipmentContaingr[1]
6.3[17 DCSeriesDevice
A geries device within the DC system, typically. a reactor used for filtering or smoothing.
Negded for transient and short circuit studies.
InhEritance path: ->DCCondugtingEquipment->Equipment->PowerSystemResource-
>|dentifiedObject

Table 61 shows all attributes of DGSeriesDevice.

Table 61 — Attributes of DC::DCSeriesDevice

Attribute name mult.| Attribute type Description
indyctance 1..1 |Inductance Inductance of the device.
resistance 1..1 |Resistance Resistance of the DC device.
ratgdUdc 1..1 |Voltage Rated DC device voltage. Converter configuration dafa

used in power flow.
aggfegate 0..1 |Boolean see Equipment
description 0..1 |String see |ldentifiedObject
energyldentCodeEic (Entsoe) 0..1 |String see ldentifiedObject
mRID 0..1 |String see IdentifiedObject
name 1..1 |String see IdentifiedObject
shortName (Entsoe) 0..1 |String see ldentifiedObject

Table 62 shows all association ends of Equipment with other classes.
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Table 62 — 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..*]

6.3118 DCShunt

A ghunt device within the DC system, typically used for filtering. Needed for trahsient and

shqart circuit studies.

Inhgritance
>|dentifiedObject

path:

Ta

->DCConductingEquipment->Equipment->PowerSystemResource-

Table 63 — Attributes of DC::DCShunt

le 63 shows all attributes of DCShunt.

Attribute name mult.| Attribute type Description
cappcitance 1..1 |Capacitance Capacitance of the DC shunt.
resistance 1..1 |Resistance Resistance of the DC device.
ratgdUdc 1..1 |Voltage Rated DC device voltage. Converter configuration dafa

used in power flow.
aggregate 0..1 |Boolean see Equipment
desEription 0..1 |[String see |ldentifiedObject
energyldentCodeEic (Entsoe) 0..1 (String see |ldentifiedObject
mR|D 0.¢1,+[String see |ldentifiedObject
nanje 1..1 |String see IdentifiedObject
shoftName (Entsoe) 0..1 |String see IdentifiedObject

Table 64 shows all association ends of Equipment with other classes.

Table 64 — Association ends of Core

::Equipment with other classes

mult

mult

Class type name

Description

EquipmentContainer

0..1

EquipmentContainer

Core::

Core::

Inherited Association Based On:

EquipmentContainer.EquipmentContainer[0..1]

Equipment.Equipments[0..*]

6.3.19 DCSwitch

A switch within the DC system.
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Inheritance path: ->DCConductingEquipment->Equipment->PowerSystemResource-
>|dentifiedObject

Table 65 shows all attributes of DCSwitch.

Table 65 — Attributes of DC::DCSwitch

Attribute name mult. Attribute type Description
aggregate 0..1 Boolean see Equipment
desgription 0..1 String see |ldentifiedObject
enefgyldentCodeEic (Entsoe) 0..1 String see IdentifiedObject
mR|D 0..1 String see ldentifiedObject
nanje 1.1 String see |ldentifiedObject
shoftName (Entsoe) 0..1 String see. ldentifiedObject

Talle 66 shows all association ends of Equipment with other classes.

Table 66 — Association ends of Core::Equipment with other classes

mult. mult. Class type name Description

EqyipmentContainer 0..1 |[EquipmentContainer
Inherited Association Based On:
Core::

EquipmentContainer.EquipmentContainer[(..1]

Core::
Equipment.Equipments[0..*]

6.3120 DCTerminal

An [electrical connection poinito generic DC conducting equipment.
Inhgeritance path: ->DCBaseTerminal->ACDCTerminal->ldentifiedObject
Table 67 shows all attributes of DCTerminal.

Table 67 — Attributes of DC::DCTerminal

Attribute name mult. Attribute type Description
sequenceNumber 0..1 Integer see ACDCTerminal
description 0..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) 0..1 String see IdentifiedObject

Table 68 shows all association ends of DCTerminal with other classes.


https://iecnorm.com/api/?name=1c1bb552fb174c61b6d96590ec0b089d

IEC TS 61970-600-2:2017 © IEC 2017

-71 =

Table 68 — Association ends of DC::DCTerminal with other classes

mult.

mult.

Class type name

Description

DCConductingEquipment

[1..1]

DCConductingEquipment

Association Based On:
DC::

DCConductingEquipment.DCConductingEquipment[1]

DC:: DCTerminal.DCTerminals[0..*]

DCNode

DCNode

Inherited Association Based On:

DC:: DCNode.DCNode[0..1]

DC::
DCBaseTerminal.DCTerminals[0..*]

BugNameMarker

BusNameMarker

Inherited Association Based On:
Topology:: BusNameMarker.BusNameMarker[0..1

Core::

ACDCTerminal.Terminal[ %]

6.3121

PerLengthDCLineParameter

Talle 69 shows all attributes of PerLengthDCLineParametec:

Table 69 — Attributes of DC::PerLengthDCLineParameter

At{ribute name |mult.

Attribute type

Description

cappcitance 0..1

CapacitancePerLength

Capacitance per unit of length of the DC line segment;
significant for cables only.

indyctance 0..1 |InductancePerLength Inductance per unit of length of the DC line segment.
resistance 0..1 |ResistancePerLength Resistance per length of the DC line segment.
6.3|22 VsCapabilityCurve

The¢ P-Q capability curve for a voltage source converter, with P on x-axis and Qmin and Qn
y1-axis and y2-axis;

on

Inhgeritance pathy->Curve->ldentifiedObject

Table 70 shows all attributes of VsCapabilityCurve.

Nax
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Table 70 — Attributes of DC::VsCapabilityCurve

Attribute name mult. Attribute type Description
curveStyle 1.1 CurveStyle see Curve
xUnit 1.1 UnitSymbol see Curve
y1Unit 1.1 UnitSymbol see Curve
y2Unit 0..1 UnitSymbol see Curve
description 0..1 String see ldentifiedObject
enefgyldentCodeEic (Entsoe) 0..1 String see IdentifiedObject
mR|D 0..1 String see |ldentifiedObject
nanje 1.1 String see ldentifiedObject
shoftName (Entsoe) 0..1 String see ldentifiedObject
6.3123 VsConverter
DC|side of the voltage source converter (VSC).
Inhgritance path: ->ACDCConverter->ConductingEquipment->Equipment-

>PowerSystemResource->IdentifiedObject

Talle 71 shows all attributes of VsConverter.
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Table 71 — Attributes of DC::VsConverter

Attribute name mult. Attribute type Description
maxModulationlndex 0..1 |Simple_Float The max quotient between the AC
converter voltage (Uc) and DC voltage
(Ud). A factor typically less than 1. VSC
configuration data used in power flow.
maxValveCurrent 0..1 |CurrentFlow The maximum current through a valve.

This current limit is the basis for
calculating the capability diagram. VSC

configuration data.

basgpS .1 |ApparentPower see ACDCConverter
idle|.oss .1 |ActivePower see ACDCConverter
maxUdc .1 |Voltage see ACDCConverter
minJdc .1 |Voltage see ACDCConverter
nunberOfValves .1 |Integer see ACDCConverter
ratgdUdc .1 |Voltage see ACDCConyerter
resigtiveLoss Resistance see ACDCConverter

swifchingLoss

ActivePowerPerCurrentFlow

see-ACDCConverter

ele|leje|eje|leje|ole|oie|e
N

valyeUO .1 |Voltage s€erACDCConverter
aggfegate .1 |Boolean see Equipment

desgription .1 |String see IdentifiedObject
enefrgyldentCodeEic (Entsoe) .1 [String see ldentifiedObject
mR|D .1 |String see IdentifiedObject
nanje 1..1 |String see IdentifiedObject
shoftName (Entsoe) 0..1 |String see |ldentifiedObject

Tabple 72 shows all association

ends of VsConverter with other classes.
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Table 72 — Association ends of DC::VsConverter with other classes

mult. mult. Class type name Description
CapabilityCurve [0..1]|VsCapabilityCurve All converters with this capability curve.
Association Based On:
DC::

VsConverter.VsConverterDCSides[0..*] -----
DC:: VsCapabilityCurve.CapabilityCurve[0..1]

PccTerminal 0..1 |Terminal
Inherited Association Based On:

DC:: ACDCConverter.ConverterDCSides|[0..*]
Core::

Terminal.PccTerminal[0..1]

BaseVoltage 0..1 |BaseVoltage
Inherited Association Based On;
Core:: BaseVoltage.BaseVoltagef0..1]
Core::
ConductingEquipment.ConductingEquipment[D..*]

EqyipmentContainer 0..1 [EquipmentContainer
Inherited Association Based On:
Core::
EquipmentContainer.EquipmentContainer[0..1]
Core::
Equipment.Equipments[0..*]

6.3|]24 Enumerations
6.3/]24.1 DCConverterOperatingModeKind

The¢ operating mode of an HVDC bipole.

Literal Description Cqde
bipglar Bipolar operation.
mornopolarMetallicReturn Monopolar operation with metallic return
momnopolarGroundReturn Monopolar operation with ground return

6.3124.2 DCPolarityKind

Polarity for BE circuits.

Literal Description Cofle
posltive Positive pole.
middle Middle pole, potentially grounded.
negative Negative pole.

6.4 Topology
6.4.1 BusNameMarker

Used to apply user standard names to topology buses. Typically used for "bus/branch” case
generation. Associated with one or more terminals that are normally connected with the bus
name. The associated terminals are normally connected by non-retained switches. For a ring
bus station configuration, all busbar terminals in the ring are typically associated. For a
breaker and a half scheme, both busbars would normally be associated. For a ring bus, all
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busbars would normally be associated. For a "straight" busbar configuration, normally only the
main terminal at the busbar would be associated.

Inheritance path: ->ldentifiedObject
Table 73 shows all attributes of BusNameMarker.

Table 73 — Attributes of Topology::BusNameMarker

__ Attribute name mult.| Attribute type Description

priority 0..1 |Integer Priority of bus name marker for use as topology bus
name. Use O for don t care. Use 1 for highest priority
Use 2 as priority is less than 1 and so on.

desEription 0..1 |[String see ldentifiedObject
enefgyldentCodeEic (Entsoe) 0..1 |String see IdentifiedObject
mR|D 0..1 |[String see ldentifiedObject
nanje 1..1 |[String see ldentifiedObject
shoftName (Entsoe) 0..1 |String see IdentifiedObject

Talple 74 shows all association ends of BusNameMarker with other classes.

Table 74 — Association ends of Topology::BusNameMarker with other classes

mult. mult.| Class type Description
name

RegortingGroup [0..1]|ReportingGroup|The busyname markers that belong to this reporting group.
Association Based On:

Topology::

BusiNameMarker.BusNameMarker[0..*] -----

Core:: ReportingGroup.ReportingGroup[0..1]

6.5 Meas
6.5]1 General

Figure 9 shows the-diagram.
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class Control /

IdentifiedObject
«Operations
IdentifiedObject Control

+ +
Core-- PowerSystemResource Controls

PowerSystemResource! 0.1

+ controlType: String

0.%| + operationinProgress: Boolean [0..1]
+ timeStamp: DateTime [0..1]

+ unitMultiplier: UnitMultiplier [0..1]

IdentifiedObject + unitSymbol: UnitSymbol [0..1]
«Operations A A
MeasurementValue

= _sencorfccyracy PerCent [0 1]

+ timeStamp: DateTime [0..1]

A

«Operations +AccumulatorValue *Oparations
AccumulatorValue +AccumulatorReset | ooy mulatorReset
<+ walue: Integer 1 0.1
«Operations «Opekations
AnalogValue +AnalogValue +AnalogControl AnalogControl
+ value: Simple_Float |! 0..1| + ( maxValue: Simple_Float
= minValue: Simple_Float

«Operations

RaiseLowerCommand

«Operations

SetPoint
~+RaiseLowerCommands | 0..%

+ normalValue: Simple_Float
=+ wvalue: Simple_Float

+ValueAliasSet\ | /0.1

IdentifiedObject IdentifiedObject

«Operations + ValueAliasSet +Values «Operations

ValueAliasSet | 1= ValueToAlias

- <+ wvalue: Integer
= S——
+ValueAliasSet 0.1

+Commands
— ey
«Operationz 0. «Operations»
Discretevalue |7 DiscreteValue +C d C 4
+ wvalue: Integer |1 0.1| + normalValue: Integer
+ wvalue: Integer

IEC

Figure 9 — diagram Control

Figure 40'shows the diagram.
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class Meas

D +Controls «Operations
Measurement. measurementType is| Core:: Control
0.1 o
restricted to the following valid
values: + controlType: String
o ThreePhaserower + operationinProgress: Boolean [0..1]
. it Core::IdentifiedObject + timeStamp: DateTime [0..1]
o ThreePhaseReactiveFower 4\ —— + iplier: UnitMultiplier 0.
o LineCurrent I g Bl [ «Operations <+ unitSymbol: Unitsymbol [0..1]
o Phasevolage +  mRID: String [0..1] k-
o LineTolineVoltage +  sequenceNumber: Integer [0..1] T l
o Angle «Entsoes
o Taposition +Terminal + energyldentCodeEic: String [0..1]
o SwitchPosition + shortName: String [0.1] 1
Measurement.unitSymbol is «Operations
Measureme: lueQuali
:::.::edtarhelnllo«nﬂgwlld . |— phases: PhaseCode [0..1] 0.0 | *MeasurementV yyescurementvalueQuality eementValesQualicy|
S X —]
i «Operation» perati |l
. Measurement MeasurementValue T
c meme + measurementType: String +  sensorAccuracy: PerCent [0..1]
o 4 +  phases: PhaseCode [0..1] +  timeStamp: DateTime [0..1]
oo + unitMultiplier: UnitMultiplier «Operations
Hz i |
+  badReference: Boolean [0.1]
«Operations + estimatorReplaced: Booleay
+Operation» +Analog +AnalogValues AnalogValue + failure: Boolean [0..1]
Analog p ~ + oldData: Boolean [0.
. \|+ value: Simple_Float +
+ positiveFlowin: Boolean [0.1] | 1 o CrTemnit o -11
hases: if the attribute + oscillatory: Booffar
not specified the Measurement is 0. + outOfRange: Baclea [0:.1]
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class MeasNote

e The association to Terminal may not be required depending on how the Measurement is being used.

See section Use of Measurement Class for details.
Measurement |
«Operations -
Accumulator [ [N
¢ The MeasurementType class is used to define the quantity being measured (Voltage,
ThreeFPhaseActiveFower, etc.) by a Measurement. A Measurement must be associated with one and|
only one measurementType. The valid values for MeasurementType.name are defined in Normative
String Table.
I
=y
*  The positiveFlowin attribute is only required if the Measurement measures a directional flow of
pawer.
Measurement| ~ [N
R *  The association to Terminal may not be required de ding on how the M. ement!is|\being used.
""""" See section Use of Measurement Class for details
Analog

+ positiveFlowlIn: Boolean [0..1]

el N

¢ The MeasurementType class is used to define the quantity being medsyréd'(Voltage,
ThreeFPhaseActiveFPower, etc.) by a Measurement. A Measurement (must be associated with one and
only one measurementType. The valid values for MeasurementTyge. fiame are defined in Normative
String Tables.

The association to Terminal may not be required depending on how the Measurement is being

Measurement
used. See section Use of Measurement Class for derails

«Operations
Discrete

The measurement Type attribute is’used"to define the guantity being measured (SwitchFosition,
etc.) by a Measurement. A Measurément must be associated with one and only one
measurement Type. The valid balugs for MeasurementType.name are defined in Normative String
Tables

«Operations
pe those measyfefagts.
cumulatorValue

< wvalue: Integer

MeasurementValue
AccumulatorValu€ys only used to define measurements available via ICCF. not to supply values for

MeasurementValue
+Operations o AnalogValue is only used to define measurements available via ICCF, not to supply values for thos
Analogvalue | N MWEASLITBments:
+ walue: Simple_Float
Measurement Value
Y ¢  DiscreteValue is only used to define measurements available via ICCF, not to supply values for
«Operatigns
D P - those measurements.
DiscreteValue
+ {valuk: Integer
IdentifiedObject Attribute IdentifiedObject.name is restricted to the following strings for MeasurementValueSource:
«Operations | ‘ ICCZA
MeasurementValueSource B -

e CClink
. Operator
*  Estimated
¢ FowerFlow
*®  Forecasted
®  Calculated
¢ Allocated

IEC

Figure 11 — diagram MeasNote

6.5.2 (Operation) Accumulator

Accumulator represents an accumulated (counted) Measurement, e.g. an energy value.
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e The association to Terminal may not be required depending on how the Measurement is
being used.

e The MeasurementType class is used to define the quantity being measured (Voltage,
ThreePhaseActivePower, etc.) by a Measurement. A Measurement must be associated
with one and only one measurementType. The valid values for MeasurementType.name
are defined in Normative String Table.

Inheritance path: ->Measurement->IdentifiedObject

Table 75 shows all attributes of Accumulator.

Table 75 — Attributes of Meas::Accumulator

Attribute name mult. Attribute type Description
megsurementType 1.1 String see Measurement
phakes 0..1 PhaseCode see‘Measurement
unifSymbol 1.1 UnitSymbol see Measurement
unitMultiplier 1.1 UnitMultiplier see Measurement
desgription 0..1 String see IdentifiedObject
enefrgyldentCodeEic (Entsoe) 0..1 String see ldentifiedObject
mR|D 0..1 String see |ldentifiedObject
nanje 1.4 String see IdentifiedObject
shoftName (Entsoe) 04,1 String see ldentifiedObject

Table 76 shows all association ends of Measurement with other classes.

Table 76 — Association ends of Meas::Measurement with other classes

mult. mult. Class type name Description

Terminal (Operation) 0..1/A€bCTerminal
Inherited Association Based On:

Meas:: Measurement.Measurements[0..*]
Core::

ACDCTerminal.Terminal[0..1]

PowerSystemRegsource 1..1 |PowerSystemResource
(Opkration) Inherited Association Based On:
Core::

PowerSystemResource.PowerSystemResource[(..1]

6.5.3 (Operation) AccumulatorLimit

Limit values for Accumulator measurements.
Inheritance path: ->Limit->ldentifiedObject

Table 77 shows all attributes of AccumulatorLimit.
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Attribute name mult.| Attribute type Description
value (Operation) 1..1 |Integer The value to supervise against. The value is positive.
description 0..1 |String see |ldentifiedObject
energyldentCodeEic (Entsoe) 0..1 |String see IdentifiedObject
mRID 0..1 |String see IdentifiedObject
name 1..1 |[String see |ldentifiedObject
shoftName (Entsoe) 0..1 |String see ldentifiedObject

Talple 78 shows all association ends of AccumulatorLimit with other classes.

Table 78 — Association ends of Meas::AccumulatorLimit with other classes

mult. mult.

Class type name

Description

LimjtSet (Operation)

[1..1]

AccumulatorLimitSet

Meas::

AccumulatorLimitSet-LimitSet[1]
Meas:: AccumulatorLimit.Limits[1..*]

The limit values used for¢Supervision of Measurements.
Association Based On:

6.514

An

mepsurement.

Inh

(Operation) AccumulatorLimitSet

eritance path: ->LimitSet->IdentifiedObject

Tabple 79 shows all attributes of A€éumulatorLimitSet.

AccumulatorLimitSet specifies a set of Limits that are associated with an Accumula

Table 79>~ Attributes of Meas::AccumulatorLimitSet

tor

Attrlbute name mult. |Attribute type Description
isP¢rcentageLimits 0..1 Boolean see LimitSet
desgription 0..1 String see IdentifiedObject
energyldentCodeEic (Entsoe) 0..1 |String see ldentifiedObject
mR|D 0..1 String see IdentifiedObject
nanpe 1.1 String see IdentifiedObject
shortName (Entsoe) 0..1 |String see ldentifiedObject

Table 80 shows all association ends of AccumulatorLimitSet with other classes.
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Table 80 — Association ends of Meas::AccumulatorLimitSet with other classes

mult. mult.| Class type Description
name
Measurements (Operation) [0..*] |JAccumulator A measurement may have zero or more limit ranges

defined for it.

Association Based On:

Meas::
Accumulator.Measurements[0..*]
Meas:: AccumulatorLimitSet.LimitSets[0..*]

6.5|5

(Operation) AccumulatorReset

This command reset the counter value to zero.

Inhgeritance path: ->Control->ldentifiedObject

Talple 81 shows all attributes of AccumulatorReset.

Table 81 — Attributes of Meas::AccumulatorReset

Attribute name mult. Attribute type Description
confrolType 1.1 String see Control
opefationInProgress 0..1 Boolean see Control
timgStamp 0.1 DateTime see Control
unitMultiplier 0..1 UnitMultiplier see Control
unitSymbol 0..1 UnitSymbol see Control
desgription 0..1 String see IdentifiedObject
enefrgyldentCodeEic (Entsoe) 0..1 String see ldentifiedObject
mR|D 0..1 String see IdentifiedObject
nanje 1.1 String see IdentifiedObject
shoftName (Entsoe) 0..1 String see ldentifiedObject

Talle 82 shows all.association ends of AccumulatorReset with other classes.

Table\82 — Association ends of Meas::AccumulatorReset with other classes

mult. mult. Class type name Description
Accurmulatoralue H—HAccumulatorValue Fhe-sccumutatorvalue-thatisreset-by-the
(Operation) command.
Association Based On:
Meas::
AccumulatorReset.AccumulatorReset[0..1] -----
Meas:: AccumulatorValue.AccumulatorValue[1]
PowerSystemResource 0..1 |PowerSystemResource Inherited Association Based On:

(Operation)

Core::
PowerSystemResource.PowerSystemResource[0..1]
Meas::

Control.Controls[0..*]
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6.5.6 (Operation) AccumulatorValue
AccumulatorValue represents an accumulated (counted) MeasurementValue.

e AccumulatorValue is only used to define measurements available via ICCP, not to supply
values for those measurements.

Inheritance path: ->MeasurementValue->IdentifiedObject

Table 83 shows all attributes of AccumulatorValue.

Table 83 — Attributes of Meas::AccumulatorValue

Attribute name mult.| Attribute type Description

valye (Operation) 1..1 |Integer The value to supervise. The value is_positive.
timgStamp 0..1 |DateTime see MeasurementValue

senporAccuracy 0..1 |PerCent see MeasurementValue

desgription 0..1 |String see IdentifiedObject

enefgyldentCodeEic (Entsoe) 0..1 |String see |ldentifiedObject

mR|D 0..1 |String see ldentifiedObject

nanje 1..1 |[String see |dentifiedObject

shoftName (Entsoe) 0..1 |String see |ldentifiedObject

Talple 84 shows all association ends of AccumulatorValue with other classes.

Table 84 — Association ends of Meas::AccumulatorValue with other classes

mult. mult Class type name Description
Acchmulator (Operation) |[1..1]|{Accumlulator The values connected to this measurement.
Association Based On:
Meas::

Accumulator.Accumulator[1] -----
Meas:: AccumulatorValue.AccumulatorValues[0..*]

MegsurementValueSourc |1..1 |MeasurementValueSourc
e (Qperation) e Inherited Association Based On:
Meas::

MeasurementValueSource.MeasurementValueSouilce[

Meas::
MeasurementValue.MeasurementValues[0..*]

6.5.7 (Operation) Analog
Analog represents an analog Measurement.

e The positiveFlowln attribute is only required if the Measurement measures a directional
flow of power.

e The association to Terminal may not be required depending on how the Measurement is
being used.

e The MeasurementType class is used to define the quantity being measured (Voltage,
ThreePhaseActivePower, etc.) by a Measurement. A Measurement must be associated
with one and only one measurementType. The valid values for MeasurementType.name
are defined in Normative String Tables.
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Inheritance path: ->Measurement->ldentifiedObject
Table 85 shows all attributes of Analog.

Table 85 — Attributes of Meas::Analog

Attribute name mult.| Attribute type Description

positiveFlowIn (Operation) 0..1 |Boolean If true then this measurement is an active power,

reactive power or current with the convention that a
positive value measured at the Terminal means power is
flowing into the related PowerSystemResource.

megsurementType 1..1 |[String see Measurement
phakes 0..1 |PhaseCode see Measurement
unifSymbol 1..1 |UnitSymbol see Measurement
unitMultiplier 1..1 |UnitMultiplier see Measurement
desgription 0..1 |String see IdentifiedObject
enefrgyldentCodeEic (Entsoe) 0..1 |String see ldentifiedObject
mR|D 0..1 |String see ldentifiedObject
nanje 1..1 [String see ldentifiedObject
shoftName (Entsoe) 0..1 |String see ldentifiedObject

Talle 86 shows all association ends of Measurement with other classes.

Table 86 — Association ends of Meas::Measurement with other classes

mult. mult. Class type _name Description

Terminal (Operation) 0..1 |ACDCTerminal
Inherited Association Based On:

Meas:: Measurement.Measurements[0..*]
Core::

ACDCTerminal.Terminal[0..1]

PowerSystemResource [1..1\ |[PowerSystemResource
(Opkration) Inherited Association Based On:

Core::
PowerSystemResource.PowerSystemResource[0..1]
Meas::

Measurement.Measurements[0..*]

6.5(8"." (Operation) AnalogControl(Abstract)

An analog control used for supervisory control.

Inheritance path: ->Control->ldentifiedObject

Table 87 shows all attributes of AnalogControl.
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Table 87 — Attributes of Meas::AnalogControl

Attribute name mult.| Attribute type Description

maxValue (Operation) 1..1 |Simple_Float Normal value range maximum for any of the
Control.value. Used for scaling, e.g. in bar graphs.

minValue (Operation) 1..1 |Simple_Float Normal value range minimum for any of the
Control.value. Used for scaling, e.g. in bar graphs.

controlType 1..1 |String see Control

operationInProgress 0..1 |Boolean see Control

timgStamp 0..1 |DateTime see Control

unitMultiplier 0..1 |UnitMultiplier see Control

unifSymbol 0..1 |UnitSymbol see Control

desgription 0..1 |String see IdentifiedObject

enefgyldentCodeEic (Entsoe) 0..1 |String see IdentifiedObject

mR|D 0..1 |String see ldentifiedObject

nanje 1..1 |String see IdentifiedObject

shoftName (Entsoe) 0..1 |String see ldentifiedObject

Table 88 shows all association ends of AnalogControl with other classes.

Table 88 — Association ends of Meas::AnalogControl with other classes

mult.

mult.

Class type name

Description

AnglogValue (Operation)

[1..1]

AnalogValue

The Control variable associated with the
MeasurementValue.
Association Based On:
Meas::
AnalogValue.AnalogValue[1]
Meas:: AnalogControl.AnalogControl[0..1]

PowerSystemResource
(Opkration)

0..1

RowerSystemResource

Inherited Association Based On:
Core::

PowerSystemResource.PowerSystemResourcel(..

Meas::
Control.Controls[0..*]

1]

6.5|9

(Operation) AnalogLimit

Limitwalues for Analog measurements.

Inheritance path: ->Limit->ldentifiedObject

Table 89 shows all attributes of AnalogLimit.
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Table 89 — Attributes of Meas::AnalogLimit

Attribute name mult.| Attribute type Description
value (Operation) 1..1 |Simple_Float The value to supervise against.
description 0..1 |[String see |ldentifiedObject
energyldentCodeEic (Entsoe) 0..1 |String see IdentifiedObject
mRID 0..1 |String see IdentifiedObject
name 1..1 |[String see |ldentifiedObject
shoftName (Entsoe) 0..1 |String see IdentifiedObject

Table 90 shows all association ends of AnalogLimit with other classes.

Table 90 — Association ends of Meas::AnalogLimit with other.classes

mult. mult.| Class type name Description
LimjtSet (Operation) [1..1] |AnalogLimitSet The limit values used for sdpervision of Measurements.
Association Based On:
Meas::

AnalogLimitSet.LimitSet[1] -----
Meas:: AnalogLimit Limits[0..*]

6.5/10 (Operation) AnalogLimitSet

An[AnalogLimitSet specifies a set of Limits that.are associated with an Analog measuremer
Inhgritance path: ->LimitSet->IdentifiedObject
Table 91 shows all attributes of AnalegLimitSet.

Table 91:= Attributes of Meas::AnalogLimitSet

—

Attribute.name mult. | Attribute type Description
isP¢rcentagelLimits 0..1 Boolean see LimitSet
desgription 0..1 String see IdentifiedObject
enefrgyldentCodeEic'(Entsoe) 0..1 String see ldentifiedObject
mR|D 0..1 String see ldentifiedObject
nanje 1.1 String see IdentifiedObject
shoktName (Entsoe) Q0 1 |String jsee IdentifiedQhject

Table 92 shows all association ends of AnalogLimitSet with other classes.


https://iecnorm.com/api/?name=1c1bb552fb174c61b6d96590ec0b089d

Table 92 — Association ends of Meas::AnalogLimitSet with other classes

— 86 —

IEC TS 61970-600-2:2017 © IEC 2017

Meas::

Association Based On:

Analog.Measurements[0..*] -----
Meas:: AnalogLimitSet.LimitSets[0..*]

mult. mult.| Class Description
type
name
Measurements (Operation) [0..*] |Analog [A measurement may have zero or more limit ranges defined for it.

6.5/11 (Operation) AnalogValue

AnalogValue represents an analog MeasurementValue.

¢ |AnalogValue is only used to define measurements available via ICCP, not texsupply val
for those measurements.

Inhgritance path: ->MeasurementValue->IdentifiedObject

Table 93 shows all attributes of AnalogValue.

Table 93 — Attributes of Meas::AnalogValue

es

Attribute name mult.| Attribute type Description
valye (Operation) 1..1 [Simple_Float The'value to supervise.
timg¢Stamp 0..1 |DateTime see MeasurementValue
sengorAccuracy 0..1 |PerCent |see MeasurementValue
desgription 0..1 |String |see IdentifiedObject
enefgyldentCodeEic (Entsoe) 0..1 |String |see IdentifiedObject
mR|D 0..1 [String |see IdentifiedObject
nanje 1.1 [String |see IdentifiedObject
shoftName (Entsoe) 0..1 |String |see IdentifiedObject

Table 94 shows all-association ends of AnalogValue with other classes.

Table 94 — Association ends of Meas::AnalogValue with other classes

mult.

mult.

Cl

ass type name

Description

Anﬁlog (Operation)

[1..1]

Analog

The values connected to this measurement.

Association Based On:

Meas::
Analog.Analog[1] -----

Meas:: AnalogValue.AnalogValues[0..*]

MeasurementValueSource
(Operation)

MeasurementValueSource

Inherited Association Based On:
Meas::

MeasurementValueSource.MeasurementValueSource[1]

Meas::

MeasurementValue.MeasurementValues[0..*]

6.5.12 (Operation) Command

A Command is a discrete control used for supervisory control.
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Inheritance path: ->Control->ldentifiedObject

Table 95 shows all attributes of Command.

— 87 —

Table 95 — Attributes of Meas::Command

Attribute name mult.| Attribute type Description
normalValue (Operation) 1..1 |Integer Normal value for Control.value e.g. used for percentage
scaling.
valJe (Operation) .1 [mnteger The value representing the actuator output.
confrolType 1..1 |[String see Control
opefationInProgress 0..1 |Boolean see Control
timg¢Stamp 0..1 |DateTime see Control
unitMultiplier 0..1 |UnitMultiplier see Control
unitSymbol 0..1 |UnitSymbol see Control
desEription 0..1 |String see ldentifiedObject
enefrgyldentCodeEic (Entsoe) 0..1 |String see ldentifiedObject
mR|D 0..1 |String see ldentifiedObject
nanje 1..1 |[String see ldentifiedObject
shoftName (Entsoe) 0..1 |String see ldentifiedObject

Talle 96 shows all association ends of Command with other classes.

Table 96 — Association endsof Meas::Command with other classes

mult.

mult.

Class type name

Description

Dis

reteValue (Operation)

[1..1]

DiscreteValue

The Control variable associated with the
MeasurementValue.

Association Based On:

Meas::

DiscreteValue.DiscreteValue[1] -----
Meas:: Command.Command[0..1]

Val

leAliasSet (Operation)

[0..1]

ValueAliasSet

The ValueAliasSet used for translation of a Cont
value to a name.
Association Based On:
Meas::
Command.Commands[0..*]
Meas:: ValueAliasSet.ValueAliasSet[0..1]

Fol

Pow

erSystemResource

(Op

eration)

0..1

PowerSystemResource

Inherited Association Based On:

Core::

PowerSystemResource.PowerSystemResource[0..1]

Meas::
Control.Controls[0..*]

6.5

13

(Operation) Control(Abstract)

Control is used for supervisory/device control. It represents control outputs that are used to
change the state in a process, e.g. close or open breaker, a set point value or a raise lower
command.

Inheritance path: ->ldentifiedObject
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Table 97 shows all attributes of Control.

Table 97 — Attributes of Meas::Control

Attribute name mult.| Attribute type Description

controlType (Operation) 1..1 |String Specifies the type of Control, e.g. BreakerOn/Off,
GeneratorVoltageSetPoint, TieLineFlow etc. The
ControlType.name shall be unique among all specified
types and describe the type.

operationInProgress (Operation) 0..1 |Boolean Indicates that a client is currently sending control
commands that has not completed.

timgStamp (Operation) 0..1 |DateTime The last time a control output was sent.
unitMultiplier (Operation) 0..1 |UnitMultiplier The unit multiplier of the controlled quantity.
unitSymbol (Operation) 0..1 |UnitSymbol The unit of measure of the controlled.guantity.
desgription 0..1 |String see IdentifiedObject

enefrgyldentCodeEic (Entsoe) 0..1 |[String see |ldentifiedObject

mR|D 0..1 |String see IdentifiedObject

nanje 1..1 [String see |ldentifiedObject

shoftName (Entsoe) 0..1 |[String see |ldentifiedObject

Talle 98 shows all association ends of Control with ether classes.

Table 98 — Association ends of Meas::Control with other classes

mult. mult. Class type name Description
PowerSystemResource [0..1]|PowerSystemResource |The controller outputs used to actually govern a
(Opgration) regulating device, e.g. the magnetization of a
synchronous machine or capacitor bank breaker
actuator.
Association Based On:
Core::
PowerSystemResource.PowerSystemResource[(..1]
Meas:: Control.Controls[0..*]

6.5/14 (Operation) Discrete

Discrete répresents a discrete Measurement, i.e. a Measurement representing discrete
vallies, eig> a Breaker position.

e |The” measurementType attribute is used to define the quantity being measufed
(SwitchPosition, etc.) by a Measurement. A Measurement shall be associated with one
and only one measurementType. The valid values for MeasurementType.name are defined
in Normative String Tables

e The association to Terminal may not be required depending on how the Measurement is
being used. See section Use of Measurement Class for details

Inheritance path: ->Measurement->IdentifiedObject

Table 99 shows all attributes of Discrete.
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Table 99 — Attributes of Meas::Discrete

Attribute name mult. Attribute type Description
measurementType 1.1 String see Measurement
phases 0..1 PhaseCode see Measurement
unitSymbol 1.1 UnitSymbol see Measurement
unitMultiplier 1.1 UnitMultiplier see Measurement
description 0..1 String see ldentifiedObject
enefgyldentCodeEic (Entsoe) 0..1 String see IdentifiedObject
mR|D 0..1 String see |ldentifiedObject
nanje 1.1 String see ldentifiedObject
shoftName (Entsoe) 0..1 String see ldentifiedObject

Talple 100 shows all association ends of Discrete with other classes.

Table 100 — Association ends of Meas::Discrete with“other classes

mult. mult. Class type name Description

VallieAliasSet (Operation) [0..1][ValueAliasSet The ValueAliasSet used for translation of a
MeasurementValue.value to a name.
Association Based On:

Meas::

ValueAliasSet.ValueAliasSet[0..1] -----
Meas:: Discrete.Discretes[0..*]

Terminal (Operation) 0..1 |ACDCTerminal
Inherited Association Based On:
Meas:: Measurement.Measurements[0..*]

Core::
ACDCTerminal.Terminal[0..1]

PowerSystemResource 1..1 |PowerSystemResource
(Opkration) Inherited Association Based On:
Core::
PowerSystemResource.PowerSystemResource[(..1]
Meas::
Measurement.Measurements[0..*]

6.5|15 (Operation) DiscreteValue

DiscreteValue represents a discrete MeasurementValue.

e DiscreteValue is only used to define measurements available via ICCP, not to supply
values for those measurements.

Inheritance path: ->MeasurementValue->IdentifiedObject

Table 101 shows all attributes of DiscreteValue.
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Attribute name mult.| Attribute type Description
value (Operation) 1..1 |Integer The value to supervise.
timeStamp 0..1 |DateTime see MeasurementValue
sensorAccuracy 0..1 |PerCent see MeasurementValue
description 0..1 |String see IdentifiedObject
energyldentCodeEic (Entsoe) 0..1 |[String see |ldentifiedObject
mR|D 0..1 |String see IdentifiedObject
nanje 1..1 |[String see IdentifiedObject
shoftName (Entsoe) 0..1 |[String see ldentifiedObject

Talle 102 shows all association ends of DiscreteValue with other classest

Table 102 — Association ends of Meas::DiscreteValue with other classes

mult. mult.

Class type name

Description

Dis

rete (Operation) [1..1]

Discrete

The values connected to this measurement.
Association<Based On:

Meas::

Discrete.Discrete[1] -----
Meas::)DiscreteValue.DiscreteValues[0..*]

MegdsurementValueSourcel1..1

MeasurementValueSource

Inherited Association Based On:

(Opkration) Meas::
MeasurementValueSource.MeasurementValueSource[1]
Meas::
MeasurementValue.MeasurementValues[0..*]
6.5/16 (Operation) Limit(Abstract)
Specifies one limit value for’a Measurement. A Measurement typically has several limits that
arel kept together by the LimitSet class. The actual meaning and use of a Limit instance (ile.,
if iffis an alarm or warhing limit or if it is a high or low limit) is not captured in the Limit clgss.
Hoyever the name-of‘a Limit instance may indicate both meaning and use.

Inh

eritance path: ->ldentifiedObject

Table 103-shows all attributes of Limit.

Table 103 —Attributes of Meas Limit

Attribute name mult. Attribute type Description
description 0..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) 0..1 String see ldentifiedObject
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6.5.17 (Operation) LimitSet(Abstract)
Specifies a set of Limits that are associated with a Measurement. A Measurement may have
several LimitSets corresponding to seasonal or other changing conditions. The condition is

captured in the name and description attributes. The same LimitSet may be used for several
Measurements. In particular percentage limits are used this way.

Inheritance path: ->ldentifiedObject

Table 104 ashows all attributes of LimitSet.

Table 104 — Attributes of Meas::LimitSet

Attribute name mult.| Attribute type Description

isPg¢rcentagelLimits (Operation) 0..1 |Boolean Tells if the limit values are in percentage-of normalVdlue
or the specified Unit for Measuremeénts”and Controls.

desEription 0..1 |String see ldentifiedObject
enefgyldentCodeEic (Entsoe) 0..1 |String see IdentifiedObject
mR|D 0..1 |String see ldentifiedObject
nanje 1..1 |[String see ldentifiedObjgect
shoftName (Entsoe) 0..1 |String see IdentifiedObject

6.5/18 (Operation) Measurement(Abstract)

A Measurement represents any measured{:calculated or non-measured non-calculated
quantity. Any piece of equipment may confain Measurements, e.g. a substation may have
temperature measurements and door xopen indications, a transformer may have |oil
temperature and tank pressure measurements, a bay may contain a number of power flow
mepsurements and a Breakers“may contain a switch status measuremInt.
The PSR — Measurement association is intended to capture this use of Measurement and is
included in the naming hierarchy based on EquipmentContainer. The naming hierarghy
typ|cally has Measurements.as,leafs, e.g. Substation-VoltageLevel-Bay-Switch-Measureme¢nt.
Some Measurements represent quantities related to a particular sensor location in [the
network, e.g. a voltage transformer (PT) at a busbar or a current transformer (CT) at the par
between a breaker and an isolator. The sensing position is not captured in the PSR -
Mepsurement association. Instead it is captured by the Measurement — Terminal associafion
that is used to define the sensing location in the network topology. The location is defined| by
the connection of the Terminal to ConductingEquipmént.
If both a Terminal and PSR are associated, and the PSR is of type ConductingEquipment, fthe
asdqociated’.” Terminal should belong to that ConductingEquipment instance.
WHhen the\sensor location is needed both Measurement-PSR and Measurement-Terminal jare
usgd<The Measurement-Terminal association is never used alone.

OCL constraint: If a Terminal exists its ConductingEquipment must be the same as
PSR
OCL constraint: measurementType is restricted to the values: ThreePhasePower,

ThreePhaseActivePower, ThreePhaseReactivePower, LineCurrent,
PhaseVoltage, LineToLineVoltage, Angle, TapPosition, SwitchPosition

OCL constraint: unitSymbol is limited to W, deg, VA, none, A, VAr, V, Hz
Measurement.measurementType is restricted to the following valid values:

e ThreePhasePower
e ThreePhaseActivePower

e ThreePhaseReactivePower
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e LineCurrent

o PhaseVoltage

e LineTolLineVoltage
e Angle

e TapPosition

e SwitchPosition

Measurement.unitSymbol is restricted to the following valid values:

o |W

o |deg
o |VA

e |none
o |A

o |VAr
o |V

e |Hz

Mepsurement.phases: if the attribute is not specified the Measurement is understood as thfee
phadse (ABC).

Inhgritance path: ->ldentifiedObject
Table 105 shows all attributes of Measurement.

Table 105 — Attributes of Meas::Measurement

Attribute name mult.| Attribute type Description

megsurementType (Operation) 1.1 |String Specifies the type of measurement. For example, this
specifies if the measurement represents an indoor
temperature, outdoor temperature, bus voltage, line
flow, etc.

phages (Operation) 0..1 |PhaseCode Indicates to which phases the measurement applies #nd
avoids the need to use 'measurementType' to also
encode phase information (which would explode the
types). The phase information in Measurement, along
with 'measurementType' and 'phases' uniquely defings a
Measurement for a device, based on normal network
phase. Their meaning will not change when the
computed energizing phasing is changed due to jumgers
or other reasons.
If the attribute is missing three phases (ABC) shall bg

|
aSSttrets

unitSymbol (Operation) 1..1 |UnitSymbol The unit of measure of the measured quantity.
unitMultiplier (Operation) 1..1 |UnitMultiplier The unit multiplier of the measured quantity.
description 0..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) 0..1 |[String see ldentifiedObject

Table 106 shows all association ends of Measurement with other classes.
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Table 106 — Association ends of Meas::Measurement with other classes

mult.

mult.

Class type name

Description

Terminal (Operation)

[0..1]

ACDCTerminal

One or more measurements may be associated with
a terminal in the network.

Association Based On:

Meas::

Measurement.Measurements[0..*] -----

Core:: ACDCTerminal.Terminal[0..1]

PowerSystemResource
(Operation)

[1..1]

PowerSystemResource

The measurements associated with this power
system resource.

Association Based On:
Core::
PowerSystemResource.PowerSystemResource[(..1]

Meas:: Measurement.Measurements[0).*}

6.5/19 (Operation) MeasurementValue(Abstract)

sp
ad

Th% current state for a measurement. A state value is an instance of\a“measurement from a

Inhgritance path: ->ldentifiedObject

Table 107 shows all attributes of MeasurementValue.

Table 107 — Attributes of Meds::MeasurementValue

cific source. Measurements can be associated with many state v@alues, each represeniing
fferent source for the measurement.

Attribute name mult.| Attribute type Description

timgStamp (Operation) 0..1 |DateTime The time when the value was last updated

senporAccuracy (Operation) 0..1 |PerCent The limit, expressed as a percentage of the sensor
maximum, that errors will not exceed when the sensor |s
used under reference conditions.

desEription 0.1, [String see ldentifiedObject

enefrgyldentCodeEic (Entsoe) 0..1 |String see ldentifiedObject

mR|D 0..1 |String see IdentifiedObject

nanje 1..1 |String see IdentifiedObject

shoftName (Entsoe) 0..1 |[String see ldentifiedObject

Tatlrle 108 shows all association ends of MeasurementValue with other classes.

Table 108 — Association ends of Meas::MeasurementValue with other classes

mult. mult.

Class type name

Description

MeasurementValueSource([1..1]
(Operation)

MeasurementValueSource

The MeasurementValues updated by the source.
Association Based On:

Meas::
MeasurementValueSource.MeasurementValueSource[1]

Meas:: MeasurementValue.MeasurementValues[0..*]
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6.5.20 (Operation) MeasurementValueQuality

Measurement quality flags. Bits 0-10 are defined for substation automation in IEC 61850-7-
3/AMD12. Bits 11-15 are reserved for future expansion by that document. Bits 16-31 are
reserved for EMS applications.

Inheritance path: ->Quality61850

Table 109 shows all attributes of MeasurementValueQuality.

Table 109 — Attributes of Meas::MeasurementValueQuality

Attribute name mult. Attribute type Description
badReference 0..1 Boolean see Qualjty61850
estimatorReplaced 0..1 Boolean seg Quality61850
failyre 0..1 Boolean see Quality61850
oldata 0..1 Boolean see Quality61850
opefatorBlocked 0..1 Boolean see Quality61850
osclllatory 0..1 Boolean see Quality61850
outDfRange 0..1 Boalean see Quality61850
ovefFlow 0..1 Boolean see Quality61850
soufce Q..1 Source see Quality61850
suspect 0..1 Boolean see Quality61850
test 0..1 Boolean see Quality61850
valifity 0..1 Validity see Quality61850

Table 110 shows all association ends of MeasurementValueQuality with other classes.

Tlable 110 — Association‘ends of Meas::MeasurementValueQuality with other classep

mult. mult.| Class type name Description
MegsurementValue [1..1]|MeasurementValue|/A MeasurementValue has a MeasurementValueQuality
(Opgration) associated with it.
Association Based On:
Meas::

MeasurementValueQuality.MeasurementValueQuality[O..[1

Meas:: MeasurementValue.MeasurementValue[1]

6.5.21 (Operation) MeasurementValueSource
MeasurementValueSource describes the alternative sources updating a MeasurementValue.

User conventions for how to use the MeasurementValueSource attributes are described in the
introduction to IEC 61970-301.

Attribute IdentifiedObject.name is restricted to the following strings  for
MeasurementValueSource:

2 Tobe published. Stage at the time of publication: IEC/AFDIS 61850-7-3/AMD1:2017.
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e ICCP
SCADA
CCLink
Operator

Estimated

PowerFlow

Forecasted

e |[LalCUlated

e |Allocated

Inhgritance path: ->ldentifiedObject
Talle 111 shows all attributes of MeasurementValueSource.

Table 111 — Attributes of Meas::MeasurementValueSource

Attribute name mult. Attribute(type Description
desEription 0..1 String see ldentifiedObject
energyldentCodeEic (Entsoe) 0..1 String see |ldentifiedObject
mR|D 0..1 String see IdentifiedObject
nanje 1.4 String see ldentifiedObject
shoftName (Entsoe) 0..1 String see IdentifiedObject

6.522 (Operation) Quality61850(Abstract)

Quality flags in this class are as defined in IEC 61850, except for estimatorReplaced, wh
hag been included in this class forgonvenience.

Table 112 shows all attributes-of Quality61850.

ich
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Table 112 — Attributes of Meas::Quality61850

Attribute name mult.| Attribute type Description

badReference (Operation) 0..1 |Boolean Measurement value may be incorrect due to a
reference being out of calibration.

estimatorReplaced (Operation) 0..1 |Boolean Value has been replaced by State Estimator.
estimatorReplaced is not an IEC61850 quality bit but
has been put in this class for convenience.

failure (Operation) 0..1 |Boolean This identifier indicates that a supervision function has
detected an internal or external failure, e.g.
communication tailure.

old[pata (Operation) 0..1 |Boolean Measurement value is old and possibly invalidy.as it
has not been successfully updated during a“specifield
time interval.

opefatorBlocked (Operation) 0..1 |Boolean Measurement value is blocked and hence unavailabje
for transmission.

0os

[¢]

Ilatory (Operation) 0..1 |Boolean To prevent some overload of the.communication it i
sensible to detect and suppréss oscillating (fast
changing) binary inputs. If ‘a Signal changes in a
defined time (tosc) twicelin the same direction (from 0
to 1 or from 1 to 0) then oscillation is detected and the
detail quality identifier "oscillatory" is set. If it is
detected a configured numbers of transient changeg
could be passed,by. In this time the validity status
"questionable®is set. If after this defined numbers g
changes the'signal is still in the oscillating state the
value shall'be set either to the opposite state of the
previous stable value or to a defined default value.
this' case the validity status "questionable" is reset gnd
‘invalid" is set as long as the signal is oscillating. If|it
Is configured such that no transient changes should|be
passed by then the validity status "invalid" is set
immediately in addition to the detail quality identifie
"oscillatory" (used for status information only).

]

=}

out@fRange (Operation) 0..1 |Boolean Measurement value is beyond a predefined range o
value.

ovefFlow (Operation) 0..1 “{Boolean Measurement value is beyond the capability of being
represented properly. For example, a counter value
overflows from maximum count back to a value of z¢ro.

soufce (Operation) 0..1 |Source Source gives information related to the origin of a
value. The value may be acquired from the process
defaulted or substituted.

suspect (Operation) 0..1 |Boolean A correlation function has detected that the value is|not
consitent with other values. Typically set by a netwqrk
State Estimator.

test] (Operatien) 0..1 |Boolean Measurement value is transmitted for test purposes

valifity’ (Operation) 0..1 [Validity Validity of the measurement value.

6.5.23 (Operation) RaiseLowerCommand

An analog control that increase or decrease a set point value with pulses.
Inheritance path: ->AnalogControl->Control->IdentifiedObject

Table 113 shows all attributes of RaiseLowerCommand.
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Table 113 — Attributes of Meas::RaiseLowerCommand

Attribute name mult. Attribute type Description
maxValue 1.1 Simple_Float see AnalogControl
minValue 1.1 Simple_Float see AnalogControl
controlType 1.1 String see Control
operationInProgress 0..1 Boolean see Control
timeStamp 0..1 DateTime see Control
unitkﬂultiplier 0..1 UnitMultiplier see Control
unitSymbol 0..1 UnitSymbol see Control
desEription 0..1 String see ldentifiedObject
enefgyldentCodeEic (Entsoe) 0..1 String see ldentifiedObject
mR|D 0..1 String see ldentifiedObject
nanje 1.1 String sSee ldentifiedObject
shoftName (Entsoe) 0..1 String see IdentifiedObject

Talple 114 shows all association ends of RaiseLowerCommand with other classes.

Table 114 — Association ends of Meas::RaiseLowerCommand with other classes

mult.

mult.

Class type name

Description

ValieAliasSet (Operation) [[0..1]|ValueAliasSet

The ValueAliasSet used for translation of a Cont|
value to a name.

Association Based On:

Meas::
RaiseLowerCommand.RaiseLowerCommands|O0.

Meas:: ValueAliasSet.ValueAliasSet[0..1]

Fol

AnglogValue (Operation) (1..1 |AnalogValue

Inherited Association Based On:
Meas:: AnalogValue.AnalogValue[1]
Meas::
AnalogControl.AnalogControl[0..1]

(Opkration)

PowerSystemResource 0..1 |PowerSystemResource

Inherited Association Based On:
Core::

PowerSystemResource.PowerSystemResourcel(..

Meas::
Control.Controls[0..*]

1]

6.5.24 (Operation) SetPoint

An analog control that issue a set point value.

Inheritance path: ->AnalogControl->Control->IdentifiedObject

Table 115 shows all attributes of SetPoint.
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Table 115 — Attributes of Meas::SetPoint

Attribute name mult.| Attribute type Description
normalValue (Operation) 1..1 |Simple_Float Normal value for Control.value e.g. used for percentage
scaling.
value (Operation) 1..1 |Simple_Float The value representing the actuator output.
maxValue 1..1 |Simple_Float see AnalogControl
minValue 1..1 |Simple_Float see AnalogControl
controtfype +—t+—Strimg see-Cortrot
opefationInProgress 0..1 |Boolean see Control
timgStamp 0..1 |DateTime see Control
unitMultiplier 0..1 |UnitMultiplier see Control
unifSymbol 0..1 |UnitSymbol see Control
desgription 0..1 |String see IdentifiedObject
enefgyldentCodeEic (Entsoe) 0..1 |String see IdentifiedObject
mR|D 0..1 |String see ldentifiedObject
nanje 1..1 |[String see ldentifiedObject
shoftName (Entsoe) 0..1 |String see |dentifiedObject

Table 116 shows all association ends of AnalogControl with other classes.

Table 116 — Association ends of Meas::AnalogControl with other classes

mult. mult. Class type name

Description

AnglogValue (Operation) 1..1 |AnalogValue

Inherited Association Based On:
Meas:: AnalogValue.AnalogValue[1]
Meas::
AnalogControl.AnalogControl[0..1]

PowerSystemResource 0..1 |PowerSystemResource

(Opkration) Inherited Association Based On:
Core::
PowerSystemResource.PowerSystemResource[(..1]
Meas::
Control.Controls[0..*]

6.5125"_(Operation) StringMeasurement

StringMeasurement represents a measurement with values of type string.

Inheritance path: ->Measurement->IdentifiedObject

Table 117 shows all attributes of StringMeasurement.
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Table 117 — Attributes of Meas::StringMeasurement

Attribute name mult. Attribute type Description
measurementType 1.1 String see Measurement
phases 0..1 PhaseCode see Measurement
unitSymbol 1.1 UnitSymbol see Measurement
unitMultiplier 1.1 UnitMultiplier see Measurement
description 0..1 String see ldentifiedObject
enefgyldentCodeEic (Entsoe) 0..1 String see IdentifiedObject
mR|D 0..1 String see |ldentifiedObject
nanje 1.1 String see ldentifiedObject
shoftName (Entsoe) 0..1 String see ldentifiedObject

Talple 118 shows all association ends of Measurement with other classes:

Table 118 — Association ends of Meas::Measurement.with other classes

mult. mult. Class type name

Description

Terminal (Operation)

0..1 |ACDCTerminal

Inherited Association Based On:

Meas:: Measurement.Measurements[0..*]
Core::

ACDCTerminal.Terminal[0..1]

PowerSystemResource 1.1
(Opgration)

PowerSystemResgoufce

Inherited Association Based On:
Core::
PowerSystemResource.PowerSystemResource[(

Meas::

Measurement.Measurements[0..*]

A

6.5/26

(Operation) StringMeasurementValue

StringMeasurementVfalue represents a measurement value of type string.

Inhgritance path: ->MeasurementValue->IdentifiedObject

Table 119*shows all attributes of StringMeasurementValue.
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Table 119 — Attributes of Meas::StringMeasurementValue

Attribute name mult.| Attribute type Description
value (Operation) 1..1 |[String The value to supervise.
timeStamp 0..1 |DateTime see MeasurementValue
sensorAccuracy 0..1 |PerCent see MeasurementValue
description 0..1 |String see IdentifiedObject
energyldentCodeEic (Entsoe) 0..1 |[String see |ldentifiedObject
mR|D 0..1 |String see IdentifiedObject
nanje 1..1 |[String see IdentifiedObject
shoftName (Entsoe) 0..1 |[String see ldentifiedObject

Table 120 shows all association ends of StringMeasurementValue with other classes.

Table 120 — Association ends of Meas::StringMeasurementValue with other classes

mult. mult. Class type name Description
StringMeasurement [1..1] |StringMeasurement Measurement to which this value is connected.
(Opgration) Association Based On:
Meas::
StringMeasurementValue.StringMeasurementValues[
0] ----

Meas:: StringMeasurement.StringMeasurement[1]

MegsurementValueSource (1..1 MeasurementValueSource
(Opkgration) Inherited Association Based On:
Meas::
MeasurementValueSource.MeasurementValueSoyrce
[11

Meas::
MeasurementValue.MeasurementValues[0..*]

6.5/27 (Operation) ValueAliasSet

Describes the transfation of a set of values into a name and is intendend to facilitate cugom
tramslations. Each_ValueAliasSet has a name, description etc. A specific Measurement may
represent a discrete state like Open, Closed, Intermediate etc. This requires a translation filom
the| MeasurementValue.value number to a string, e.g. 0->"Invalid", 1->"Open", 2->"Closed"} 3-
>"Intermediafe". Each ValueToAlias member in ValueAliasSet.Value describe a mapping|for
ong particular value to a name.

Y +h .
Inhcl narvc pdatlit.

Table 121 shows all attributes of ValueAliasSet.
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Table 121 — Attributes of Meas::ValueAliasSet

Attribute name mult. Attribute type Description
description 0..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) 0..1 |String see ldentifiedObject

6.5/28 (Operation) ValueToAlias

Describes the translation of one particular value into a name, e.g. 1 as "Open".

Inhgritance path: ->ldentifiedObject

Tabple 122 shows all attributes of ValueToAlias.

Table 122 — Attributes of Meas::ValueToAlias

Attribute name mult. Attribute type Description
valye (Operation) 1..1 |Integer The value that is mapged.
desgription 0..1 |String see IdentifiedObject
enefrgyldentCodeEic (Entsoe) 0..1 |[String see ldentifiedObject
mR|D 0..1 |String see IdentifiedObject
nanje 1..1 |[String see IdentifiedObject
shoftName (Entsoe) 0..1 |[String see ldentifiedObject

Talle 123 shows all association ends of ValueToAlias with other classes.

Table 123 — Association ends of Meas::ValueToAlias with other classes

mult. mult.

Class type name

Description

ValtieAliasSet (Operation) [1..1]

ValueAliasSet

The ValueToAlias mappings included in the set.
Association Based On:

Meas::

VValueAliasSet.ValueAliasSet[1] -----
Meas:: ValueToAlias.Values[1..*]

6.5.29 Enumerations

6.5.29.1 Source

Source gives information related to the origin of a value.
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Literal Description Code
PROCESS The value is provided by input from the process I/O or being calculated from some
function.
DEFAULTED The value contains a default value.
SUBSTITUTED The value is provided by input of an operator or by an automatic source.
6.5.29.2 Validity
Vallidity for MeasurementValue.
Literal Description Cpde
GOpD The value is marked good if no abnormal condition of the acquisition function orithe
information source is detected.
QUESTIONABLE The value is marked questionable if a supervision function detects an-abnormal
behaviour, however the value could still be valid. The client is respensible for
determining whether or not values marked "questionable" should beg, used.
INVALID The value is marked invalid when a supervision function recogfises abnormal
conditions of the acquisition function or the information souree (missing or non-
operating updating devices). The value is not defined under this condition. The mark
invalid is used to indicate to the client that the value may be incorrect and shall not be
used.

6.6 Production

6.6]1 General

The production package is responsible for_classes which describe various kinds of generatgrs.
These classes also provide production €osting information which is used to economically
allgcate demand among committed unjtstand calculate reserve quantities.

Figure 12 shows the diagram.
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Production /
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+ woltageAngle: AngleRadians [0..1]
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+ initialP: ActivePower
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+ genControlSource: GeneratorControlSource [0..1]
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+ minOperatingP: ActivePower
+ nominalP: ActivePower [0..1]

e Acti [0..1]

+ ratedGrossMaxP: ActivePower [0..1]

ratedGrossMinP: ActivePower [0..1]
ratedNetMaxP: ActivePower [0..1]
shortPF: Simple_Float [0..1]
startupCost: Money [0..1]
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Figure 12 — diagram Production

Figure 13 shows the diagram.

IEC
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class ProductionNotes /

Equipment B
GeneratingUnit *  Todefine a GeneratingUnit requires defining the initial real power
injection, net real power limits, and the status of the unit. The initial
+ genControlSource: GeneratorControlSource [0..1] injection is defined using the attribute “initialP".
+ governorSCD: PerCent [0..1] e The net real power limits can be defined in three ways: 1) with the
<+ initialP: ActivePower attributes ‘maxOperatingP” and “minOperatingF”", or 2) with the
+ longPF: Simple_Float [0..1] attribute “ratedNetMaxP” or 3) with the attributes “ratedCrossMinF”
+ maximumAllowableSpinningReserve: ActivePower [0..1] and “ratedCrossMaxF” used in conjunction with an associated
+ maxOperatingP: ActivePower GCrossToNetActiveFPowerCurve.
+ minOperatingP: ActivePower | _______ . The control status of the unit is defined with the attribute
+ nominalP: ActivePower [0..1] ‘genControlSource”, but it is not required. The participation factor
<+ ratedGrossMaxP: ActivePower [0..1] attributes “longPF", “normalPF’, and “shortFPF” are not required in
+ ratedGrossMinP: ActivePower [0..1] E1970-452. For ENTSO-E "normalPF" is used as defined in the separatq
= ratedNethaxr: Activerower [0.1] £
+ shortPF: Simple_Float [0..1] e The GeneratingUnit class should only be used in cases where the nfoke
+ startupCost: Money [0..1] specific classes, HydroGeneratingUnit and ThermalGeneratingUnit, do
+ totalEfficiency: PerCent [0..1] not apply.
+ wariableCost: Money [0..1] *  The attributes governorSCD, maximumAllowableSpinningResérye,

nominalf, startupCost, and variableCost are not required.

~|*®  CeneratingUnit.normalFF is used for representing distributed slack
participation factor.

Curve

«Operations
GrossToNetActivePowerCurve

Because the x and y values will always be specified in MW, the xMultiplier
and yTMultiplier attributes do not need to be supplied

6.6(2

Usg¢d to define the type of generation for scheduling purposes.
Inhgritance pathi->ldentifiedObject

Table 124 shows all attributes of EnergySchedulingType.

IEC

Figure 13 — diagram ProductionNotes

(Entsoe) EnergySchedulingType

Table 124 — Attributes of Production::EnergySchedulingType

Attribute name mult. Attribute type Description
description 0..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) 0..1 String see ldentifiedObject
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6.6.3 EnergySource

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

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

Table 125 shows all attributes of EnergySource.

Table 125 — Attributes of Production::EnergySource

Attribute name mult.| Attribute type Description
nonjinalVoltage 0..1 |Voltage Phase-to-phase nominal voltage.
r 0..1 |Resistance Positive sequence Thevenin resistanhce.
r0 0..1 |Resistance Zero sequence Thevenin resistance.
m 0..1 |Resistance Negative sequence Theyenin resistance.
voltageAngle 0..1 |AngleRadians Phase angle of a-phasée open circuit.
volthgeMagnitude 0..1 |Voltage Phase-to-phase opéen circuit voltage magnitude
X 0..1 |Reactance Positive sequence Thevenin reactance.
x0 0..1 |Reactance Zero sequénce Thevenin reactance.
xn 0..1 |Reactance Negative sequence Thevenin reactance.
aggregate 0..1 |Boolean see Equipment
desgription 0..1 |String see IdentifiedObject
enefgyldentCodeEic (Entsoe) 0..1 |String see IdentifiedObject
mR|D 0..1 |String see ldentifiedObject
nanje 1..1 |String see IdentifiedObject
shoftName (Entsoe) 0..17) |String see IdentifiedObject
Table 126 shows all assaociation ends of EnergySource with other classes.
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Table 126 — Association ends of Production::EnergySource with other classes

mult.

mult. Class type name

Description

EnergySchedulingType

[0..1]|[EnergySchedulingType

Energy Source of a particular Energy Scheduling

Type

Association Based On:

Wires::
EnergySource.EnergySource[0..*] -----
Extension::

EnergySchedulingType.EnergySchedulingType[0..1]

BaseVoltage 0..1 [BaseVoltage

Inherited Association Based On:

Core:: BaseVoltage.BaseVoltage[0..1]

Core::
ConductingEquipment.ConductingEqlipment[O0..

—

EqyipmentContainer 0..1

EquipmentContainer

Inherited Association Based Oh:

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

Equipment.Equipments[0..*]

6.6/4 FossilFuel

The fossil fuel consumed by the non-nuclear thermal/generating unit. For example, coal,
gaq, etc. This a the specific fuels that the generating unit can consume.

Inhgritance path: ->ldentifiedObject

Talple 127 shows all attributes of FossilFuel:

Table 127 — Attributes of Production::FossilFuel

oil,

Attribute name mult.|Attribute type Description
fosgilFuelType 1..1 |FuelType The type of fossil fuel, such as coal, oil, or gas.
desgription 0..1 |[String see IdentifiedObject
enefrgyldentCodeEic (Entsoe) 0..1 |String see |ldentifiedObject
mR|D 0..1 |String see |ldentifiedObject
nanje 1..1 |String see IdentifiedObject
shoftNames(Entsoe) 0..1 |String see ldentifiedObject

Table 128 shows all association ends of FossilFuel with other classes.

Table 128 — Association ends of Production::FossilFuel with other classes

mult. mult.

Class type name

Description

ThermalGeneratingUnit

[1..1]{ThermalGeneratingUnit

A thermal generating unit may have one or more fossil

fuels.

Association Based On:
Production::
FossilFuel.FossilFuels[0..*] -----
Production::

ThermalGeneratingUnit.ThermalGeneratingUnit[1]
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6.6.5 GeneratingUnit

A single or set of synchronous machines for converting mechanical power into alternating-
current power. For example, individual machines within a set may be defined for scheduling
purposes while a single control signal is derived for the set. In this case there would be a
GeneratingUnit for each member of the set and an additional GeneratingUnit corresponding to

the

Inh

Talle 129 shows all attributes of GeneratingUnit,

set.

To define a GeneratingUnit requires defining the initial real power injection, net real power
limits, and the status of the unit. The initial injection is defined using the attribute “initialP”.

“‘maxOperatingP
the attributes “ratedGrossMinP” and “ratedGrossMaxP” used in conjunction (with |an
associated GrossToNetActivePowerCurve.

The control status of the unit is defined with the attribute “genControlSource®/ but it is jnot
required. The participation factor attributes “longPF”, “normalPF”, and ‘shortPF” are |not
required in 61970-452. For ENTSO-E "normalPF" is used as defined ipn.the separate Npte
to the GeneratingUnit.

The GeneratingUnit class should only be used in cases where the“more specific clasges,
HydroGeneratingUnit and ThermalGeneratingUnit, do not apply:

The attributes governorSCD, maximumAllowableSpinningReserve, nominalP, startupCost,
and variableCost are not required.

GeneratingUnit.normalPF is used for representing distributed slack participation factor.

eritance path: ->Equipment->PowerSystemResouree->ldentifiedObject
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Table 129 — Attributes of Production::GeneratingUnit

Attribute name

mult.

Attribute type

Description

genControlSource

0..1

GeneratorControlSource

The source of controls for a generating
unit.

governorSCD

PerCent

Governor Speed Changer Droop. This
is the change in generator power
output divided by the change in
frequency normalized by the nominal
power of the generator and the
nominal frequency and expressed in

percent and negated. A positive yalue
of speed change droop provides
additional generator output upen‘a
drop in frequency.

initiplP

ActivePower

Default initial active powef which is|
used to store a powerflow result for
the initial active power for this unit |n
this network canfiguration.

longPF

Simple_Float

Generating\uhit long term economig
participation factor.

maximumAllowableSpinningReserve

ActivePower

Maximum allowable spinning reserye.
Spinning reserve will never be
considered greater than this value
regardless of the current operating
point.

maxOperatingP

ActivePower

This is the maximum operating actiye
power limit the dispatcher can ente
for this unit.

mi

5

OperatingP

ActivePower

This is the minimum operating actiy
power limit the dispatcher can ente
for this unit.

[]

nonjinalP

ActivePower

The nominal power of the generatin
unit. Used to give precise meaning o
percentage based attributes such ap
the governor speed change droop
(governorSCD attribute).

The attribute shall be a positive valpe
equal or less than
RotatingMachine.ratedS.

«Q

ratgdGrossMaxP

ActivePower

The unit's gross rated maximum
capacity (book value).

ratgddGrossMinP

ActivePower

The gross rated minimum generatid
level which the unit can safely operp
at while delivering power to the
transmission grid.

=]

e

ratgdNetMaxP

ActivePower

The net rated maximum capacity
determined by subtracting the auxillary
power used to operate the internal

plant machinery from the rated gross
maximum capacity.

shortPF

Simple_Float

Generating unit short term economic
participation factor.

startupCost

Money

The initial startup cost incurred for
each start of the GeneratingUnit.

variableCost

Money

The variable cost component of
production per unit of ActivePower.

totalEfficiency

PerCent

The efficiency of the unit in converting
the fuel into electrical energy.

aggregate

Boolean

see Equipment

description

String

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

Table 130 shows all association ends of Equipment with other classes.

Table 130 — Association ends of Core::Equipment with other classes

mult. mult. Class type name Description

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

Core::
Equipment.Equipmentsf0..*]

Core:: EquipmentContainer.EquipmentContainer[Q..

1]

6.6/6 (Operation) GrossToNetActivePowerCurve

Relationship between the generating unit's gross active power output on the X-axis (measufed

at the terminals of the machine(s)) and the generating«nit's net active power output on the
axis (based on utility-defined measurements at the’ power station). Station service lo
when modeled, should be treated as non-conforming bus loads. There may be more than
curie, depending on the auxiliary equipment thatis in service.

Bet¢ause the x and y values will always be specified in MW, the xMultiplier and y1Multip
attibutes do not need to be supplied

Inhgeritance path: ->Curve->ldentifiedObject
Talple 131 shows all attributes of GrossToNetActivePowerCurve.

Table 131 < Attributes of Production::GrossToNetActivePowerCurve

Y-
ds,
ne

lier

Attribute name mult. Attribute type Description
curyeStyle 1.1 CurveStyle see Curve
xUnit 1.1 UnitSymbol see Curve
y1Unit 1.1 UnitSymbol see Curve
y2 Uit 61 YnitSymbot seeCurve
description 0..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) 0..1 String see IdentifiedObject

Table 132 shows all association ends of GrossToNetActivePowerCurve with other classes.
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Table 132 — Association ends of Production::GrossToNetActivePowerCurve
with other classes

mult. mult. | Class type

name

Description

GeneratingUnit
(Operation)

[1..1] |GeneratingUnit

A generating unit may have a gross active power to net active power
curve, describing the losses and auxiliary power requirements of the

unit.

Association Based On:
Production::

GrossToNetActivePowerCurve.GrossToNetActivePowerCurves|[0..*] ----

Production:: GeneratingUnit.GeneratingUnit[1]

6.6{7 HydroGeneratingUnit

A denerating unit whose prime mover is a hydraulic turbine (e.g., Francis, Pé€lton, Kaplan).

Inhgritance path: ->GeneratingUnit->Equipment->PowerSystemResource:>ldentifiedObject

Table 133 shows all attributes of HydroGeneratingUnit.

Table 133 — Attributes of Production::HydroGeneratingUnit

Attribute name mult. Attribute type Description
energyConversionCapability 0..1 |HydroEnergyConversionKind Energy conversion capability
for generating.

genControlSource 0..1 |GeneratorControlSource see GeneratingUnit
governorSCD 0..1 |RefCent see GeneratingUnit
initiplP 1..1-JActivePower see GeneratingUnit
longPF 0).1 |Simple_Float see GeneratingUnit
maximumAllowableSpinningReserve 0..1 |ActivePower see GeneratingUnit
maxOperatingP 1..1 |ActivePower see GeneratingUnit
minperatingP 1..1 |ActivePower see GeneratingUnit
nonjinalP 0..1 |ActivePower see GeneratingUnit
ratgdGrossMaxP 0..1 |ActivePower see GeneratingUnit
ratgdGrossMinR 0..1 |ActivePower see GeneratingUnit
ratgdNetMaxP 0..1 |ActivePower see GeneratingUnit
shoftPF 0..1 |Simple_Float see GeneratingUnit
startupSost S——Money see-Generatingdnit
variableCost 0..1 |Money see GeneratingUnit
totalEfficiency 0..1 |PerCent see GeneratingUnit
aggregate 0..1 |Boolean see Equipment
description 0..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) 0..1 |[String see ldentifiedObject
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Table 134 shows all association ends of HydroGeneratingUnit with other classes.

Table 134 — Association ends of Production::HydroGeneratingUnit with other classes

mult.

mult.

Class type name

Description

HydroPowerPlant

[0..1]|{HydroPowerPlant

The hydro generating unit belongs to a hydro
power plant.

Association Based On:

Production::
HydroPowerPlant.HydroPowerPlant[0..1] -----
Production::

HydroGeneratingUnit.HydroGeneratingUnits[0..

—

EqyipmentContainer

0..1 |EquipmentContainer

Inherited Association Based On:

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

Equipment.Equipments[0..%]

6.6{8 HydroPowerPlant

A Hydro power station which can generate or pump. When generating, the generator turbi
receive water from an upper reservoir. When pumping, the‘pumps receive their water from a

lower reservoir.

Inhgritance path: ->PowerSystemResource->IdentifiedObject

Talle 135 shows all attributes of HydroPowerRlant.

Table 135 — Attributes of Production::HydroPowerPlant

nes

Attribute name mult. Attribute type Description
hydfoPlantStorageType 1..1 |HydroPlantStorageKind The type of hydro power plant water storage.
desgription 0.:1 |String see |IdentifiedObject
enefrgyldentCodeEic (Entsoe) 0..1 |[String see ldentifiedObject
mR|D 0..1 |[String see ldentifiedObject
nanje 1..1 |String see |IdentifiedObject
shoftName (Entsoe) 0..1 |[String see ldentifiedObject

6.6|9 HydroPump

A synchronous motor-driven pump, typically associated with a pumped storage plant.

Inheritance path: ->Equipment->PowerSystemResource->IdentifiedObject

Table 136 shows all attributes of HydroPump.
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Table 136 — Attributes of Production::HydroPump

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

Table 137 shows all association ends of HydroPump with other classes.

Table 137 — Association ends of Production::HydroPump with other classes

mult. mult. Class type name Description

RotptingMachine [1..1]|RotatingMachine The synchronous machiné-drives the turbine which moyes
the water from a low elevation to a higher elevation. The
direction of machine-rotation for pumping may or may npt
be the same as fof,generating.
Association Based.On:

Wires::
RotatingMachine.RotatingMachine[1] -----
Productien:: HydroPump.HydroPumpl[0..1]

HydroPowerPlant [0..1]|HydroPowerPlant The hydro pump may be a member of a pumped storagé
plantor a pump for distributing water.
Association Based On:

Production::
HydroPowerPlant.HydroPowerPlant[0..1] -----
Production:: HydroPump.HydroPumps[O0..*]

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

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

Equipment.Equipments[0..*]

6.6{10 NuclearGeneratingUnit

A nluclear generating unit.

Inhgritanee*path: ->GeneratingUnit->Equipment->PowerSystemResource->ldentifiedObject

Tamler138 shows all attributes of Nlmlnnr(?.nnnrnﬁngl Init
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Table 138 — Attributes of Production::NuclearGeneratingUnit

Attribute name mult. Attribute type Description
genControlSource 0..1 |GeneratorControlSource see GeneratingUnit
governorSCD 0..1 |PerCent |see GeneratingUnit
initialP 1..1  |ActivePower |see GeneratingUnit
longPF 0..1 [Simple_Float |see GeneratingUnit
maximumAllowableSpinningReserve 0..1 |ActivePower |see GeneratingUnit
maxOperatingP 1..1  |ActivePower |see GeneratingUnit
minOperatingP 1..1  |ActivePower |see GeneratingUnit
nonjinalP 0..1 |ActivePower |see GeneratingUnit
ratgdGrossMaxP 0..1 |ActivePower |see GeneratingUnit
ratgdGrossMinP 0..1 |ActivePower |see GeneratingUnit
ratgdNetMaxP 0..1 |ActivePower |see GeneratingUnit
shoftPF 0..1 [Simple_Float |see GeneratingUnit
staftupCost 0..1 |[Money |see GeneratingUnit
varipbleCost 0..1 |Money |see GeneratingUnit
totalEfficiency 0..1 |PerCent |see GeneratingUnit
aggfegate 0..1 |Booléan |see Equipment
desEription 0..1 . [String |see IdentifiedObject
enefgyldentCodeEic (Entsoe) 0% [String |see IdentifiedObject
mR|D 0..1 [String |see IdentifiedObject
nanje 1..1  |String |see IdentifiedObject
shoftName (Entsoe) 0..1 [String |see IdentifiedObject

Table 139 shows all association ends of Equipment with other classes.

Table 139.=-Association ends of Core::Equipment with other classes

mult. mult. Class type name Description

EqyipmentContainer 0..1 |EquipmentContainer
Inherited Association Based On:
Core::
EquipmentContainer.EquipmentContainer[(..1]
Caore-:
Equipment.Equipments[0..*]

6.6.11 SolarGeneratingUnit

A solar thermal generating unit.

Inheritance path: ->GeneratingUnit->Equipment->PowerSystemResource->IdentifiedObject

Table 140 shows all attributes of SolarGeneratingUnit.
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Table 140 — Attributes of Production::SolarGeneratingUnit

Attribute name mult. Attribute type Description
genControlSource 0..1 |GeneratorControlSource see GeneratingUnit
governorSCD 0..1 |PerCent |see GeneratingUnit
initialP 1..1  |ActivePower |see GeneratingUnit
longPF 0..1 [Simple_Float |see GeneratingUnit
maximumAllowableSpinningReserve 0..1 |ActivePower |see GeneratingUnit
maxOperatingP 1..1  |ActivePower |see GeneratingUnit
minOperatingP 1..1  |ActivePower |see GeneratingUnit
nonjinalP 0..1 |ActivePower |see GeneratingUnit
ratgdGrossMaxP 0..1 |ActivePower |see GeneratingUnit
ratgdGrossMinP 0..1 |ActivePower |see GeneratingUnit
ratgdNetMaxP 0..1 |ActivePower |see GeneratingUnit
shoftPF 0..1 [Simple_Float |see GeneratingUnit
staftupCost 0..1 |[Money |see GeneratingUnit
varipbleCost 0..1 |Money |see GeneratingUnit
totalEfficiency 0..1 |PerCent |see GeneratingUnit
aggfegate 0..1 |Booléan |see Equipment
desEription 0..1 . [String |see IdentifiedObject
enefgyldentCodeEic (Entsoe) 0% [String |see IdentifiedObject
mR|D 0..1 [String |see IdentifiedObject
nanje 1..1  |String |see IdentifiedObject
shoftName (Entsoe) 0..1 [String |see IdentifiedObject
Table 141 shows all association ends of Equipment with other classes.

Table 141.=-Association ends of Core::Equipment with other classes
mult. mult. Class type name Description
EqyipmentContainer 0..1 |EquipmentContainer
Inherited Association Based On:
Core:: EquipmentContainer.EquipmentContainer[Q..1]
Core::
Equipment Fquipments[0 *]

6.6.12 ThermalGeneratingUnit

A generating unit whose prime mover could be a steam turbine, combustion turbine, or diesel
engine.

Inheritance path: ->GeneratingUnit->Equipment->PowerSystemResource->IdentifiedObject

Table 142 shows all attributes of ThermalGeneratingUnit.
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Table 142 — Attributes of Production::ThermalGeneratingUnit

Attribute name mult. Attribute type Description
genControlSource 0..1 |GeneratorControlSource see GeneratingUnit
governorSCD 0..1 |PerCent |see GeneratingUnit
initialP 1..1  |ActivePower |see GeneratingUnit
longPF 0..1 [Simple_Float |see GeneratingUnit
maximumAllowableSpinningReserve 0..1 |ActivePower |see GeneratingUnit
maxOperatingP 1..1  |ActivePower |see GeneratingUnit
minOperatingP 1..1  |ActivePower |see GeneratingUnit
nonjinalP 0..1 |ActivePower |see GeneratingUnit
ratgdGrossMaxP 0..1 |ActivePower |see GeneratingUnit
ratgdGrossMinP 0..1 |ActivePower |see GeneratingUnit
ratgdNetMaxP 0..1 |ActivePower |see GeneratingUnit
shoftPF 0..1 [Simple_Float |see GeneratingUnit
staftupCost 0..1 |[Money |see GeneratingUnit
varipbleCost 0..1 |Money |see GeneratingUnit
totalEfficiency 0..1 |PerCent |see GeneratingUnit
aggfegate 0..1 |Booléan |see Equipment
desEription 0..1 . [String |see IdentifiedObject
enefgyldentCodeEic (Entsoe) 0% [String |see IdentifiedObject
mR|D 0..1 [String |see IdentifiedObject
nanje 1..1  |String |see IdentifiedObject
shoftName (Entsoe) 0..1 [String |see IdentifiedObject

Table 143 shows all association ends of Equipment with other classes.

Table 143 =-Association ends of Core::Equipment with other classes

mult. mult.

Class type name

Description

Equ

ipmentContainer 0..1

EquipmentContainer

Inherited Association Based On:

Core:: EquipmentContainer.EquipmentContainer[0..

Core::

Equipment Fquipments[0 *]

6.6.13 WindGeneratingUnit

A wind driven generating unit. May be used to represent a single turbine or an aggregation.

Inheritance path: ->GeneratingUnit->Equipment->PowerSystemResource->IdentifiedObject

Table 144 shows all attributes of WindGeneratingUnit.
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Table 144 — Attributes of Production::WindGeneratingUnit

Attribute name mult. Attribute type Description
windGenUnitType 1..1 |WindGenUnitKind The kind of wind generating unit
genControlSource 0..1 |GeneratorControlSource see GeneratingUnit
governorSCD 0..1 |PerCent see GeneratingUnit
initialP 1..1 |ActivePower see GeneratingUnit
longPF 0..1 |Simple_Float see GeneratingUnit
maximumAllowableSpinningReserve 0..1 |ActivePower see GeneratingUnit
maxOperatingP 1..1 |ActivePower see GeneratingUnit
minOperatingP 1..1 |ActivePower see GeneratingUnit
nonjinalP 0..1 |ActivePower see GeneratingUAit
ratgdGrossMaxP 0..1 |ActivePower see GeneratingUnit
ratgdGrossMinP 0..1 |ActivePower see GeneratingUnit
ratgdNetMaxP 0..1 |ActivePower see.GeneratingUnit
shoftPF 0..1 |Simple_Float see GeneratingUnit
stantupCost 0..1 |Money see GeneratingUnit
varipbleCost 0..1 |Money see GeneratingUnit
totalEfficiency 0..1 |PerCent see GeneratingUnit
aggregate 0..1 |Boolean see Equipment
desgription 0..1 |String see IdentifiedObject
energyldentCodeEic (Entsoe) 0..1 |String see |ldentifiedObject
mR|D 0..1-88tring see |ldentifiedObject
nanje 1.1 |String see IdentifiedObject
shoftName (Entsoe) 0..1 |String see IdentifiedObject
Table 145 shows all association ends of Equipment with other classes.

Table 145 — 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..*]

6.6.14 Enumerations
6.6.14.1 FuelType

Type of fuel.
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Literal Description Code
coal Generic coal, not including lignite type.
oil Oil.
gas Natural gas.
lignite The fuel is lignite coal. Note that this is a special type of coal, so the other enum of coal is
reserved for hard coal types or if the exact type of coal is not known.
hardCoal [Hard coal
oilShale Qijl Shale
6.6/14.2 GeneratorControlSource
The source of controls for a generating unit.
Literal Description Code
unapailable Not available.
offAGC Off of automatic generatioh.control (AGC).
onAGC On automatic generation ‘control (AGC).
plangtControl Plant is controllingt

6.6{14.3 HydroEnergyConversionKind

Spe¢cifies the capability of the hydro generating unit to convert energy as a generator or

pump.

Literal Description Code
gengrator Able to generate ‘\power, but not able to pump water for energy storage.
punppAndGenerator Able to both*generate power and pump water for energy storage.
6.6{14.4 HydroPlantStorageKind
The type of hydro pewer plant.

Literal Description Code
runPfRiver Run of river.
punjpedStorage Pumped storage.
storfage Storage.
6.6.14.5 WindGenUnitKind
Kind of wind generating unit.

Literal Description Code
offshore The wind generating unit is located offshore.

onshore The wind generating unit is located onshore.



https://iecnorm.com/api/?name=1c1bb552fb174c61b6d96590ec0b089d

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

6.7 Core

6.7.1 General

Contains the core PowerSystemResource and ConductingEquipment entities shared by all
applications plus common collections of those entities. Not all applications require all the Core

entities. This package does not depend on any other package except the Domain package,
but most of the other packages have associations and generalizations that depend on it.

Figure 14 shows the diagram.

qlass ACDCTerminal /

Terminal phases is primaril\used fo

the PetersonCoil modef:
' O
!
IdentifiedObject
ACDCTerminal . Jytminal
e )
‘ <+ sequenceMumber: Integer [0..1] + phdses: PhaseCode [0..1]

+Terminals 0.

FowerlystempResaurce
ConnectivityNodéContainer

FoweriystemResource

Equipment

+ aggregate: Boolean [0..1]

+Equipments 0.~

+ConnectivityModeContai +ConnectivityNode
. . 1.1
+EquipmentContainer +ConnectivityNodes |0.. \\i
0.1 IdentifiedObject
«Operations
EquipmentContainer ConnectivityNode
]

[
If the model is 2 TS0 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
TS BE QrOUped UNOST SITHer VOITageteve: o Line.
With this approach the Line is also in the Boundary set.
Instances of ACLineSegment can be in the Boundary set
instamce of Line or in another instance of Line.
Consequently there can be instances of Line that contain
only ConmectivityNodes, but no ACLineSegments.

IEC

Figure 14 — diagram ACDCTerminal

Figure 15 shows the diagram.
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s CoreNotes )

BaseVoltage

<+ nominalVoltage: Voltage

EquipmentContainer

«Operations
Bay

............. class. The curves defined in this profile are:

............... nominalVoltage must be a positive value and not zero.

The Bay class is used as a container for Switches. Switches can either be contained by Bays or by
Voltagelevels. If Switches are contained by Voltagelevels rather than by Bays in the sending
system, then Bays are not required.

The CurveData class is used to represent points for various curves that derive from the Curve

®  GrossToNetActivePowerCurve
n Lot

«Operations
ConnectivityNode

PowerSystemResource

Equipment

+ aggregate: Boolean [0..1]

(ConductingEquipment| . _ . _________ is required for class ACLir i h and SeriesC

[N

There are two associations defined at ConductingEquipment level and inherited by the concrete
Conducungﬁqmpmem c/asses i.e. Equipment.EquipmentContainer and

. These two iations are optional by default, i.e. with
cardmal:ry 0..1 specified at the Condumngsqmpmem side. However, these two associations
may be required for some concrete ConductingEquipment classes, even thoug.h the cardinality
specification is shown as 0.7 in the pmf‘ jle. More . Ce

any other concrete Canducrmg&;wpmm classes.
Eguipment.EquipmentContainer is required for any concrete Ce

than ACLi and SeriesC . /\yg

and optional foc

Reason: ACLi and SeriesC may not be ined. Thus, it is »%a to
specify ltage. Other C i i (except PowerTr ally
contained by Voltagelevel, thus there is no need to specify the BaseVoltage
BaseVoltage is specified at PowerTransformerEnd for PowerTran:folm;l‘
/\ ~
Naming C¢ ion and main ir Iherarcﬁy 05 s
Geog IRegion /SubGe i e V{t‘a’gsu vel.
<.

The ConnectivityNode can be contained in Bay. \V

If the Ce ivityNode is between it in Bay this ConnectivityNode should be
contained in the Bay. P

N
Eguipment.aggregate provides a, ive way of representing an aggregated (equivalent)

element by allowing usage of a ilable attributes for a given class only if usage of
dedicated classes for equi it equipment is not possible due to limited number of attributes

on these classes. In this ca if the flag is set to "true”, the equipment is treated as an

equivalent obtained b) rk reduction procedure.

The attribute is not us: the ing classes: PowerT | BusBarSection,
. = e o

,&\\0

AT o~

All E]mpment must be within a Volt

DCCe A PowerTr

L ’excqm a@ ingUnit, HydroFPump, Ce . Switch and
gUnit or np should be jned in 2 i it

Voltagelevel or a Bay; and Conductor should
the associated PowerTransformer, Smtchesc

a Switch may be in a

riesCe will also be ined in a DCConverterUnit.

@ cont. lned in a Line. Fol networks with HVDC the ACDCConverter will be in a DCConverterUnit and

+ description: String [0..1]
< mRID: String [0..1] .
+ name: String .

«Entsoes

+ energyldentCod thing [0..1]
+ shortName:;si 1

S

IdentifiedObject ‘\

The attribute “name” inherited by
| many classes from the abstract class|
IdentifiedObject is not required to be|
unigue. Software developers should general names.

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 T5O. using|

not count on this to link the power IdentifiedObject.description is 256 characters maximum.
system model.

Each Ce ir it could have inals. All Ce ir it is iated to

two inals, except PowerT that could have 2 ou 3 Terminals, and

BusBarSection that has only one Terminal.

«Operations
RegularTimePoint

ACDCTerminal|. - - ----"" o B

inet TEPmT TE TEgUITed 157 ACL TACEE OF MOTOSICOupIig N2
for Equi h. The iby Number is optional in the profile for all other
classes, but it is dto the

The RegularTimeFoint class is used to represent points for various schedules that derive

from the Regul: hedule class. The defined in this profile are:
- ConformLoadschedule

- NonConformLoadSchedule

- RegulationSchedule

The first SequenceNumber for a schedule is 1. 0 is not an allowed value. The first time
point is defined with SequenceNumber = I.

Figure 15 — diagram CoreNotes
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An electrical connection point (AC or DC) to a piece of conducting equipment. Terminals are
connected at physical connection points called connectivity nodes.

Inheritance path: ->ldentifiedObject

Table 146 shows all attributes of ACDCTerminal.

Table 146 — Attributes of Core::ACDCTerminal

Attribute name mult.| Attribute type Description

sequenceNumber 0..1 |Integer The orientation of the terminal connections for asmultiple
terminal conducting equipment. The sequence-numbering
starts with 1 and additional terminals should follow in
increasing order. The first terminal is/the)'starting poinf"
for a two terminal branch.

desEription 0..1 |String see |ldentifiedObject

enefgyldentCodeEic (Entsoe) 0..1 |String see IdentifiedObject

mR|D 0..1 |String see IdentifiedObject

nanje 1..1 |[String see |ldentifiedObject

shoftName (Entsoe) 0..1 |String see |ldentified@bject

Talple 147 shows all association ends of ACDCTerminal with other classes.

Table 147 — Association ends of Core::ACDCTerminal with other classes

mult. mult.

Class type name

Description

BugNameMarker [0..1]

BusNameMarker

The bus name marker used to name the bus (topological node))
Association Based On:

Topology::

BusNameMarker.BusNameMarker[0..1] -----

Core:: ACDCTerminal.Terminal[1..*]

6.7{3 BaseVoltage

Defines a system base voltage which is referenced.

OCLL constraint:NominalVoltage must be positive

nominalVoltage must be a positive value and not zero.

Inheritance path: ->ldentifiedObject

Table 148 shows all attributes of BaseVoltage.
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Table 148 — Attributes of Core::BaseVoltage

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

6.7|4 BasiclntervalSchedule(Abstract)

Schedule of values at points in time.

Inhgeritance path: ->ldentifiedObject

Table 149 shows all attributes of BasiclntervalSchedule.

Table 149 — Attributes of Core::BasiclntérvalSchedule

Attribute name mult.| Attribute type Description
staftTime 1..1 |DateTime The time’for the first time point.
valye1Unit 1..1 |UnitSymbol Value1 units of measure.
valye2Unit 0..1 |UnitSymbol Value2 units of measure.
desgription 0..1 |String see IdentifiedObject
enefrgyldentCodeEic (Entsoe) 0..1 |[String see ldentifiedObject
mR|D 0..1 |String see IdentifiedObject
nanje 1.AString see IdentifiedObject
shoftName (Entsoe) 0..1 |String see ldentifiedObject

6.7|5 (Operation) Bay

A ¢ollection of>power system resources (within a given substation) including conducfing
equipment/ protection relays, measurements, and telemetry. A bay typically represent
physical-grouping related to modularization of equipment.

]

Bays

or by VoltagelLevels. If SW|tches are contamed by VoItageLeveIs rather than by Bays in the
sending system, then Bays are not required.

Inheritaance path:
>PowerSystemResource->IdentifiedObject

->EquipmentContainer->ConnectivityNodeContainer-

Table 150 shows all attributes of Bay.
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Table 150 — Attributes of Core::Bay

Attribute name mult. Attribute type Description
description 0..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) 0..1 String see ldentifiedObject

Table 151 shows all association ends of Bay with other classes.

Table 151 — Association ends of Core::Bay with other classes

mult. mult. | Class type name Description
VolfageLevel (Operation) [1..1] |VoltageLevel The voltage levelleontaining this bay.
Association Basgd On:
Core::

VoltageLeVvel:VoltageLevel[0..1] -----
Core:: Bay.Bays[0..*]

6.7|6 ConductingEquipment(Abstract)

The parts of the AC power system that are desighed to carry current or that are conductijely

connected through terminals.

OCL constraint:The ConductingEquipment{must either have a BaseVoltage association or| be

within a VoltagelLevel. If both are set the VoltagelLevel's BaseVoltage must equal that of

ConductingEquipment

There are two associations defined at ConductingEquipment level and inherited by
corlcrete  ConductingEquipment classes, i.e. Equipment.EquipmentContainer

the

the
and

ConductingEquipment.BaseVoltage. These two associations are optional by default, i.e. With

cardinality 0..1 specified-at'the ConductingEquipment side. However, these two associati

bNS

maly be required for seme concrete ConductingEquipment classes, even though the cardindlity
spdcification is shown as 0..1 in the profile. More specificdlly,

ConductingEquipment.BaseVoltage is required for class ACLineSegment, EquivalentBra

nch

and SeriesCompensator and optional for any other concrete ConductingEquipment classes.
Eqlipment.EquipmentContainer is required for any concrete ConductingEquipment clasges
other than—' ACLineSegment and SeriesCompensator. Reason: ACLineSegment and
SefiesCompensator may not be contained. Thus, it is necessary to specify BaseVoItaTée.
Other/ ConductingEquipments (except PowerTransformer) are normally contained

Inheritance path: ->Equipment->PowerSystemResource->ldentifiedObject

Table 152 shows all attributes of ConductingEquipment.

by
s
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Table 152 — Attributes of Core::ConductingEquipment

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

Table 153 shows all association ends of ConductingEquipment with other classes.

Table 153 — Association ends of Core::ConductingEquipment with-other classes

mult. mult. Class type name Description

BaseVoltage [0..1]|BaseVoltage All conducting eqUipment with this base voltage
Use only when/there is no voltage level containg
used and only one base voltage applies. For
example, fiotdsed for transformers.
Association/Based On:

Core:;

BaseVeltage.BaseVoltage[0..1] -----

Core::
€onductingEquipment.ConductingEquipment[0..

=

3

—

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

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

Equipment.Equipments[0..*]

6.7|7 (Operation) ConnectivityNode

Connectivity nodes are_points where terminals of AC conducting equipment are connecfted
together with zero impedance.

If the model is.anTSO EQ, the ConnectivityNodes should be grouped under VoltagelLevel; If
the| model isCa-Boundary EQ, the ConnectivityNodes should be grouped under Line; If fthe
mofel is an_assembled one, the ConnectivityNodes can be grouped under either VoltagelLdvel
or Line -With this approach the Line is also in the Boundary set. Instances of ACLineSengnt

car] bé ir"the Boundary set instance of Line or in another instance of Line. Consequently there
car] be’instances of Line that contain only ConnectivityNodes, but no ACLineSegments.

Naming Convention and main containership hierarchy is:
GeographicalRegion/SubGeographicalRegion/Substation/VoltageLevel.

The ConnectivityNode can be contained in Bay. If the ConnectivityNode is between equipment
inside the Bay this ConnectivityNode should be contained in the Bay.

Inheritance path: ->ldentifiedObject

Table 154 shows all attributes of ConnectivityNode.
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Table 154 — Attributes of Core::ConnectivityNode

Attribute name mult. Attribute type Description
description 0..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) 0..1 String see ldentifiedObject

Table 155 shows all association ends of ConnectivityNode with other classes.

Table 155 — Association ends of Core::ConnectivityNode with other-classes

mult. mult. Class type name Description

ConnectivityNodeContain |[1..1] |ConnectivityNodeContainer |Container of this conneéctivity node.

er (Dperation) Association Based On:
Core::

Core::

ner[1]

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

ConnectivityNodeContainer.ConnectivityNodeCqg

ntai

6.7|8 ConnectivityNodeContainer(Abstract)

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

Inhgritance path: ->PowerSystemResource->IdentifiedObject

Table 156 shows all attributes of ConanectivityNodeContainer.

Table 156 — Attributes of Core::ConnectivityNodeContainer

Attribute name mult. Attribute type Description
desEription 0..1 String see ldentifiedObject
enefgyldentCodeEic (Entsoe) 0..1 String see IdentifiedObject
mR|D 0..1 String see ldentifiedObject
nanje 1.1 String see ldentifiedObject
shoftName/(Entsoe) 0..1 String see IdentifiedObject

6.7.9 Curve(Abstract)

A multi-purpose curve or functional relationship between an independent variable (X-axis) and

dependent (Y-axis) variables.
Inheritance path: ->ldentifiedObject

Table 157 shows all attributes of Curve.
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Table 157 — Attributes of Core::Curve

Attribute name mult.| Attribute type Description
curveStyle 1..1 |CurveStyle The style or shape of the curve.
xUnit 1..1 |UnitSymbol The X-axis units of measure.
y1Unit 1..1 |UnitSymbol The Y1-axis units of measure.
y2Unit 0..1 |UnitSymbol The Y2-axis units of measure.
description 0..1 |[String see |ldentifiedObject
enefgyldentCodeEic (Entsoe) 0..1 |String see IdentifiedObject
mR|D 0..1 |String see IdentifiedObject
nanje 1..1 |[String see ldentifiedObject
shoftName (Entsoe) 0..1 |String see IdentifiedObject

6.7110 CurveData

Multi-purpose data points for defining a curve. The use of this generic class is discouragefd if
a more specific class can be used to specify the x and y axis-values along with their spedific
datp types.

Theg CurveData class is used to represent points for various curves that derive from the Curve
clags. The curves defined in this profile are:

e |GrossToNetActivePowerCurve

¢ |ReactiveCapabilityCurve.

Talle 158 shows all attributes of CurveData.

Table 158 ='Attributes of Core::CurveData

Aftribute name |mult.| Attribute type Description
xvalue 1..1 |Simple\Float The data value of the X-axis variable, depending on the X-axis units.
y1value 1..1 |Simple_Float The data value of the first Y-axis variable, depending on the Y-axis
units.
y2vilue Q.. ™/Simple_Float The data value of the second Y-axis variable (if present), depending pn
the Y-axis units.

Tatlrle 159 shows all association ends of CurveData with other classes.

Table 159 — Association ends of Core::CurveData with other classes

mult. mult. Class type name Description
Curve [1..1] |Curve The point data values that define this curve.
Association Based On:
Core::

CurveData.CurveDatas[0..*] -----
Core:: Curve.Curve[1]

6.7.11 Equipment(Abstract)

The parts of a power system that are physical devices, electronic or mechanical.
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OCL constraint:OCL on containment. Please refer to the Note linked to the Equipment class

Equipment.aggregate provides an alternative way of representing an aggregated (equivalent)
element by allowing usage of all available attributes for a given class only if usage of
dedicated classes for equivalent equipment is not possible due to limited number of attributes
on these classes. In this case and if the flag is set to "true", the equipment is treated as an
equivalent obtained by a network reduction procedure. The attribute is not used for the
following classes: PowerTransformerEnd, BusBarSection, EquivalentBranch, EquivalentShunt
and EquivalentInjection.

AllTEquipment must be within a VoltageLevel except Powerlransformer, GeneratingUnit,
HydroPump, Conductor, Switch and DCConductingEquipment. A PowerTransformer,
GeperatingUnit or HydroPump should be contained in a Substation; a Switch may\be ip a
VoltageLevel or a Bay; and Conductor should be contained in a Line. For networksywith HVDC
thel ACDCConverter will be in a DCConverterUnit and the associated PowerTransformer,
Switches and SeriesCompensators will also be contained in a DCConverterUnif.

Inhgritance path: ->PowerSystemResource->IdentifiedObject
Table 160 shows all attributes of Equipment.

Table 160 — Attributes of Core::Equipment

Attribute name mult.| Attribute type Description

aggfegate 0..1 |Boolean The single instance of equipment represents multipl¢
pieces’/of equipment that have been modeled togethg¢
as an aggregate. Examples would be power
transformers or synchronous machines operating in
parallel modeled as a single aggregate power
transformer or aggregate synchronous machine. Thi$ is
not to be used to indicate equipment that is part of g
group of interdependent equipment produced by a
network production program.

=

desgription 0..1 |String see IdentifiedObject
enefgyldentCodeEic (Entsoe) 0% |String see IdentifiedObject
mR|D 0..1 |String see |ldentifiedObject
nanje 1..1 |String see IdentifiedObject
shoftName (Entsoe) 0..1 |String see IdentifiedObject

Table 161 shows all association ends of Equipment with other classes.

Table 161 — 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..*]

6.7.12 EquipmentContainer(Abstract)

A modeling construct to provide a root class for containing equipment.

Inheritance path: ->ConnectivityNodeContainer->PowerSystemResource->IdentifiedObject
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Table 162 shows all attributes of EquipmentContainer.

Table 162 — Attributes of Core::EquipmentContainer

Attribute name mult. Attribute type Description
description 0..1 String see IdentifiedObject
energyldentCodeEic (Entsoe) 0..1 String see IdentifiedObject
mRID 0..1 String see ldentifiedObject
nanye +— Strimg seetdentifredObiect
shoftName (Entsoe) 0..1 String see |ldentifiedObject

6.7/]13 GeographicalRegion

A deographical region of a power system network model.
Inhgeritance path: ->ldentifiedObject
Table 163 shows all attributes of GeographicalRegion.

Table 163 — Attributes of Core::GeographicalRegion

Attribute name mult. Attribute type Description
desEription 0™ String see ldentifiedObject
enefgyldentCodeEic (Entsoe) 0..1 String see IdentifiedObject
mR|D 0..1 String see IdentifiedObject
nanje 1.1 String see ldentifiedObject
shoftName (Entsoe) 0..1 String see IdentifiedObject

6.7]14 IdentifiedObject(Abstract)

Thik is a root class to.provide common identification for all classes needing identification @and
narping attributes.

OCLL constraint; R.4.10.11. Description length restriction (optional)

OCLL constraint: R.4.10.11. Energy ldent Code length restriction (optional)
OCLL constraint: R.4.10.11. Name length restriction

OClL.constraint: R.4.10.11. ShortName length restriction (optional)

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.

The attribute “name” inherited by many classes from the abstract class IdentifiedObject is not
required to be unique. Software developers should not count on this to link the power system
model.

Table 164 shows all attributes of IdentifiedObject.
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Table 164 — Attributes of Core::ldentifiedObject

Attribute name mult.| Attribute type

Description

description 0..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:

tocattssuimgoffices for E1€:
https://www.entsoe.eu/publications/edi-library/links<te-
websites/

Pic-

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

mR String

Master resource identifier issued by a.madel authority.
The mRID is globally unique within anlexchange conte
Global uniqueness is easily achiewed by using a UUID
specified in RFC 4122, for themRID. The use of UUID
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.

—

as
is

nanje 1..1 |String

The name is any/free’human readable and possibly nop
unique text naming’the object.

shoftName (Entsoe) 0..1 |[String

The attribute.is used for an exchange of a human
readable'short name with length of the string 12
characters maximum.

6.7/]15 PowerSystemResource(Abstract)

A

orglanisational entity such as _sub-control
mepsurements associated.

Inhgritance path: ->ldentifiedObject

ower system resource can be an.item of equipment such as a switch, an equipmient
corltainer containing many individual’ items of equipment such as a substation, or

an

area. Power system resources can have

Table 165 shows all-attributes of PowerSystemResource.

Table 165 — Attributes of Core::PowerSystemResource

Attribute name mult. Attribute type Description
desEriptien 0..1 String see ldentifiedObject
en g\lllrlnnf(‘ndnlzir\ (ancr\n) 01 Qtring see Irlnnfifinrlnhjnnf
mRID 0..1 String see IdentifiedObject
name 1.1 String see ldentifiedObject
shortName (Entsoe) 0..1 String see IdentifiedObject

6.7.16 RegularintervalSchedule(Abstract)

The schedule has time points where the time between them is constant.

Inheritance path: ->BasiclntervalSchedule->IldentifiedObject

Table 166 shows all attributes of RegularintervalSchedule.



https://www.entsoe.eu/publications/edi-library/links-to-eic-websites/
https://www.entsoe.eu/publications/edi-library/links-to-eic-websites/
https://www.entsoe.eu/index.php?id=73&libCat=eic
https://iecnorm.com/api/?name=1c1bb552fb174c61b6d96590ec0b089d

IEC TS 61970-600-2:2017 © IEC 2017 - 129 -

Table 166 — Attributes of Core::RegularintervalSchedule

Attribute name mult.| Attribute type Description

timeStep 1..1 |Seconds The time between each pair of subsequent regular time
points in sequence order.

endTime 1..1 |DateTime The time for the last time point.
startTime 1..1 |DateTime see BasiclntervalSchedule
value1Unit 1..1 |UnitSymbol see BasiclntervalSchedule
valye2tmit O t+—dmitSymbot see-BasicintervatSchedute
desEription 0..1 |String see ldentifiedObject
enefgyldentCodeEic (Entsoe) 0..1 |String see IdentifiedObject
mR|D 0..1 |String see IdentifiedObject
nanje 1..1 |[String see ldentifiedObject
shoftName (Entsoe) 0..1 |String see IdentifiedObject

6.7/17 (Operation) RegularTimePoint

Time point for a schedule where the time between the consggcutive points is constant.

The RegularTimePoint class is used to represent points for various schedules that derive f
the] RegularintervalSchedule class. The schedules defined in this profile are:
ConformLoadSchedule — NonConformLoadSchedule - RegulationSchedule The

om

irst

SequenceNumber for a schedule is 1. 0 is not anvallowed value. The first time point is defiped

with SequenceNumber = 1.
Talle 167 shows all attributes of RegulafTimePoint.

Table 167 — Attributes of Core::RegularTimePoint

Attribute name mult.| Attribute type Description

sequenceNumber (Operation) 1..1 |Integer The position of the regular time point in the sequend

time points may be omitted. The actual time for a
RegularTimePoint is computed by multiplying the
associated regular interval schedule's time step with
the regular time point sequence number and adding
associated schedules start time.

Note that time points don't have to be sequential, i.g.

o

the

S
e.

valye1 (Operation) 1..1 |Simple_Float The first value at the time. The meaning of the valug
defined by the derived type of the associated schedy

valye2(O@peration) 0..1 |Simple_Float The second value at the time. The meaning of the
va:uv ;O de;llUd by thv dUI;VUd typc Uf thc GOQUU:G:
schedule.

Table 168 shows all association ends of RegularTimePoint with other classes.
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Table 168 — Association ends of Core::RegularTimePoint with other classes

mult. mult. Class type name Description

IntervalSchedule (Operation) [1..1]|RegularintervalSchedule|Regular interval schedule containing this time
point.

Association Based On:

Core::
RegularintervalSchedule.IntervalSchedule[1] -----
Core:: RegularTimePoint.TimePoints[1..*]

6.7/]18 ReportingGroup

A reporting group is used for various ad-hoc groupings used for reporting.
Inhgritance path: ->ldentifiedObject
Table 169 shows all attributes of ReportingGroup.

Table 169 — Attributes of Core::ReportingGroup

Attribute name mult. Attribute type Description
desgription 0..1 String see IdentifiedObject
energyldentCodeEic (Entsoe) 0..1 Sthing see ldentifiedObject
mR|D 0.4 String see ldentifiedObject
nanje 1.1 String see IdentifiedObject
shoftName (Entsoe) 0..1 String see IdentifiedObject

6.7/]19 SubGeographicalRegion

A slubset of a geographical region‘of a power system network model.
Inhgeritance path: ->ldentifiedObject
Table 170 shows all dttributes of SubGeographicalRegion.

Table 170 — Attributes of Core::SubGeographicalRegion

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

Table 171 shows all association ends of SubGeographicalRegion with other classes.
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Table 171 — 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..*]

6.7

A
ele

Inh
>pP

Table 172 shows all attributes of Substation.

20— Substation

ollection of equipment for purposes other than generation or utilization, through ‘wh
ctric energy in bulk is passed for the purposes of switching or modifying its characteristi

eritance path: ->EquipmentContainer->ConnectivityNoedeContain
pwerSystemResource->IdentifiedObject

Table 172 — Attributes of Core::Substation

ich
LS.

er-

Attribute name mult. Attribute type Description
desEription 0..1 String see ldentifiedObject
enefrgyldentCodeEic (Entsoe) 0.4 String see ldentifiedObject
mR|D 04,1 String see IdentifiedObject
nanje 1.1 String see |ldentifiedObject
shoftName (Entsoe) 0..1 String see ldentifiedObject

Talle 173 shows all association ends of Substation with other classes.

Table 173 — Association ends of Core::Substation with other classes

mult. mult. Class type name Description

dion [1..1] [SubGeographicalRegion The SubGeographicalRegion containing the substation.

Association Based On:

Core::
SubGeographicalRegion.Region[0..1] -----
Core:: Substation.Substations[0..*]

6.7

21V Terminal

An AC electrical connection point to a piece of conducting equipment. Terminals are
connected at physical connection points called connectivity nodes.

OCL constraint:Sequence Number is required for EquivalentBranch and ACLineSegments with
MutualCoupling

Terminal.phases is primarily used for the PetersonCoil model.

Terminal.sequenceNumber is required for ACLineSegment in case of MutualCoupling and for
EquivalentBranch. The attribute sequenceNumber is optional in the profile for all other
classes, but it is recommended to exchange the sequenceNumber.
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Each ConductingEquipment could have Terminals. All ConductingEquipment is associated to
two Terminals, except PowerTransformer that could have 2 ou 3 Terminals, and
BusBarSection that has only one Terminal.

Inheritance path: ->ACDCTerminal->IdentifiedObject
Table 174 shows all attributes of Terminal.

Table 174 — Attributes of Core::Terminal

Attribute name mult.| Attribute type Description

phakes 0..1 |PhaseCode Represents the normal network phasing condition.
If the attribute is missing three phases (ABC or ABCN)
shall be assumed.

sequenceNumber 0..1 |Integer see ACDCTerminal
desgription 0..1 |String see IdentifiedObject
enefrgyldentCodeEic (Entsoe) 0..1 |String see ldentifiedObject
mR|D 0..1 |String see IdentifiedObject
nanje 1..1 |String see IdentifiedObject
shoftName (Entsoe) 0..1 |String see |ldentifiedObject

Talple 175 shows all association ends of Terminal with)other classes.

Table 175 — Association ends ofcCore::Terminal with other classes

mult. mult. Class type name Description

CornectivityNode [1..1]|ConnectivityNode Terminals interconnected with zero impedance at a thi
connectivity node.

Association Based On:

Core::

Terminal.Terminals[0..*] -----

Core:: ConnectivityNode.ConnectivityNode[0..1]

S

CorjductingEquipment [1.:1]|ConductingEquipment  |The conducting equipment of the terminal. Conducting
equipment have terminals that may be connected to
other conducting equipment terminals via connectivitly
nodes or topological nodes.

Association Based On:

Core::

Terminal. Terminals[0..*] -----

Core:: ConductingEquipment.ConductingEquipment[

—

BugNaméMarker 0..1 |BusNameMarker
Inherited Association Based On:

Topology:: BusNameMarker.BusNameMarker[0..1]
Core::

ACDCTerminal.Terminal[1..*]

6.7.22 VoltageLevel

A collection of equipment at one common system voltage forming a switchgear. The
equipment typically consist of breakers, busbars, instrumentation, control, regulation and
protection devices as well as assemblies of all these.

DCConductingEquipment and DCConverterUnit is not allowed in VoltagelLevels that is
intended for AC equipment only. DCConductingEquipment is  allowed in
DCEquipmentContainers only. The ACDCConverter is ConductingEquipment. Other AC
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equipment in a converter unit are the power transformer and converter reactor. All three shall
be located in a DCConverterUnit and not a VoltagelLevel.

Inheritance

path:

->EquipmentContainer->ConnectivityNodeContainer-
>PowerSystemResource->IdentifiedObject

Table 176 shows all attributes of VoltagelLevel.

Table 176 — Attributes of Core::VoltagelLevel

Attribute name mult. Attribute type Description
highVoltageLimit 0..1 |Voltage The bus bar's high voltape
limit
lowyoltageLimit 0..1 |Voltage The bus bar's low voltage
limit
desgription 0..1 |String seelldentifiedObject
enefrgyldentCodeEic (Entsoe) 0..1 |String see |dentifiedObject
mR|D 0..1 |String see ldentifiedObject
nanje 1..1 |String see IdentifiedObject
shoftName (Entsoe) 0..1 |String see |ldentifiedObject

Table 177 shows all association ends of VoltagelLevel)with other classes.

Table 177 — Association ends of Core::VoltageLevel with other classes

mult.

mult.

Class type name

Description

Substation

[1..1]

Substation

The substation of the voltage level.
Association Based On:

Core::

Substation.Substation[1] -----

Core:: VoltageLevel.VoltageLevels[0..*]

BaseVoltage

[1..1]

BaseVdltage

The base voltage used for all equipment within the voltage level.
Association Based On:

Core::

VoltageLevel.VoltageLevel[0..*] -----

Core:: BaseVoltage.BaseVoltage[1]

6.7/23 Enumerations

6.7/23.1. CurveStyle

Style or shape of curve.

Literal

Description

Code

constantYValue

The Y-axis values are assumed constant until the next curve point and prior to the

first curve point.

straightLineYValues

The Y-axis values are assumed to be a straight line between values. Also known as

linear interpolation.

6.7.23.2 PhaseCode

Enumeration of phase identifiers. Allows designation of phases for both transmission and
distribution equipment, circuits and loads. Residential and small commercial loads are often
served from single-phase, or split-phase, secondary circuits. For example of s12N, phases 1
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and 2 refer to hot wires that are 180 degrees out of phase, while N refers to the neutral wire.
Through single-phase transformer connections, these secondary circuits may be served from
one or two of the primary phases A, B, and C. For three-phase loads, use the A, B, C phase

codes instead of s12N.

Literal Description Code
ABCN Phases A, B, C, and N.
ABC Phases A, B, and C.
ABN Phases A, B, and neutral.
AC+ Phases A, C and neutral.
BCIII Phases B, C, and neutral.
AB Phases A and B.
AC Phases A and C.
BC Phases B and C.
AN Phases A and neutral.
BN Phases B and neutral-
CN Phases C and neutral.
A Phase A.
B Phase B.
C PhaseC.
N Neutral phase.
s1N Secondary phase 1 and neutral.
s2N Secondary phase 2 and neutral.
s12N Secondary phases 1, 2, and neutral.
s1 Secondary phase 1.
s2 Secondary phase 2.
s12 Secondary phase 1 and 2.
6.8 Operationallimits
6.81 General
The OperationalLimits package models a specification of limits associated with equipment and
other opérational entities.
Figure—3-6-shows-the-diagram
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| CurrentLimit |
‘ + walue: CurrentFlow ’
«Dperations
IdentifiedObject <ﬂ_ ApparentPowerLimit
VoltageLimit i ILimit
pera il + wvalue: ApparentPower
+ walue: Voltage
l < ijperation»_ . OperationalLimitDirectionKihd
+OperationalLimitValue <> 0.~ 0. ActivePowerLimit
+OperationalLimit high
+ walue: ActivePower [
+OperationalLimitType\[/1..1 heokiteVahm
IdentifiedObject
OperationalLimitType cenumeratho dnt...
+ acceptableDuration: Seconds [0..1] LimitTypeKind
+ direction: OperationalLimitDirectionKind [0..1]
dgniym, Entsoes
«Entsoes patl
+ limitType: LimitTypeKind patlt
1 tatl
+OperationalLimitSet PowerSystemResoure tc
+ ti ILimitSet +Equipment
IdentifiedObjece| - OPerationallimitse auip Core::Equi tct
= ~ srser lo_- v o1 highVeltage
PEration mier§i- . “'|+ aggregate: Boolean [0..1] ‘ lowVoltage
+OperationalLimitSet | 0..* !
Either an association to
"""""" Egquipment or an association
to Terminal must be supplied:
but not both
+Terminal|/0..1
IdentifiedObject
Core::ACDCTerminal

‘ + sequenceNumber: Integer [0..1]

?

| Core::Terminal

| + phases: PhaseCode[0..1]

Fig

ure 17 shows the diagram.

Figure 16 — diagram OperationalLimits

IEC
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class OperationalLimitsNotes /

Limits are only exchanged for non-equivalent
(non-aggregated) elements in the model.

can be exchanged using this object.

IdentifiedObject
OperationalLimitType

IdentifiedObject

ENTSO-E branches may have up to "N" Operationallimits in an OperationallimitSet
associated with branch terminals. The term "operational” is a2 CIM definition and it is not
the same as ENTSO-E definitions. Any limits for operational, planning or other purposes

ENTSO-E voltage limits must be specified as an OperationalLimitSet associated with the
terminal of a conducting equipment instance and containing one "HighVoltage"

AN

T = =TT R T =T T =T

is Mot necessary.
The OperationalLimitType.direction is absolute value

the high (OperationallimitDirectionKind.high) and low
(OperationallimitDirectionKind. low) voltage limits.

ACLineSegment

files.

exchange.

Since the terminal assignment is always explicitly exchanged as
OperationallimitSet. Terminal and given that the exchange of a Terminal sequenceNumber

(OperationallimitDirectionKind.absoluteValue) for all OperatonallimitTypé objects except

To further explain the above statements, the following should be foted”
At least one of the limit types must be provided (this is the miriimum requirement)
The PATL limits must be specified for all Transformep8 andat both ends of the

All types of limits are exchanged (at the same tipe) if required by the specific
exchange process, which could change depending ol ghe business use for the exchanged

Farties involved in the exchange shall definedvhatdimit types will be included in the

. handbook; .

For further details on the use case and'definitions see ENTSO-E Operation Handbook
(Policy 3): https://www.entsoe eupublications/system-operations-reports/operation—

AN

If OperationallimitType.acceptableDuration is missing means infinite duration

not Fath

Either @m association to Equipment or an association to Terminal must be supplied, but

6.8(2

Lintit on active power flow.

Figure 17 — diagram OperationalLimitsNotes

(Operation)-ActivePowerLimit

Inhgritance path: ->OperationalLimit->ldentifiedObject

Tatrle 178 shows all attributes of ActivePowerLimit.

IEC

Table 178 — Attributes of OperationalLimits::ActivePowerLimit

Attribute name

mult.

Attribute type

Description

value (Operation)

1.1

ActivePower

Value of active power limit.

description 0..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) 0..1 |[String see |ldentifiedObject
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Table 179 shows all association ends of OperationalLimit with other classes.

Table 179 — Association ends of OperationalLimits::OperationalLimit with other classes

mult. mult. Class type name Description
OperationalLimitSet 1..1 |OperationalLimitSet
Inherited Association Based On:
OperationalLimits::
OperationalLimit.OperationalLimitValue[0..*]
OperationalLimits::
OperationalLimitSet.OperationalLimitSet[1]
OpgrationalLimitType 1..1 |OperationalLimitType

Inherited Association Based On:
OperationalLimits::
OperationalLimit.OperationalLimit[0~.*]
OperationalLimits::
OperationalLimitType.OperationalLimitType|

]

6.8(3

Apparent power limit.

Inhgeritance path: ->OperationalLimit->ldentifiedObject

Table 180 shows all attributes of ApparentPowerLimit:

(Operation) ApparentPowerLimit

Table 180 — Attributes of OperationalLimits::ApparentPowerLimit

Attribute name mult. Attribute type Description
valye (Operation) 1..1 |ApparentPower The apparent power liit.
desEription 0..1 (|String see ldentifiedObject
enefgyldentCodeEic (Entsoe) 01t [String see IdentifiedObject
mR|D 0..1 |String see ldentifiedObject
nanje 1..1 |String see IdentifiedObject
shoftName (Entsoe) 0..1 |[String see IdentifiedObject

Table 181.shows all association ends of OperationalLimit with other classes.

Taple181 — Association ends of OperationalLimits::OperationalLimit with other cIaSﬂes

mult. mult.

Class type name

Description

OperationalLimitSet 1.1

OperationalLimitSet

Inherited Association Based On:
OperationalLimits::
OperationalLimit.OperationalLimitValue[0..*]
OperationalLimits::
OperationalLimitSet.OperationalLimitSet[1]

OperationalLimitType 1.1

OperationalLimitType

Inherited Association Based On:
OperationalLimits::
OperationalLimit.OperationalLimit[0..*]

OperationalLimits::

OperationalLimitType.OperationalLimitType[0..1]
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6.8.4 CurrentLimit

Operational limit on current.
Inheritance path: ->OperationalLimit->ldentifiedObject
Table 182 shows all attributes of CurrentLimit.

Table 182 — Attributes of OperationalLimits::CurrentLimit

Attribute name mult. Attribute type Descriptiol\

valye 1..1 |CurrentFlow Limit on curremt
flow.
desEription 0..1 |[String see

—

ldentifiedObjeg

enefrgyldentCodeEic (Entsoe) 0..1 |[String see
IdentifiedObje¢

—

mR|D 0..1 |[String see
IdentifiedObje¢

—

nanje 1..1 |[String see
IdentifiedObje¢

—

shoftName (Entsoe) 0..1 |[String see
IdentifiedObje¢

—

Talle 183 shows all association ends of OperationalLimit with other classes.

Taple 183 — Association ends of OperationalLimits::OperationalLimit with other clasges

mult. mult. Class>type name Description

OpgrationalLimitSet 1..1 |OperationalLimitSet Inherited Association Based On:
OperationalLimits::
OperationalLimit.OperationalLimitValue[0..*]
OperationalLimits::
OperationalLimitSet.OperationalLimitSet[1]

OpgrationalLimitType 1..1 |OperationalLimitType Inherited Association Based On:
OperationalLimits::
OperationalLimit.OperationalLimit[0..*]
OperationalLimits::
OperationalLimitType.OperationalLimitType[(..1]

6.8l5~" Qperationall imit(Ahstract)

A value associated with a specific kind of limit.
The sub class value attribute shall be positive.

The sub class value attribute is inversely proportional to
OperationalLimitType.acceptableDuration (acceptableDuration for short). A pair of value x
and acceptableDuration_x are related to each other as follows: if value_1 > value 2 >
value_3 >... then acceptableDuration_1 < acceptableDuration_2 < acceptableDuration_3 < ...

A value_x with direction="high" shall be greater than a value_y with direction="low".

Inheritance path: ->ldentifiedObject
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Table 184 shows all attributes of OperationalLimit.

Table 184 — Attributes of OperationalLimits::OperationalLimit

Attribute name mult. Attribute type Description
description 0..1 String see IdentifiedObject
energyldentCodeEic (Entsoe) 0..1 String see IdentifiedObject
mRID 0..1 String see ldentifiedObject
nanye +— Strimg seetdentifredObiect
shoftName (Entsoe) 0..1 String see |ldentifiedObject

Talle 185 shows all association ends of OperationalLimit with other classes.

Ta

ble 185 — Association ends of OperationalLimits::OperationalLimit, with other clasges

mult. mult.

Class type name

Description

Op¢d

rationalLimitSet [1..1]

OperationalLimitSet

Values of equipment limits.

Association Based On:

OperationalLimits::
OperationalLimit.OpefationalLimitValue[0..*]
OperationalLimifs.:
OperationalkimitSet.OperationalLimitSet[1]

Op¢d

rationalLimitType [1..1]

OperationalLimitType

The limit,type associated with this limit.
Association Based On:
OperationalLimits::
OperationalLimit.OperationalLimit[0..*]
OperationalLimits::
OperationalLimitType.OperationalLimitType[0..1]

6.8

A set of limits associated with-equipment. Sets of limits might apply to a specific temperatd
eason for example. A setof limits may contain different severities of limit levels that wo
ly to the same equipment. The set may contain limits of different types such as appar
ver and current limits~or high and low voltage limits that are logically applied together as a

Or §
ap(
poV
set

Either an asseciation to Equipment or an association to Terminal must be supplied, but

bot

Inh

6

h.

OperationalLimitSet

eritance path: ->ldentifiedObject

re,
uld
ent

not

Table 186 shows all attributes of OperationalLimitSet.
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Table 186 — Attributes of OperationalLimits::OperationalLimitSet

Attribute name mult. Attribute type Description
description 0..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) 0..1 String see ldentifiedObject

Table 187 shows all association ends of OperationalLimitSet with other classes.

Table 187 — Association ends of OperationalLimits::OperationalLimitSet
with other classes

mult. mult. Class type name Description

Eqyipment [0..1] |Equipment The equipment to which the limit set applies.
Association Based On:

OperationalLimits::
OperationalLimitSet.OperationalLimitSet[0..*] -----
Core:: Equipment.Equipment[0..1]

Terminal [0..1] |ACDCTerminal
Association Baséd On:

OperationalLimifs::
OperationallimitSet.OperationalLimitSet[0..*] -----
Core:: AGDCTerminal.Terminal[0..1]

6.8|7 OperationalLimitType

The operational meaning of a category’of limits.
If QperationalLimitType.acceptableDuration is missing means infinite duration
Linits are only exchanged\for non-equivalent (non-aggregated) elements in the model.

For further details onthe use case and definitions see ENTSO-E Operation Handbook (Policy
3): |https://www.entsoe.eu/publications/system-operations-reports/operation-handbook/ .

EN[TSO-E branches may have up to "N" OperationalLimits in an OperationalLimitSet
asdociated with branch terminals. The term "operational" is a CIM definition and it is not fthe
same as ENTSO-E definitions. Any limits for operational, planning or other purposes can|be
exgdhanged using this object. ENTSO-E voltage Ilimits must be specified as |an
OpbrationalLimitSe otod with the tarminal o . rant | g
containing one "HighVoltage" VoltageLimit and VoltageLimit. Since the
terminal assignment is always explicitly exchanged as OperationalLimitSet.Terminal and
given that the exchange of a Terminal.sequenceNumber is not necessary. The
OperationalLimitType.direction is absolute value
(OperationalLimitDirectionKind.absoluteValue) for all OperatonalLimitType objects except the
high (OperationalLimitDirectionKind.high) and low (OperationalLimitDirectionKind.low) voltage
limits. To further explain the above statements, the following should be noted: At least one of
the limit types must be provided (this is the minimum requirement). The PATL limits must be
specified for all Transformers and at both ends of the ACLineSegment. All types of limits are
exchanged (at the same time) if required by the specific exchange process, which could
change depending on the business use for the exchanged files. Parties involved in the
exchange shall define what limit types will be included in the exchange.



https://iecnorm.com/api/?name=1c1bb552fb174c61b6d96590ec0b089d

IEC TS 61970-600-2:2017 © IEC 2017

— 141 -

Inheritance path: ->ldentifiedObject

Table 188 shows all attributes of OperationalLimitType.

Table 188 — Attributes of OperationalLimits::OperationalLimitType

Attribute name

mult.

Attribute type

Description

acceptableDuration

0..1

Seconds

The nominal acceptable duration of
the limit. Limits are commonly
expressed in terms of the a time limit

tor which the limit is normally
acceptable. The actual acceptabl¢
duration of a specific limit may
depend on other local factors suc
as temperature or wind'speed.

=]

limifType (Entsoe)

LimitTypeKind

Types of limits defined in the
ENTSO-E Operational Handbook
Policy 3.

direlction 0..1 |OperationalLimitDirectionKind The direction’ of the limit.
desEription 0..1 |[String see_ldentifiedObject
enefrgyldentCodeEic (Entsoe) 0..1 |[String see TdentifiedObject
mR|D 0..1 |String see IdentifiedObject
nanje 1..1 |[String see ldentifiedObject
shoftName (Entsoe) 0..1 |[String see ldentifiedObject

6.8(8 VoltageLimit

Operational limit applied to voltage.

Inhgritance path: ->OperationalLimit->IdentifiedObject

Table 189 shows all attributes-of- VoltageLimit.

Table 189 — Attributes of OperationalLimits::VoltageLimit

Attribute name mult.| Attribute type Description

valle 1..1 |Voltage Limit on voltage. High or low limit nature of the limit
depends upon the properties of the operational limit
type.

desgription 0..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) 0..1 |String see IdentifiedObject

Table 190 shows all association ends of OperationalLimit with other classes.
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Table 190 — Association ends of OperationalLimits::OperationalLimit with other classes

mult.

mult. Class type name

Description

OperationalLimitSet

1..1 |OperationalLimitSet

Inherited Association Based On:
OperationalLimits::
OperationalLimit.OperationalLimitValue[0..*]
OperationalLimits::
OperationalLimitSet.OperationalLimitSet[1]

OperationalLimitType

1..1 |OperationalLimitType

Inherited Association Based On:
OperationalLimits::

OperationalLimit.OperationalLimit[0..*]

OperationalLimits::
OperationalLimitType.OperationalLimitI'ype[

]

6.8|9 Enumerations

6.8{9.1 LimitTypeKind

The enumeration defines the kinds of the limit types.
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Literal

Description

Code

patl

The Permanent Admissible Transmission Loading (PATL) is the loading in Amps, MVA or MW
that can be accepted by a network branch for an unlimited duration without any risk for the
material.

The duration attribute is not used and shall be excluded for the PATL limit type. Hence only
one limit value exists for the PATL type.

patlt

Permanent Admissible Transmission Loading Threshold (PATLT) is a value in engineering
units defined for PATL and calculated using percentage less than 100 of the PATL type
intended to alert operators of an arising condition. The percentage should be given in the
name of the OperationalLimitSet. The aceptableDuration is another way to express the
severity of the limit.

tatl

Temporarily Admissible Transmission Loading (TATL) which is the loading in Amps, MVA or
MW that can be accepted by a branch for a certain limited duration.
The TATL can be defined in different ways:

as a fixed percentage of the PATL for a given time (for example, 115% of the PATL that‘can
be accepted during 15 minutes),

pairs of TATL type and Duration calculated for each line taking into account itsparticular
configuration and conditions of functioning (for example, it can define a TATk,acceptable
during 20 minutes and another one acceptable during 10 minutes).

Such a definition of TATL can depend on the initial operating conditions.6f the network
element (sag situation of a line). The duration attribute can be used define several TATL limit
types. Hence multiple TATL limit values may exist having different-durations.

tc

Tripping Current (TC) is the ultimate intensity without any delay. It is defined as the threshold
the line will trip without any possible remedial actions.

The tripping of the network element is ordered by protectiens against short circuits or by
overload protections, but in any case, the activation delay of these protections is not
compatible with the reaction delay of an operator (fessthan one minute).

The duration is always zero and the duration attribute may be left out. Hence only one limit
value exists for the TC type.

tct

Tripping Current Threshold (TCT) is a valuelin engineering units defined for TC and
calculated using percentage less than 100,of the TC type intended to alert operators of an
arising condition. The percentage should be given in the name of the OperationalLimitSet.
The aceptableDuration is another way. to express the severity of the limit.

high

Voltage

Referring to the rating of the equipments, a voltage too high can lead to accelerated ageing
or the destruction of the equipnent.
This limit type may or may-not have duration.

low

oltage

A too low voltage candisturb the normal operation of some protections and transformer
equipped with on-load)tap changers, electronic power devices or can affect the behaviour of
the auxiliaries of(generation units.

This limit type may or may not have duration.

6.8

9.2 OperationalLimitDirectionKind

The directionattribute describes the side of a limit that is a violation.

Literal

Description

Cpde

High means that a monitored value above the limit value is a violation. If applied to a

high

terminal flow, the positive direction is into the terminal.

low

Low means a monitored value below the limit is a violation. If applied to a terminal flow,
the positive direction is into the terminal.

absoluteValue

An absoluteValue limit means that a monitored absolute value above the limit value is a
violation.



https://iecnorm.com/api/?name=1c1bb552fb174c61b6d96590ec0b089d

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

6.9 Wires
6.9.1 General
An extension to the Core and Topology package that models information on the electrical

characteristics of Transmission and Distribution networks. This package is used by network
applications such as State Estimation, Load Flow and Optimal Power Flow.

Figure 18 shows the diagram.

class ShuntCompensator /

RegulatingCondEg
ShuntCompensator

+ aVRDelay: Seconds [0..1]

+ grounded: Boclean [0..1]

+ maximumSections: Integer

+ nomU: Voltage

+ normalSections: Integer

+ switchOnCount: Integer [0..1]

+ switchOnDate: DateTime [0..1]

+ woltageSensitivity: VoltagePerReactivePower [0..1]

LinearShuntCompensator MonlinearShuntCompensator

+ bPerSection: Susceptance
+ gPerSection: Conductance

#ShortCircuits
+ bOPerSection: Susceptance 1
+ glPerSection: Conductance +NonlinearShuntCompensator

w

+MonlinearShuntCompensatorPoints 1.

NonlinearShuntCompensatorPoint

+  b: Susceptance
+ g: Conductance
+ sectionNumber: Integer

«ShortCircuits
+ b0: Susceptance
+ g0: Conductance

EC

Figure 18 — diagram ShuntCompensator

Figure 19 shows the diagram.
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Fig

Fig

Wires -

ure 20 shows the diagram.

ure 21 shows the diagram.

Figure 19 — diagram Wires

class WiresNotes
s

Eigure 20 — diagram WiresNotes

EC

EC
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class TapChanger )

+ wvoltageStepincremeqtsPerCent
xMax: Reactarice

xMin: Reacfancg

| PhaseéTapChangerSymmetrical

PhaseTapChangerAsymmetrical

windingLonnectionAngle: AngleDegrees

=+ stepPhaseShiftincrement: AngleDegrees
xMax: Reactance

xMin: Reactance

FowerSystemResource
RegulatingControl ACDCTerminal|
+Terminal _
+ mede: RegulatingControlModeKind <R i Core:-Terminal
TapChangerControl N i ingControl
0.1 11|+ phases: PhaseCode [0..1]
+TapChangerControl ~+Terminal
g
+RegulatingControl “l
FeasonDayTypeSchedule +TransformerEnd
<TapChanger | 0.~ <+RegulationSchedule tOp_“B[iD':') L. 0.
T
PowerSystemResource 0. IdentifiedObjéct
TapChanger TransformerEnd
=+ highStep: Integer RatioTapChanger +RatioTapChanger =+ endNumber: Integey
+  lowStep: Integer «ShortCircuits
+ ltcFlag: Boolean + stepVoltagelncrement: PerCent 0.1 1 grounded: Bboea
+ ngut,a:step; :nteger + tculControlMode: TransformerControlMode +TransformerEnd rground™Re€istance [0..1]
+ neutralU: Voltage + hd=
~Rati - grolhdsReactance [0..1]
+ normalStep: Integer RatioTapChanger’ 0.
+TransformerEnd
A A
+TapChanger +RatioTapChangerTable
0.1
IdentifiedObject| +RatioTapChangerTable |
+TapSchedules RatioTapChangerTable | RatioTapChangerTablePoint
1 1.
0- ~+RaticTapChangerTablePoint
SeasonDayTypeSchedule
«Operations ‘
TapSchedule PhaseTapChangerTablePoint TapChangerTablePoint
+ angle: AngleDegrees = b: PerCent [0.1]
+ g:PerCent [0..1]
+PhaseTapChangerTablePoint | 1..% + r: PerCent [0..1]
+ ratio: Simple_Float [0..1]
PhaseTapChangerTabular| |+  step: Integer
+ x: PerCent [0..1]
~+PhaseTapChangerTabular 0.7
+PhaseTapChangerTable\|/1 NPNSEETapChangerTable
IdentifiedObject
PhaseTapChangerTahble | 3
PhaseTapChanger | +PhaseTapChanger
o
PhaseTapChangerNonLinear PhaseTapChangerLinear |

Figure 22 shows the diagram.

Figure 21 -

diagram TapChanger
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class Transformer

PowerSystemResource
Core::Equipment

«ShortCircuits
EarthFaultCompensator

+ r:Resistance [0..1]

«enumerations
PetersenCoilModeKind

«ShortCircuits
PetersenCoil

fixed
manual
automaticPositioning

mode: PetersenCoilModeKind
nominalU: Voltage

offsetCurrent: CurrentFlow [0..1]
positionCurrent: CurrentFlow [0..1]
xGroundMax: Reactance

«ShortCircuits
Groundinglmpedance

+ x: Reactance

+ + + o+ o+

+Conducti

+ xGroundNominal: Reactance

PowerTransformer

+Terminals | g_»
«ShortCircuits

beforeShCircuitHighestOperatingCurrent: CurrentFlow [0..1]
beforeShCircuitHighestOperatingVoltage: Voltage [0..1]
beforeShortCircuitAnglePf: AngleDegrees [0..1]
highSideMinOperatingU: Voltage [0..1]

ACDCTerminal|

Core::Terminal

+BaseVoltage
+ phases: PhaseCode [0..1]

L B

+ xground: Reactance [0..1]

g0: Conductance

0.1 isPartOfGeneratorUnit: Boolean
operationalValuesConsidered: Boclean [0..1]
. IdentifiedObject
+Terminal
1.1 Core::BaseVoltage 1.1
| + nominalVoltage: Voltage +PowerTransformer
1 ~+PowerTransformerEnd
~+BaseVoltage /
0..%
+TransformerEnds PowerTransformerEnd «enyfferations
[~ TransformerEnd 0.~ WindingConnection
0.~ + b: Susceptance
+ ind: Winding [0..1] D
IdentifiedObject + g: Conductance [0..1] ¥
TransformerEnd # r:Resistance z
+ ratedS: ApparentPower [0..1] Yn
< endNumber: Integer + ratedU: Voltage Zn
«ShortCircuits ! + x:Reactance A
+ grounded: Boolean «ShortCircuits ‘
+ rground: Resistance [0..1] b0: Susceptance

phaseAngleClock: Intdgéx,
r0: Resistance
x0: Reactance

+ + + + +

IEC

Figure 22 — diagram Transformer

6.9|2 ACLineSegment
A Wire or combination\'of wires, with consistent electrical characteristics, building a single
eleptrical system, used to carry alternating current between points in the power system. For
symmetrical, transposed 3ph lines, it is sufficient to use attributes of the line segment, which
dedcribe impedances and admittances for the entire length of the segment. Additiongally
impgedances.‘can be computed by using length and associated per length impedances. The
BageVoltage’ at the two ends of ACLineSegments in a Line shall have the sgme
BageVoltage.nominalVoltage. However, boundary lines may have slightly differfent

BageVoltage.nominalVoltages and variation is allowed. Larger voltage difference in gengral
requirne use of an nqni\/alnnf branch

OCL constraint:An ACLineSegment must have a BaseVoltage.

Each ACLineSegment is required to have an association to a BaseVoltage. The association to
Line is not required.

The positive sequence resistance (r) and reactance (x) are the same as negative sequence.
Therefore negative sequence data is not modeled.

ENTSO-E exchanges allow 10 % difference of the BaseVoltage.nominalVoltage at the two
ends of an ACLineSegment representing a complete tie-line or connecting to a boundary
node.
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Using the “EquipmentContainer” association, an ACLineSegment can only be contained by a
Line, but the association to Line is not required.

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

Table 191 shows all attributes of ACLineSegment.

Table 191 — Attributes of Wires::ACLineSegment

Attribute name mult. | Attribute type Description

bOch (ShortCircuit) 1.1 Susceptance Zero sequence shunt (charging) susceptance,
uniformly distributed, of the entire line_section.

bch 1.1 Susceptance Positive sequence shunt (charging)'susceptance]
uniformly distributed, of the entire line section. This
value represents the full charging over the full
length of the line.

g0ch (ShortCircuit) 1.1 Conductance Zero sequence shunt (gharging) conductance,
uniformly distributed{ of the entire line section.

gch 0..1 Conductance Positive sequence shunt (charging) conductancs,
uniformly distributed, of the entire line section.

r 1.1 Resistance Positive sequence series resistance of the entirg
line section.

rO (BhortCircuit) 1.1 Resistance Zeforsequence series resistance of the entire ling
section.

shoftCircuitEndTemperature 1.1 Temperature Maximum permitted temperature at the end of S¢

(ShprtCircuit) for the calculation of minimum short-circuit currents.
Used for short circuit data exchange according t
IEC 60909

X 1.1 Reactance Positive sequence series reactance of the entire
line section.

x0 (ShortCircuit) 1.1 Reactance Zero sequence series reactance of the entire ling
section.

length 0.1 Length see Conductor

aggfegate 0..1 Boolean see Equipment

desEription 0..1 String see |ldentifiedObject

energyldentCodeEic (Entsoe) 0..1 String see IdentifiedObject

mR|D 0..1 String see IdentifiedObject

nanje 1.1 String see |ldentifiedObject

shoftName)(Entsoe) 0..1 String see |ldentifiedObject

Table 192 shows all association ends of ConductingEquipment with other classes.
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Table 192 — Association ends of Core::ConductingEquipment with other classes

mult. mult. Class type name Description

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

Core:: BaseVoltage.BaseVoltage[0..1]

Core::
ConductingEquipment.ConductingEquipment[0..*]

EquipmentContainer 0..1 |EquipmentContainer
Inherited Association Based On:
Core:: EquipmentContainer.EquipmentContainer[(..1]
Core::
Equipment.Equipments[0..*]

6.9(3 AsynchronousMachine

A rptating machine whose shaft rotates asynchronously with the electrical field. Also known as
an [induction machine with no external connection to the rotor windings, e.g squirrel-cage
induction machine.

The attribute rxLockedRotorRatio is an optional attribute\.even if short circuit data| is
exdhanged because IEC 60909 defines default values depending on motor size.

Inheritance path: ->RotatingMachine->RegulatingCondEqg->ConductingEquipmgnt-
>Equipment->PowerSystemResource->IdentifiedObject

Table 193 shows all attributes of AsynchronousMachine.
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Table 193 — Attributes of Wires::AsynchronousMachine

Attribute name mult.| Attribute type Description

converterFedDrive (ShortCircuit) 1..1 |Boolean Indicates whether the machine is a converter fed
drive. Used for short circuit data exchange
according to IEC 60909

efficiency (ShortCircuit) 1..1 |PerCent Efficiency of the asynchronous machine at
nominal operation in percent. Indicator for
converter drive motors. Used for short circuit data
exchange according to IEC 60909

ialrRatio (ShortCircuit) 1..1 [Simple_Float Ratio of locked-rotor current to the rated cugrejnt
of the motor (la/lr). Used for short circuit data
exchange according to IEC 60909

nonjinalFrequency 0..1 |Frequency Nameplate data indicates if the machine is 50 |or
60 Hz.

nonjinalSpeed 0..1 |RotationSpeed |Nameplate data. Depends on the slip and number

of pole pairs.

polgPairNumber (ShortCircuit) 1..1 [Integer Number of pole pairs ofistator. Used for short
circuit data exchange\according to IEC 60909

ratgdMechanicalPower (ShortCircuit) 1..1 |ActivePower Rated mechanicalypower (Pr in the IEC 6090910).
Used for shoft\cifcuit data exchange according to
IEC 60909

revegrsible (ShortCircuit) 1..1 |Boolean Indicates\for converter drive motors if the powr
can be.reversible. Used for short circuit data
exchange according to IEC 60909

rxLpckedRotorRatio (ShortCircuit) 0..1 |Simple_Float Locked rotor ratio (R/X). Used for short circuit
data exchange according to IEC 60909

ratgdPowerFactor 0..1 |Simple_Float see RotatingMachine

ratddS 0..1 |AppafentPower |see RotatingMachine

ratgdU 0..1 |Voltage see RotatingMachine

aggregate 0.:1) |Boolean see Equipment

desEription 0..1 |String see ldentifiedObject

enefgyldentCodeEic (Entsoe) 0..1 |String see IdentifiedObject

mR|D 0..1 |[String see ldentifiedObject

nanje 1..1 |[String see ldentifiedObject

shoftName (Entsoe) 0..1 |String see IdentifiedObject

Table 194-shows all association ends of RotatingMachine with other classes.
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Table 194 — Association ends of Wires::RotatingMachine with other classes

mult. mult. Class type name

Description

GeneratingUnit 0..1 |GeneratingUnit

Inherited Association Based On:
Production:: GeneratingUnit.GeneratingUnit[0..1]

Wires::

RotatingMachine.RotatingMachine[1..*]

Core:: BaseVoltage.BaseVoltage[0..1]

Core::

ConductingEquipment.ConductingEquipment|[0..

RegulatingControl 0..1 |RegulatingControl Inherited Association Based On:
Wires:: RegulatingCondEq.RegulatingCondEq[0..*]
Wires::
RegulatingControl.RegulatingControl[0..1]
BasgeVoltage 0..1 |BaseVoltage Inherited Association Based On:

d

—

EqyipmentContainer 0..1 |EquipmentContainer

Inherited Association Based"On:

Core::

EquipmentContainer:EquipmentContainer[0..1]

Core::

Equipment.Equipments[0..*]

Breaker

6.9’[”4
A mechanical switching device capable of making;y/ carrying, and breaking currents un

der

normal circuit conditions and also making, carrying‘for a specified time, and breaking currgnts
under specified abnormal circuit conditions e.g:those of short circuit.

Forl switching Devices, Naming Convention

and main
GepgraphicalRegion/SubGeographicalRegion/Substation/VoltageLevel

containership hierarchy

GepgraphicalRegion/SubGeographicalRegion/SubstationaVoltagelLevel/Bay

Inheritance path:
>PopwerSystemResource->ldéentifiedObject

Talple 195 shows all attributes of Breaker.

Table 195 — Attributes

of Wires::Breaker

->ProtectedSwitch->Switch->ConductingEquipment->Equipme

S:
or

nt-

Attribute name mult. Attribute type Description
normalOpen 1.1 Boolean see Switch
ratddCuarrent 0..1 CurrentFlow see Switch
retained 1.1 Boolean see Switch
aggregate 0..1 Boolean see Equipment
description 0..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) 0..1 String see |ldentifiedObject

Table 196 shows all association ends of ConductingEquipment with other classes.
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Table 196 — Association ends of Core::ConductingEquipment with other classes

mult. mult. Class type name Description

BaseVoltage 0..1 |BaseVoltage
Inherited Association Based On:
Core:: BaseVoltage.BaseVoltage[0..1]

Core::

ConductingEquipment.ConductingEquipment[0..*]

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

Core::
EquipmentContainer.EquipmentContainer[0..1}
Core::

Equipment.Equipments[0..*]

6.915 BusbarSection

A donductor, or group of conductors, with negligible impedance, that'sérve to connect ot
corfducting equipment within a single substation. Voltage measurements are typic

her
ally

obtpined from VoltageTransformers that are connected to busbar sections. A bus bar secfion

mal have many physical terminals but for analysis is modelled with exactly one log
terminal.

BugBarSection could be associated to only 1 Terminal

The attribute ipMax is an optional attribute even™if short circuit data is exchanged, as
almays entered by the user (e.g. the example-test model described in 6.2 of IEC TR 609
4:2D00 does not include these values.

cal

not
09-

Naming Convention and main containership hierarchy is:

GepgraphicalRegion/SubGeographicalRegion/Substation/VoltageLevel

Inhgritance path: ->Connectort>ConductingEquipment->Equipment->PowerSystemResource-

>|dentifiedObject

Table 197 shows all attributes of BusbarSection.

Table 197 — Attributes of Wires::BusbarSection
Attribute name mult.| Attribute type Description

ipMpx (ShottCircuit) 0..1 |CurrentFlow Maximum allowable peak short-circuit current of buspar
(Ipmax in the IEC 60909-0).
Mechanical limit of the busbar in the substation itself.
Ysed-for-short-eireuit-data—exchange-accerding-te
IEC 60909

aggregate 0..1 |Boolean see Equipment

description 0..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) 0..1 |String see ldentifiedObject

Table 198 shows all association ends of ConductingEquipment with other classes.
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Table 198 — Association ends of Core::ConductingEquipment with other classes

mult. mult.

Class type name

Description

Bas

eVoltage 0..1

BaseVoltage

Inherited Association Based On:

Core:: BaseVoltage.BaseVoltage[0..1]

Core::
ConductingEquipment.ConductingEquipment|[O0..

]

Equ

ipmentContainer 0..1

EquipmentContainer

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

Core::
Equipment.Equipments[0..*]

6.9

Combination of conducting material with consistent electrical characteristics, building a sin
Ctrical system, used to carry current between points in the power system.

ele

>|d

InhEritance

6 Conductor(Abstract)

path:
ntifiedObject

->ConductingEquipment->Equipment->PowerSystemResour

Talple 199 shows all attributes of Conductor.

Table 199 — Attributes of Wires::Conductor

gle

Attribute name mult.| Attribute type Description

length 0..1 |[Length Segment length for calculating line section capabilifies
aggfegate 0..1 |Boolean see Equipment

desEription 0..1 |[String see ldentifiedObject

enefgyldentCodeEic (Entsoe) 0..1 (|String see IdentifiedObject

mR|D 0yt |String see IdentifiedObject

nanje 1..1 |String see ldentifiedObject

shoftName (Entsoe) 0..1 |String see IdentifiedObject

Table 200 shows all association ends of ConductingEquipment with other classes.

Table-200 — Association ends of Core::ConductingEquipment with other classes

mult. mult.

Class type name

Description

Bas

eVoltage 0..1

BaseVoltage

Inherited Association Based On:

Core:: BaseVoltage.BaseVoltage[0..1]

Core::
ConductingEquipment.ConductingEquipment[0..*]

EquipmentContainer 0..1

EquipmentContainer

Inherited Association Based On:

Core::
Equipment.Equipments[0..*]

Core:: EquipmentContainer.EquipmentContainer[0..1]
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6.9.7 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 201 shows all attributes of Connector.

Table 201 — Attributes of Wires::Connector

Attribute name mult. Attribute type Description
aggregate 0..1 Boolean see Equipment
desgription 0..1 String seenldentifiedObject
enefrgyldentCodeEic (Entsoe) 0..1 String see ldentifiedObject
mR|D 0..1 String see ldentifiedObject
nanje 1.1 String see IdentifiedObject
shoftName (Entsoe) 0..1 String see ldentifiedObject

Talle 202 shows all association ends of ConductingEquipment with other classes.

Table 202 — Association ends of Core::ConductingEquipment with other classes

mult. mult. Class type name Description

BageVoltage 0..1 |BaseVoltage Inherited Association Based On:
Core:: BaseVoltage.BaseVoltage[0..1]

Core::
ConductingEquipment.ConductingEquipment[0..*]

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

Equipment.Equipments[0..*]

6.9/8 Disconnector

A mapnually operated or motor operated mechanical switching device used for changing fthe
corlnections in a circuit, or for isolating a circuit or equipment from a source of power. I[ is
required to open or close circuits when negligible current is broken or made.

For switching Devices, Naming Convention and main containership hierarchy is:
GeographicalRegion/SubGeographicalRegion/Substation/VoltageLevel or
GeographicalRegion/SubGeographicalRegion/SubstationaVoltagelLevel/Bay

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

Table 203 shows all attributes of Disconnector.
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Table 203 — Attributes of Wires::Disconnector

Attribute name mult. Attribute type Description
normalOpen 1.1 Boolean see Switch
ratedCurrent 0..1 CurrentFlow see Switch
retained 1.1 Boolean see Switch
aggregate 0..1 Boolean see Equipment
description 0..1 String see ldentifiedObject
enefgyldentCodeEic (Entsoe) 0..1 String see IdentifiedObject
mR|D 0..1 String see |ldentifiedObject
nanje 1.1 String see ldentifiedObject
shoftName (Entsoe) 0..1 String see ldentifiedObject

Table 204 shows all association ends of ConductingEquipment with other classes.

Table 204 — Association ends of Core::ConductingEquipment with other classes

mult. mult. Class type name Description

BaseVoltage 0..1 |BaseVoltage Inhérjted Association Based On:
Core:: BaseVoltage.BaseVoltage[0..1]
Core::
ConductingEquipment.ConductingEquipment[(..*]

EqyipmentContainer 0..1 |EquipmentContainer. Inherited Association Based On:
Core::
EquipmentContainer.EquipmentContainer[0..1]
Core::
Equipment.Equipments[0..*]

6.9/9 (ShortCircuit) EarthFaultCompensator(Abstract)

A donducting equipment. used to represent a connection to ground which is typically useq to
compensate earth faults. An earth fault compensator device modeled with a single terminal
implies a second\términal solidly connected to ground. If two terminals are modeled, [the
grojund is not assumed and normal connection rules apply.

The¢ Grouhdinglmpedance and PetersenCoil connect the same way as other devices uding
f

coil is connected should be specified with phases attribute equal to ABCN and the
PetersenCoil's Terminal should be specified with phase N. This allows the ACLineSegment to
connect with phases ABC (the default) and the PetersenCoil to connect to the same
TransformerTerminal but only on the N phase. All EarthFaultCompensators
(Groundinglmpedance and PetersenCoil) are expected to have only one Terminal and be
solidly connected to ground on the other unmodeled terminal. All PetersenCoil terminals are
expected to have only phase N. Basically a normal modeling of non-neutral network is done
and then added to the Petersen coil model which includes: 1) Adding the phasing of ABCN to
the transformer secondary terminal so there is a place to connect neutral 2) Adding the
PetersenCoil object with its associated Terminal which is phase N, since only one Terminal is
modeled the PetersenCoil is assumed solidly grounded 3) Associating the PetersenCoil's
single Terminal to the ConnectivityNode at transformer secondary.
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eritance path: ->ConductingEquipment->Equipment->PowerSystemResource-
entifiedObject

Table 205 shows all attributes of EarthFaultCompensator.

Table 205 — Attributes of Wires::EarthFaultCompensator

Attribute name mult. Attribute type Description

r (ShortCircuit) 0..1 Resistance Nominal resistance of device.
aggfegate 0..1 Boolean see Equipment

desgription 0..1 String see |IdentifiedObject
enefrgyldentCodeEic (Entsoe) 0..1 String see ldentifiedObject

mR|D 0..1 String see ldentifiedObject

nanje 1.1 String see ldentifiedObjeet
shoftName (Entsoe) 0..1 String see ldentifiedObject

Table 206 shows all association ends of ConductingEquipment with other classes.

Table 206 — Association ends of Core::ConductingEquipment with other classes

mult. mult. Class type name Description

BageVoltage 0..1 |BaseVoltage loherited Association Based On:

Core:: BaseVoltage.BaseVoltage[0..1]

Core::
ConductingEquipment.ConductingEquipment[0..*]

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

Core:: EquipmentContainer.EquipmentContainer[Q..1]

Core::
Equipment.Equipments[0..*]

6.9
Ge

Att

(pfi
the

10 EnergyConsumer

heric user of energy — a point of consumption on the power system model.

ibutes (pfixed, qfixed, pfixedPct and qfixedPct) are used for load allocation. Attributes
xed and-gfixed) represent base load, while attributes (pfixedPct and gfixedPct) represent
time=varying components.

The definition of the real and reactive power injnhfinnc for an lznnrg\ll(“nnellmnr cand be

done using different sets of attributes. In the simplest case, the injections can be defined
directly using only the attributes “pfixed” and “qfixed”.

To specify conforming and nonconforming loads, the classes ConformLoad,
NonConformLoad, or their subtypes should be used.

The attributes defining the affect of voltage and frequency on the injection defined by an
associated LoadResponseCharacteristic should be supplied, if they are available, but are
not required.

Naming Convention and main containership hierarchy is:
GeographicalRegion/SubGeographicalRegion/Substation/VoltageLevel

If L

oadResponseCharacteristic is missing, this load is assumed to be constant power.
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Inheritance path: ->ConductingEquipment->Equipment->PowerSystemResource-
>|dentifiedObject

Table 207 shows all attributes of EnergyConsumer.

Table 207 — Attributes of Wires::EnergyConsumer

Attribute name mult.| Attribute type Description

pfixed (Operation) 0..1 |ActivePower Active power of the load that is a fixed quantity. Load
sign convention is used, i.e. positive sign means flow
out from a node.

pfixedPct (Operation) 0..1 |PerCent Fixed active power as per cent of load group*fixed
active power. Load sign convention is used, i"e.
positive sign means flow out from a node.

gfixpd (Operation) 0..1 |ReactivePower Reactive power of the load that is @fixed quantity
Load sign convention is used, i.e/positive sign
means flow out from a node.

gfixedPct (Operation) 0..1 |PerCent Fixed reactive power as perjcent of load group fix¢d
reactive power. Load sign‘convention is used, i.e.
positive sign means-flow out from a node.

aggfegate 0..1 |Boolean see Equipment

desEription 0..1 |String see ldentifiedObject
enefgyldentCodeEic (Entsoe) 0..1 |String see |dentifiedObject
mR|D 0..1 |String see~ldentifiedObject
nanje 1..1 |[String See ldentifiedObject
shoftName (Entsoe) 0..1 |String see IdentifiedObject

Table 208 shows all association ends of*EnergyConsumer with other classes.

Table 208 — Association ‘ends of Wires::EnergyConsumer with other classes

mult. mult. Class type name Description

LoadResponse [0.+1]|koadResponseCharacteristic The load response characteristic of this load. |f
missing, this load is assumed to be constant
power.
Association Based On:
Wires::
EnergyConsumer.EnergyConsumer[0..*] -----
LoadModel::

LoadResponseCharacteristic.LoadResponse[(..1]

BaseVoltage 0..1 |BaseVoltage Inherited Association Based On:
T Core:: BaseVoltage.BaseVoltage[0..1]

Core::
ConductingEquipment.ConductingEquipment[0..*]

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

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

Equipment.Equipments[0..*]

6.9.11 ExternalNetworklnjection

This class represents external network and it is used for IEC 60909 calculations.
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The attributes ikSecond and voltageFactor are optional attributes even if short circuit data is
exchanged. These attributes are used only if short circuit calculations are done according to
superposition method.

Inheritance path: ->RegulatingCondEqg->ConductingEquipment->Equipment-
>PowerSystemResource->IdentifiedObject

Table 209 shows all attributes of ExternalNetworklInjection.
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Table 209 — Attributes of Wires::ExternalNetworklinjection

Attribute name

mult.

Attribute type

Description

governorSCD

1.

1

ActivePowerPerFrequency

Power Frequency Bias. This is the
change in power injection divided by
the change in frequency and negated.
A positive value of the power
frequency bias provides additional
power injection upon a drop in
frequency.

ikSecond (ShortCircuit)

Boolean

Indicates whether initial symmetrical

short-circuit current and power havd
been calculated according to IEC I

~

maxInitialSymShCCurrent
(ShprtCircuit)

CurrentFlow

Maximum initial symmetrical)short-
circuit currents (Ik" max)in A (Ik" =
Sk"/(SQRT(3) Un)). Used for short
circuit data exchange\according to
IEC 60909

ActivePower

Maximum active-power of the inject|on.

ReactivePower

Not for short circuit modelling; It is
used for‘modelling of infeed for loa
flow ‘exchange. If maxQ and minQ gre
not used ReactiveCapabilityCurve dan
be used

maj}R0ToXO0Ratio (ShortCircuit)

Simple_Float

Maximum ratio of zero sequence
resistance of Network Feeder to its
zero sequence reactance (R(0)/X(0
max). Used for short circuit data
exchange according to IEC 60909

maj}R1ToX1Ratio (ShortCircuit)

Simple_Float

Maximum ratio of positive sequencg
resistance of Network Feeder to its
positive sequence reactance

(R(1)/X(1) max). Used for short circpit
data exchange according to IEC 60909

maxZ0ToZ1Ratio (ShortCircuit)

Simple_Float

Maximum ratio of zero sequence

impedance to its positive sequence
impedance (Z(0)/Z(1) max). Used fd
short circuit data exchange according
to IEC 60909

=

mi

>

nitialSymShCCurrent (ShortCircuit)

-

CurrentFlow

Minimum initial symmetrical short-
circuit currents (Ik" min) in A (Ik" =
Sk"/(SQRT(3) Un)). Used for short
circuit data exchange according to
IEC 60909

minpP

ActivePower

Minimum active power of the injectipn.

minQQ

ReactivePower

Not for short circuit modelling; It is
used for modelling of infeed for loa
flow exchange. If maxQ and minQ dre
not used ReactiveCapabilityCurve dan

be used

minROToXO0Ratio (ShortCircuit)

Simple_Float

Indicates whether initial symmetrical
short-circuit current and power have
been calculated according to IEC (Ik").
Used for short circuit data exchange
according to IEC 6090

minR1ToX1Ratio (ShortCircuit)

Simple_Float

Minimum ratio of positive sequence
resistance of Network Feeder to its
positive sequence reactance
(R(1)/X(1) min). Used for short circuit

data exchange according to IEC 60909
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Attribute name mult. Attribute type Description

minZ0ToZ1Ratio (ShortCircuit) 1.1 Simple_Float Minimum ratio of zero sequence
impedance to its positive sequence
impedance (Z(0)/Z(1) min). Used for
short circuit data exchange according
to IEC 60909

voltageFactor (ShortCircuit) 0..1 PU Voltage factor in pu, which was used to
calculate short-circuit current Ik" and
power Sk".

aggregate 0..1 Boolean see Equipment

desgription 0..1 String see IdentifiedObject

enefgyldentCodeEic (Entsoe) 0..1 String see IdentifiedObject

mR|D 0..1 String see ldentifiedObject

nanje 1.1 String see |ldentifiedObject

shoftName (Entsoe) 0..1 String see IdentifiedObject

Table 210 shows all association ends of RegulatingCondEq with other classes.

Table 210 — Association ends of Wires::Regulating€CondEq with other classes

mult. mult. Class type name Description

RedulatingControl 0..1 |RegulatingControl Inherited Association Based On:
\Wires:: RegulatingCondEq.RegulatingCondEq[0..1]
Wires::

RegulatingControl.RegulatingControl[0..1]

BageVoltage 0..1 |BaseVoltage Inherited Association Based On:

Core:: BaseVoltage.BaseVoltage[0..1]

Core::
ConductingEquipment.ConductingEquipment[0..*]

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

Equipment.Equipments[0..*]

6.9112 (ShortCircuit,Operation) Ground

A foint where the system is grounded used for connecting conducting equipment to ground.
The power system model can have any number of grounds.

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

Table 211 shows all attributes of Ground.
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Table 211 - Attributes of Wires::Ground

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

Table 212 shows all association ends of ConductingEquipment with other classes.

Table 212 — Association ends of Core::ConductingEquipment with-other classes

mult. mult. Class type name Description
BaseVoltage 0..1 [BaseVoltage
Inherited Association Based On:
Core:: BaseXoltage.BaseVoltage[0..1]
Core::
ConductingEquipment.ConductingEquipment[0. ']
EqyipmentContainer 0..1 |EquipmentContainer

lnherited Association Based On:

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

Equipment.Equipments[0..*]

6.9113 (ShortCircuit,Operation).GroundDisconnector

A manually operated or motor operated mechanical switching device used for isolating a
cirquit or equipment from ground.

>IdentifiedObject

Tabple 213 shows all attributes of GroundDisconnector.

InhEritance path: ~S=>Switch->ConductingEquipment->Equipment->PowerSystemResour
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Table 213 — Attributes of Wires::GroundDisconnector

Attribute name mult. Attribute type Description
normalOpen 1.1 Boolean see Switch
ratedCurrent 0..1 CurrentFlow see Switch
retained 1.1 Boolean see Switch
aggregate 0..1 Boolean see Equipment
description 0..1 String see ldentifiedObject
enefgyldentCodeEic (Entsoe) 0..1 String see IdentifiedObject
mR|D 0..1 String see |ldentifiedObject
nanje 1.1 String see ldentifiedObject
shoftName (Entsoe) 0..1 String see ldentifiedObject

Table 214 shows all association ends of ConductingEquipment with other classes.

Table 214 — Association ends of Core::ConductingEquipment with other classes

mult. mult. Class type name Description
BaseVoltage 0..1 |BaseVoltage Inherited Association Based On:
Cére:: BaseVoltage.BaseVoltage[0..1]
Core::
ConductingEquipment.ConductingEquipment[0. |*]
EqyipmentContainer 0..1 |EquipmentContainer Inherited Association Based On:
Core::
EquipmentContainer.EquipmentContainer[0..1]
Core::
Equipment.Equipments[0..*]
6.9/14 (ShortCircuit) Groundinglmpedance
A fixed impedance device used for grounding.
Inhgritance path: ->EarthFaultCompensator->ConductingEquipment->Equipment-
>PowerSystemResource->IdentifiedObject

Table 2165-shows all attributes of Groundinglmpedance.
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Table 215 — Attributes of Wires::Groundinglmpedance

Attribute name mult. Attribute type Description

X (ShortCircuit) 1.1 Reactance Reactance of device.

r 0..1 Resistance see EarthFaultCompensator
aggregate 0..1 Boolean see Equipment

description 0..1 String see |ldentifiedObject
energyldentCodeEic (Entsoe) 0..1 String see ldentifiedObject

mR|D 0..1 String see |ldentifiedObject

nanje 1.1 String see |ldentifiedObject
shoftName (Entsoe) 0..1 String see ldentifiedObject

Table 216 shows all association ends of ConductingEquipment with othericlasses.

Table 216 — Association ends of Core::ConductingEquipment with other classes

mult. mult. Class type name Description
BaseVoltage 0..1 |BaseVoltage
Inherited Association Based On:
Core:t BaseVoltage.BaseVoltage[0..1]
Core::
ConductingEquipment.ConductingEquipment[0. |*]
EqyipmentContainer 0..1 |EquipmentContainer

Inherited Association Based On:

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

Equipment.Equipments[0..*]

6.9115 Junction

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

Inhgeritance path: *=>Connector->ConductingEquipment->Equipment->PowerSystemResour

>|dentifiedObject

Table 217-shows all attributes of Junction.

Tahle 217 — Attributes of Wires::Junction

Attribute name mult. Attribute type Description
aggregate 0..1 Boolean see Equipment
description 0..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) 0..1 String see IdentifiedObject
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Table 218 shows all association ends of ConductingEquipment with other classes.

Table 218 — Association ends of Core::ConductingEquipment with other classes

IEC TS 61970-600-2:2017 © IEC 2017

mult. mult. Class type name

Description

BaseVoltage 0..1 |BaseVoltage

Inherited Association Based On:

Core:: BaseVoltage.BaseVoltage[0..1]

Core::
ConductingEquipment.ConductingEquipment[0..*]

EqyipmentContainer 0..1 |EquipmentContainer

Inherited Association Based On:
Core:: EquipmentContainer.EquipmentContainer[(
Core::

Equipment.Equipments[0..*]

]

6.916 Line

Co

Us¢ of the Line class is not required. If used, it can anly’ be used as a container

ACLineSegments and SeriesCompensators.

A Line is not required to be associated with a SubGeographicalRegion.

Inhgeritance path: ->EquipmentContainer->ConnectivityNodeContainer-

>PopwerSystemResource->IdentifiedObject

Talle 219 shows all attributes of Line.

htains equipment beyond a substation belonging to a power transmission line.

Table 219 — Attributes of Wires::Line

for

Attribute name mult. Attribute type Description
desEription 0..1 String see ldentifiedObject
enefgyldentCodeEic (Entsoe) 0..1 String see ldentifiedObject
mR|D 0..1 String see |IdentifiedObject
nanje 1.1 String see ldentifiedObject
shoftName (Entsoe) 0..1 String see IdentifiedObject

Table 220—~showsatrassociatiomends of timewith othrer classes:
Table 220 — Association ends of Wires::Line with other classes
mult mult. Class type name Description
Region [0..1] |SubGeographicalRegion The sub-geographical region of the line.

Association Based On:

Core::
SubGeographicalRegion.Region[0..1]
Wires:: Line.Lines[0..*]
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6.9.17 LinearShuntCompensator

A linear shunt compensator has banks or sections with equal admittance values.

Inheritance path: ->ShuntCompensator->RegulatingCondEqg->ConductingEquipment-
>Equipment->PowerSystemResource->IdentifiedObject

Table 221 shows all attributes of LinearShuntCompensator.

Table 221 — Attributes of Wires::LinearShuntCompensator

Attribute name mult. Attribute type Description

bORerSection (ShortCircuit) 1..1 |Susceptance Zero sequence shunt (charging)
susceptance per section

bPgrSection 1..1 |Susceptance Positive sequence shunt (charging)
susceptance per section

gO0FerSection (ShortCircuit) 1..1 |Conductance Zero sequence, shunt (charging)
conductance,per section

gPdrSection 1..1 |Conductance Positivezsequence shunt (charging)
conddctance per section

aVRDelay 0..1 |Seconds see ShuntCompensator
groyinded 0..1 |Boolean see ShuntCompensator
maximumSections 1..1 |Integer see ShuntCompensator
nomU 1..1 |Voltage see ShuntCompensator
normalSections 1..1 |Integer see ShuntCompensator
swifchOnCount 0..1 |Integer see ShuntCompensator
swifchOnDate 0..1 |DateTime see ShuntCompensator
volthgeSensitivity 0..1 |VoltagePerReactivePower see ShuntCompensator
aggfegate 0..1%|Boolean see Equipment
desEription 0:,1 |String see ldentifiedObject
enefgyldentCodeEic (Entsoe) 0..1 |String see IdentifiedObject
mR|D 0..1 |String see IdentifiedObject
nanje 1..1 |[String see |ldentifiedObject
shoftName (Entsoe) 0..1 |String see |ldentifiedObject

Tatlrle 222 shows all association ends of RegulatingCondEq with other classes.
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Table 222 — Association ends of Wires::RegulatingCondEq with other classes

mult. mult. Class type name Description

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

Wires::
RegulatingControl.RegulatingControl[0..1]

Wires:: RegulatingCondEq.RegulatingCondEq[0..%]

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

Core:: BaseVoltage.BaseVoltage[0..1]

Core::

ConductingEquipment.ConductingEquipment[0..

F
—

EqyipmentContainer 0..1 |EquipmentContainer
Inherited Association Based On;
Core::

Core::
Equipment.Equipments[0..*]

EquipmentContainer.EquipmentContainer[0..1]

6.9’[: 8 LoadBreakSwitch

A
normal operating conditions.

For switching Devices, Naming Convention and fmain containership hierarchy is:
GepgraphicalRegion/SubGeographicalRegion/Substation/VoltageLevel or
GepgraphicalRegion/SubGeographicalRegion/SubstationaVoltagelLevel/Bay

Inhgritance path: ->ProtectedSwitch->Switch->ConductingEquipment->Equipme

>PowerSystemResource->IdentifiedObject
Table 223 shows all attributes of-LoadBreakSwitch.

Table 223 — Attributes of Wires::LoadBreakSwitch

echanical switching device capable of making, carfying, and breaking currents un

der

nt-

Attribute name mult. Attribute type Description
normalOpen 1.1 Boolean see Switch
ratgdCurrent 0..1 CurrentFlow see Switch
retdined 1.1 Boolean see Switch
aggfegate 0..1 Boolean see Equipment
description 0..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) 0..1 String see ldentifiedObject

Table 224 shows all association ends of ConductingEquipment with other classes.
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Table 224 — Association ends of Core::ConductingEquipment with other classes

mult. mult. Class type name Description

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

Core:: BaseVoltage.BaseVoltage[0..1]

Core::
ConductingEquipment.ConductingEquipment[0..*]

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

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

Equipment.Equipments[0..*]

6.9119 (ShortCircuit) MutualCoupling

Thik class represents the zero sequence line mutual coupling.

OCL constraint: First terminal of a mutual coupling must have a sequence number set

OC|L constraint: Second terminal that of a mutual coupling must have a sequence numper
set

OCLL constraint: The starting terminal for the calculation of distances along the fjirst

branch of the mutual coupling. Normally MutualCoupling would only|be
used for terminals of AC line ssegments. The terminals of a mufual
coupling should point to different'segments

OCL constraint: The starting terminal for the ‘ealculation of distances along the sec¢nd
branch of the mutual coupling. This should point to an ACLineSegment

Inhgritance path: ->ldentifiedObject

Table 225 shows all attributes of MutualCoupling.
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Table 225 — Attributes of Wires::MutualCoupling

Attribute name mult.| Attribute type Description
bOch (ShortCircuit) 1..1 |Susceptance Zero sequence mutual coupling shunt (charging)
susceptance, uniformly distributed, of the entire line
section.
distance11 (ShortCircuit) 1..1 |Length Distance to the start of the coupled region from the first

line's terminal having sequence number equal to 1.

distance12 (ShortCircuit) 1..1 |Length Distance to the end of the coupled region from the first
line's terminal with sequence number equal to 1.

distence21 (ShortCircuit) 1..1 |Length Distance to the start of coupled region from the secqnd
line's terminal with sequence number equal to~1.

distence22 (ShortCircuit) 1..1 |Length Distance to the end of coupled region from ‘thé secophd
line's terminal with sequence number equal'to 1.

gOch (ShortCircuit) 1..1 |Conductance Zero sequence mutual coupling shunt.(charging)
conductance, uniformly distributed, of the entire line
section.

rO (BhortCircuit) 1..1 |Resistance Zero sequence branch-to-branch mutual impedance

coupling, resistance.

x0 (ShortCircuit) 1..1 |Reactance Zero sequence brafnch=to-branch mutual impedance
coupling, reactance.

desEription 0..1 |String see |ldentifiedObject
enefgyldentCodeEic (Entsoe) 0..1 |String see ldentifiedObject
mR|D 0..1 |String seeldentifiedObject
nanje 1..1 |[String see ldentifiedObject
shoftName (Entsoe) 0..1 |String see IdentifiedObject

Table 226 shows all association ends.6f MutualCoupling with other classes.

Table 226 — Association ends of Wires::MutualCoupling with other classes

mult. mult.| Class Description
type
name
First_Terminal (ShortCircuit) [1..1]|Terminal [The starting terminal for the calculation of distances along

the first branch of the mutual coupling. Normally
MutualCoupling would only be used for terminals of AC line
segments. The first and second terminals of a mutual
coupling should point to different AC line segments.
Association Based On:

Wires::

MutualCoupling.HasFirstMutualCoupling[0..*] -----

Care Terminal Fier_Tprminnl[ﬂ

Second_Terminal (ShortCircuit) [1..1]|Terminal [The starting terminal for the calculation of distances along
the second branch of the mutual coupling.

Association Based On:

Wires::

MutualCoupling.HasSecondMutualCoupling[0..*] -----
Core:: Terminal.Second_Terminal[1]

6.9.20 NonlinearShuntCompensator

A non linear shunt compensator has bank or section admittance values that differs.

Inheritance path: ->ShuntCompensator->RegulatingCondEqg->ConductingEquipment-
>Equipment->PowerSystemResource->ldentifiedObject
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Table 227 shows all attributes of NonlinearShuntCompensator.

Table 227 — Attributes of Wires::NonlinearShuntCompensator

Attribute name mult. Attribute type Description
aVRDelay 0..1 |Seconds see ShuntCompensator
grounded 0..1 |Boolean see ShuntCompensator
maximumSections 1..1 |Integer see ShuntCompensator
nonytd t+—t—vottage see-ShumtCompensato
normalSections 1..1 |Integer see ShuntCompensato
swifchOnCount 0..1 |Integer see ShuntCompensato
swifchOnDate 0..1 |DateTime see Shunt€ompensato
volthgeSensitivity 0..1 |VoltagePerReactivePower see ShuntCompensato
aggregate 0..1 |Boolean see Equipment
desgription 0..1 |String see IdentifiedObject
enefgyldentCodeEic (Entsoe) 0..1 |String see IdentifiedObject
mR|D 0..1 |String see ldentifiedObject
nanje 1..1 |String see IdentifiedObject
shoftName (Entsoe) 0..1 |String see IdentifiedObject

Table 228 shows all association ends of RegulatingCondEq with other classes.

Table 228 — Association ends of Wires::RegulatingCondEq with other classes

mult. mult.

Classi\type name

Description

Red

ulatingControl 0..1

Regulating€ontrol

Wires::

Inherited Association Based On:
Wires:: RegulatingCondEq.RegulatingCondEq[0}.*]

RegulatingControl.RegulatingControl[0..1]

BaseVoltage 0..1

BaseVoltage

Core::

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

ConductingEquipment.ConductingEquipment[0. |*

—

Eqy

ipmentContainer 0..1

EquipmentContainer

Inherited Association Based On:

Core::

Core::

EquipmentContainer.EquipmentContainer[0..1]

Equipment.Equipments[0..*]

6.9

.21

NonlinearShuntCompensatorPoint

A non linear shunt compensator bank or section admittance value.

Table 229 shows all attributes of NonlinearShuntCompensatorPoint.
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Table 229 — Attributes of Wires::NonlinearShuntCompensatorPoint

Attribute name mult.| Attribute type Description
b 1..1 |Susceptance Positive sequence shunt (charging) susceptance per section
b0 (ShortCircuit) 1..1 |Susceptance Zero sequence shunt (charging) susceptance per section
g 1..1 |Conductance Positive sequence shunt (charging) conductance per section
g0 (ShortCircuit) 1..1 |Conductance Zero sequence shunt (charging) conductance per section
sectionNumber 1..1 [Integer The number of the section.

Table 230 shows all association ends of NonlinearShuntCompensatorPoint with other)class

Table 230 — Association ends of Wires::NonlinearShuntCompensatorPoint

with other classes

mult.

mult.

Class type name

Description

NorjlinearShuntCompe
nsafor

[1..1]

nsator

NonlinearShuntCompe

Wires::

nsatorPoints[1.<"]
Wires::

or[1]

Non-linear shunt compensator owning this point.
Association Based On:

NonlinearShuntCempensatorPoint.NonlinearShuntCof

NonlinearShuntCompensator.NonlinearShuntCompen

Npe

bat

6.9/22 (ShortCircuit) PetersenCoil

A thinable impedance device normally used*to offset line charging during single line faults

an pngrounded section of network.

Inhgeritance path: ->EarthFaultCompensator->ConductingEquipment->Equipment-

>PopwerSystemResource->IdentifledObject

Talple 231 shows all attributes of PetersenCoil.
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Table 231 — Attributes of Wires::PetersenCoil

Attribute name mult. Attribute type Description
mode (ShortCircuit) 1..1 |PetersenCoilModeKind The mode of operation of the Petersen coil.
nominalU (ShortCircuit) 1..1 [Voltage The nominal voltage for which the coil is
designed.
offsetCurrent (ShortCircuit) 0..1 |CurrentFlow The offset current that the Petersen coil

controller is operating from the resonant
point. This is normally a fixed amount for
which the controller is configured and could
be positive or negative. Typically O to,6
Amperes depending on voltage and
resonance conditions.

pos|tionCurrent (ShortCircuit) 0..1 |CurrentFlow The control current used to gontrol the
Petersen coil also known as th€ position
current. Typically in therange of 20-

200mA.
xGrpundMax (ShortCircuit) 1..1 |Reactance The maximum reactance.
xGrpundMin (ShortCircuit) 1..1 |Reactance The minimum redctance.
xGrpundNominal (ShortCircuit) 1..1 |Reactance The nominal reactance. This is the

operating point (normally over
compensation) that is defined based on|the
resonance point in the healthy network
condition. The impedance is calculated
based on nominal voltage divided by
position current.

r 0..1 |Resistance see EarthFaultCompensator
aggregate 0..1 |Boolean see Equipment

desgription 0..1 |String see IdentifiedObject
enefrgyldentCodeEic (Entsoe) 0..1 |String see |ldentifiedObject

mR|D 0..1 |Stridg see |ldentifiedObject

nanje 1..1(String see IdentifiedObject
shoftName (Entsoe) 0v1 |String see |ldentifiedObject

Table 232 shows all dssociation ends of ConductingEquipment with other classes.

Table 232 “\Association ends of Core::ConductingEquipment with other classes

mult. mult. Class type name Description

BageVoltage 0..1 |BaseVoltage
Inherited Association Based On:

Core:: BaseVoltage.BaseVoltage[0..1]

Core::
ConductingEquipment.ConductingEquipment[0..*]

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

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

Equipment.Equipments[0..*]
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6.9.23 PhaseTapChanger(Abstract)

A transformer phase shifting tap model that controls the phase angle difference across the
power transformer and potentially the active power flow through the power transformer. This
phase tap model may also impact the voltage magnitude.

Inheritance path: ->TapChanger->PowerSystemResource->ldentifiedObject

Table 233 shows all attributes of PhaseTapChanger.

Table 233 — Attributes of Wires::PhaseTapChanger

Attribute name mult. Attribute type Description
highStep 1.1 Integer see TapChanger
lowptep 1.1 Integer see TapChanger
ltcFlag 1.1 Boolean see _TapChanger
neufralStep 1.1 Integer see TapChanger
neufralU 1.1 \/oltage see TapChanger
normalStep 1.1 Integer, see TapChanger
desEription 0..1 String see ldentifiedObject
energyldentCodeEic (Entsoe) 0..1 String see |ldentifiedObject
mR|D 0.4 String see IdentifiedObject
nanje 11 String see ldentifiedObject
shoftName (Entsoe) 0..1 String see IdentifiedObject

Table 234 shows all association ends ©f PhaseTapChanger with other classes.

Table 234 — Association ends of Wires::PhaseTapChanger with other classes

mult. mult. Class type name Description
TrapsformerEnd [1.[TransformerEnd Phase tap changer associated with this transformer
end.
Association Based On:
Wires::

TransformerEnd.TransformerEnd[1] -----
Wires:: PhaseTapChanger.PhaseTapChanger[0..1]

TaplChanger€ontrol 0..1 |TapChangerControl
Inherited Association Based On:

Wires:: TapChanger.TapChanger[0..*]
Wires::

TapChangerControl. TapChangerControl[0..1]

6.9.24 PhaseTapChangerAsymmetrical

Describes the tap model for an asymmetrical phase shifting transformer in which the
difference voltage vector adds to the primary side voltage. The angle between the primary
side voltage and the difference voltage is named the winding connection angle. The phase
shift depends on both the difference voltage magnitude and the winding connection angle.

Inheritance path: ->PhaseTapChangerNonLinear->PhaseTapChanger->TapChanger-
>PowerSystemResource->IdentifiedObject
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Table 235 shows all attributes of PhaseTapChangerAsymmetrical.

Table 235 — Attributes of Wires::PhaseTapChangerAsymmetrical

Attribute name mult. | Attribute type Description

windingConnectionAngle 1.1 AngleDegrees ([The phase angle between the in-phase winding and
the out-of -phase winding used for creating phase
shift. The out-of-phase winding produces what is
known as the difference voltage. Setting this angle to
90 degrees is not the same as a symmemtrical
transformer.

volthgeSteplncrement 1.1 PerCent see PhaseTapChangerNonLinear

xMgx 1.1 Reactance see PhaseTapChangerNonLinear

xMin 1.1 Reactance see PhaseTapChangerNonLinear

highStep 1.1 Integer see TapChanger

lowptep 1.1 Integer see TapChanger

ltcFlag 1.1 Boolean see TapChanger

neufralStep 1.1 Integer see TapChanger

neufralU 1.1 Voltage see TapChanger

normalStep 1.1 Integer see TapChanger

desEription 0..1 String see ldenfifiedObject

enefgyldentCodeEic (Entsoe) 0..1 String se€ ldentifiedObject

mR|D 0..1 String see IdentifiedObject

nanje 1.1 String see |ldentifiedObject

shoftName (Entsoe) 0..1 String see IdentifiedObject

Table 236 shows all association ends of PhaseTapChanger with other classes.

Table 236 — Association ends of Wires::PhaseTapChanger with other classes

mult. mult. Class type name Description
TrapsformerEnd 1..1 [TransformerEnd Inherited Association Based On:
Wires:: TransformerEnd.TransformerEnd[1]
Wires::
PhaseTapChanger.PhaseTapChanger[0..1]
TaplChangerControl 0..1 |TapChangerControl Inherited Association Based On:

Wires:: TapChanger.TapChanger[0..*]

VVires:.
TapChangerControl.TapChangerControl[0..1]

6.9.25 PhaseTapChangerLinear

Describes a tap changer with a linear relation between the tap step and the phase angle
difference across the transformer. This is a mathematical model that is an approximation of a
real phase tap changer. The phase angle is computed as stepPhaseShitfincrement times the
tap position. The secondary side voltage magnitude is the same as at the primary side.

Inheritance path: ->PhaseTapChanger->TapChanger->PowerSystemResource-

>|d

entifiedObject
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Table 237 shows all attributes of PhaseTapChangerLinear.

Table 237 — Attributes of Wires::PhaseTapChangerLinear

Attribute name mult.| Attribute type Description

stepPhaseShiftincrement 1..1 |AngleDegrees Phase shift per step position. A positive value
indicates a positive phase shift from the winding
where the tap is located to the other winding (for a
two-winding transformer).

The actual phase shift increment might be more
accurately computed from the symmetrical or
asymmetrical models or a tap step table lookup jif
those are available.

xMgx 1..1 |Reactance The reactance depend on the tap position @ccordinpg to
a "u" shaped curve. The maximum reactance (xMa
appear at the low and high tap positions.

~—

xMin 1..1 |Reactance The reactance depend on the tap(position accordinpg to
a "u" shaped curve. The minimuny reactance (xMin
appear at the mid tap position.

highStep 1..1 |Integer see TapChanger
lowBtep 1..1 [Integer see TapChanger
ltcFlag 1..1 |Boolean see TapChanger
neufralStep 1..1 |Integer see TapChanger
neufralU 1..1 |Voltage see TapChanger
normalStep 1..1 [Integer seezTapChanger
desgription 0..1 |String see IdentifiedObject
enefrgyldentCodeEic (Entsoe) 0..1 |[String see ldentifiedObject
mR|D 0..1 |String see IdentifiedObject
nanje 1..1 |String see IdentifiedObject
shoftName (Entsoe) 0..1 (String see ldentifiedObject

Table 238 shows all association ends of PhaseTapChanger with other classes.

Table 238 — Association ends of Wires::PhaseTapChanger with other classes

mult. mult. Class type name Description

TrapsformerEnd 1..1 |TransformerEnd
Inherited Association Based On:

Wires:: TransformerEnd.TransformerEnd[1]
Wires::
PhaseTapChanger.PhaseTapChanger[0..1]

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

Wires:: TapChanger.TapChanger[0..*]
Wires::
TapChangerControl.TapChangerControl[0..1]

6.9.26 PhaseTapChangerNonLinear(Abstract)

The non-linear phase tap changer describes the non-linear behavior of a phase tap changer.
This is a base class for the symmetrical and asymmetrical phase tap changer models. The
details of these models can be found in IEC 61970-301.
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->PhaseTapChanger->TapChanger->PowerSystemResource-

Table 239 shows all attributes of PhaseTapChangerNonLinear.

Table 239 — Attributes of Wires::PhaseTapChangerNonLinear

Attribute name mult.| Attribute type Description

voltageSteplncrement 1..1 |PerCent The voltage step increment on the out of phase winding
specified in percent of nominal voltage of the
transformer end.

xMgx 1..1 |Reactance The reactance depend on the tap position according|to
a "u" shaped curve. The maximum reactance |(xMax)
appear at the low and high tap positions.

xMin 1..1 |Reactance The reactance depend on the tap positien according|to
a "u" shaped curve. The minimum reactance (xMin)
appear at the mid tap position.

highStep 1..1 |Integer see TapChanger

lowptep 1..1 |Integer see TapChanger

ltcFlag 1..1 |Boolean see TapChanger

neufralStep 1..1 |Integer see TapChanger

neufralU 1..1 |Voltage see TapChanger

normalStep 1..1 |Integer see FapChanger

desEription 0..1 |String se€ ldentifiedObject

enefgyldentCodeEic (Entsoe) 0..1 |String see IdentifiedObject

mR|D 0..1 |String see IdentifiedObject

nanje 1..1 |[String see ldentifiedObject

shoftName (Entsoe) 0..1 |String see IdentifiedObject

Table 240 shows all association ends of PhaseTapChanger with other classes.

Table 240 — Association ends of Wires::PhaseTapChanger with other classes

mult. mult.

Class type name

Description

TrapsformerEnd 1.1

TransformerEnd

Inherited Association Based On:

Wires:: TransformerEnd.TransformerEnd[1]
Wires::
PhaseTapChanger.PhaseTapChanger[0..1]

TapChangerControl 0..1

TapChangerControl

Inherited Association Based On:

Wires:: TapChanger.TapChanger[0..*]
Wires::
TapChangerControl.TapChangerControl[0..1]

6.9.27 PhaseTapChangerSymmetrical

Describes a symmetrical phase shifting transformer tap model in which the secondary side
voltage magnitude is the same as at the primary side. The difference voltage magnitude is the
base in an equal-sided triangle where the sides corresponds to the primary and secondary
voltages. The phase angle difference corresponds to the top angle and can be expressed as
twice the arctangent of half the total difference voltage.
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Inheritance path: ->PhaseTapChangerNonLinear->PhaseTapChanger->TapChanger-

>PowerSystemResource->IdentifiedObject

Table 241 shows all attributes of PhaseTapChangerSymmetrical.

Table 241 — Attributes of Wires::PhaseTapChangerSymmetrical

Attribute name mult. | Attribute type Description
voltageSteplncrement 1..1 |PerCent see PhaseTapChangerNonLinear
xMgx 1..1 |Reactance see PhaseTapChangerNonLinear
xMin 1..1 |Reactance see PhaseTapChangerNonlinear
highStep 1..1 |Integer see TapChanger
lowptep 1..1 |Integer see TapChanger
ltcFlag 1..1 |Boolean see TapChanger.
neufralStep 1..1 |Integer see TapChanger
neufralU 1..1 |Voltage see TapChanger
normalStep 1..1  |Integer see FapChanger
desEription 0..1 |[String see |ldentifiedObject
enefgyldentCodeEic (Entsoe) 0..1 |[String see IdentifiedObject
mR|D 0..1 [String see IdentifiedObject
nanje 1..1  |String see |ldentifiedObject
shoftName (Entsoe) 0..1. NString see |ldentifiedObject

Table 242 shows all association ends ofitPhaseTapChanger with other classes.

Table 242 — Association ends of Wires::PhaseTapChanger with other classes

mult. mult,

Class type name

Description

TrapsformerEnd 1.1

TransformerEnd

Inherited Association Based On:

Wires:: TransformerEnd.TransformerEnd[1]
Wires::
PhaseTapChanger.PhaseTapChanger[0..1]

TaplChangerConitral 0..1

TapChangerControl

Inherited Association Based On:

Wires:: TapChanger.TapChanger[0..*]
Wires::
TapChangerControl.TapChangerControl[0..1]

6.9.28 PhaseTapChangerTable

Describes a tabular curve for how the phase angle difference and impedance varies with the

tap step.

Inheritance path: ->ldentifiedObject

Table 243 shows all attributes of PhaseTapChangerTable.
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Table 243 — Attributes of Wires::PhaseTapChangerTable

Attribute name mult. Attribute type Description
description 0..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) 0..1 String see ldentifiedObject

6.9/29 PhaseTapChangerTablePoint

Describes each tap step in the phase tap changer tabular curve.

Inhgeritance path: ->TapChangerTablePoint

Table 244 shows all attributes of PhaseTapChangerTablePoint.

Table 244 — Attributes of Wires::PhaseTapChangerTablePoint

Attribute name mult. Attribute type Description
angle 1.1 AngleDegrees The.angle difference in degrees.
b 0..1 PerCent see TapChangerTablePoint
g 0..1 PerCent see TapChangerTablePoint
r 0..1 PerCent see TapChangerTablePoint
rati 0..1 Simple_Float see TapChangerTablePoint
stef 1.1 Integer. see TapChangerTablePoint
X 0..1 PerCent see TapChangerTablePoint

Table 245 shows all association ends of PhaseTapChangerTablePoint with other classes.

Taple 245 — Associjation ends of Wires::PhaseTapChangerTablePoint with other clasges

mult.

mult.

Class type name

Description

PhaseTapChangerTable

[1..1] |PhaseTapChangerTable

The table of this point.

Association Based On:

Wires::
PhaseTapChangerTablePoint.PhaseTapChangerTabl
nt[1..*] -----

P oi

Wires::
PhaseTapChangerTable.PhaseTapChangerTable[1]

6.9.30 PhaseTapChangerTabular

Inheritance path: ->PhaseTapChanger->TapChanger->PowerSystemResource-

>|dentifiedObject

Table 246 shows all attributes of PhaseTapChangerTabular.
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Table 246 — Attributes of Wires::PhaseTapChangerTabular

Attribute name mult. Attribute type Description
highStep 1.1 Integer see TapChanger
lowStep 1.1 Integer see TapChanger
ltcFlag 1.1 Boolean see TapChanger
neutralStep 1.1 Integer see TapChanger
neutralU 1.1 Voltage see TapChanger
normalStep 1.1 Integer see TapChanger
desgription 0..1 String see |ldentifiedObject
enefrgyldentCodeEic (Entsoe) 0..1 String see ldentifiedObject
mR|D 0..1 String see ldentifiedObject
nanje 1.1 String see ldentifiedObject
shoftName (Entsoe) 0..1 String sSee ldentifiedObject

Table 247 shows all association ends of PhaseTapChangerTabular with other classes.

Tlable 247 — Association ends of Wires::PhaseTapChangerTabular with other classeps

mult. mult. Class type name Description

PhgseTapChangerTable [[0..1]|PhaseTapChangerTable |The phase tap changer table for this phase tap change
Association Based On:

Wires::
PhaseTapChangerTable.PhaseTapChangerTable[0..1]

=

Wires::
PhaseTapChangerTabular.PhaseTapChangerTabular[p..*]

TrapsformerEnd 1..1 |TransformerEnd Inherited Association Based On:

Wires:: TransformerEnd.TransformerEnd[1]
Wires::
PhaseTapChanger.PhaseTapChanger[0..1]

TaplChangerControl Q..!\ |TapChangerControl Inherited Association Based On:

Wires:: TapChanger.TapChanger[0..*]
Wires::

TapChangerControl. TapChangerControl[0..1]

6.9/31 \_PowerTransformer

An eTectrical device consisting of two or more coupled windings, with or without a magnetic
core, for introducing mutual coupling between electric circuits. Transformers can be used to
control voltage and phase shift (active power flow). A power transformer may be composed of
separate transformer tanks that need not be identical.

A power transformer can be modeled with or without tanks and is intended for use in both
balanced and unbalanced representations. A power transformer typically has two terminals,
but may have one (grounding), three or more terminals. The inherited association
ConductingEquipment.BaseVoltage should not be used. The association from TransformerEnd
to BaseVoltage should be used instead.

A PowerTransformer is contained in one Substation but it can connect a Terminal to another
Substation.
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Association between PowerTransformer and BaseVoltage is not exchanged.

PowerTransformer now inherits from ConductingEquipment instead of Equipment. The
terminals that were formerly attached to TransformerWinding are now attached to
PowerTransformer. The Terminal.sequenceNumber distinquishes the terminals much as
previously done by TransformerWinding.windingType:WindingType. A PowerTransformer may
be balanced or unbalanced and may optionally model unbalanced tank level detail. The
Terminal to PowerTransformerEnd association in addition to the Terminal to
ConductingEquipment (to PowerTransformer instances) association is used. There is one
terminal per PoweTransformerEnd, i.e. for a 2-winding transformer in total two terminals.
E agh—terminat—wottd—have—an—assectation—to—the—sameowe aRsfermer—Rstance—ana—
ociation to the individual PowerTransformerEnd instances. TransformerEnd.endNUm
attribute is used to define high and lower sides of the PowerTransformer.

A HowerTransformer could be associated to 2 or 3 Terminals.

A RowerTransformer can be either two winding or three winding. — A two winding transformer
hag two PowerTransformerEnds - A three winding transformer has thfee
PoyerTransformerEnds.

Naming Convention and main containership hierarchy is:
GepgraphicalRegion/SubGeographicalRegion/Substation

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

Talple 248 shows all attributes of PowerTransformer.
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Table 248 — Attributes of Wires::PowerTransformer

Attribute name mult.| Attribute type Description
beforeShCircuitHighestOperatingCurrent 0..1 |CurrentFlow The highest operating current (Ib in the
(ShortCircuit) IEC 60909-0) before short circuit (depends

on network configuration and relevant
reliability philosophy). It is used for
calculation of the impedance correction
factor KT defined in IEC 60909-0.

beforeShCircuitHighestOperatingVoltage 0..1 |Voltage The highest operating voltage (Ub in the
(ShortCircuit) IEC 60909-0) before short circuit. It is used
for calculation of the impedance correctipn

factor KT defined in IEC 60909-0:206\ This
is worst case voltage on the low sjde
winding (3.7.1). Used to define operating
conditions.

befpreShortCircuitAnglePf (ShortCircuit) 0..1 |AngleDegrees The angle of power factorbefore short
circuit (phib in the IEC60909-0). It is us¢d
for calculation of the impedance correctipn
factor KT defined.in [EC 60909-0. This ig
the worst case,pewer factor. Used to defjne
operating conditions.

highSideMinOperatingU (ShortCircuit) 0..1 |Voltage The minimUm operating voltage (uQmin in
the IEC 60909-0) at the high voltage sid¢
(Q_side)) of the unit transformer of the pojwer
station unit. A value well established fro
long-term operating experience of the
system. It is used for calculation of the
impedance correction factor KG defined
IEC 60909-0.

=]

=}

[

isPartOfGeneratorUnit (ShortCircuit) 1..1 |Boolean Indicates whether the machine is part of
power station unit. Used for short circuit
data exchange according to IEC 60909.

opefationalValuesConsidered (ShortCircuit) |[0..1 *{Boolean It is used to define if the data (other
attributes related to short circuit data
exchange) defines long term operational
conditions or not. Used for short circuit g
exchange according to IEC 60909.

ta

[]

aggregate 0..1 |Boolean see Equipment

desgription 0..1 |String see IdentifiedObject
enefrgyldentCodeEic (Entspe) 0..1 |[String see ldentifiedObject
mR|D 0..1 |[String see ldentifiedObject
nanje 1..1 |String see |IdentifiedObject
shoftName (Entsoe) 0..1 |[String see ldentifiedObject

Talhle.249 shows all association ends of ConductingEquipment with other classes.
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Table 249 — Association ends of Core::ConductingEquipment with other classes

mult. mult.|Class type name Description

Bas

eVoltage 0..1 [BaseVoltage
Inherited Association Based On:
Core:: BaseVoltage.BaseVoltage[0..1]

Core::

ConductingEquipment.ConductingEquipment[0..*]

EquipmentContainer 0..1 |[EquipmentContainer

Inherited Association Based On:

Core::
EquipmentContainer.EquipmentContainer[0.\1
Core::

Equipment.Equipments[0..*]

6.9132 PowerTransformerEnd

A H

as

owerTransformerEnd is associated with each Terminal of a PowerTransformer.

The¢ impedance values r, r0, x, and x0 of a PowerTransformerEnd represents a star equivalent
follows
for a two Terminal PowerTransformer the high voltage” PowerTransformerEnd has mon

1)

2)

3)

Inh

Tabple 250 shows all;attributes of PowerTransformerEnd.

zero values on r, r0, x, and x0 while the low voltage PowerTransformerEnd has z
values forr, r0, x, and x0.

for a three Terminal PowerTransformer the three PowerTransformerEnds represents a g
equivalent with each leg in the star represented by r, r0, x, and x0 values.

for a PowerTransformer with more than three Terminals the PowerTransformerf

the transformer into multiple PowerTransformers.
— Each PowerTransformerEnd.must be contained by a PowerTransformer. Becaus

parent, a PowerTransformerEnd can not have an association to
EquipmentContainer.(Substation, VoltageLevel, etc.).

eritance path: ->TransformerEnd->IdentifiedObject

ero

tar

Fnd

impedance values cannot be used. Instead use the TransformerMeshimpedance or gplit

e a

PowerTransformerEnd (orcany other object) can not be contained by more than ¢ne

an
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Table 250 — Attributes of Wires::PowerTransformerEnd

Attribute name mult. Attribute type Description

b 1..1 |Susceptance Magnetizing branch susceptance (B mag). The
value can be positive or negative.

connectionKind 0..1 |WindingConnection Kind of connection.

b0 (ShortCircuit) 1..1 |Susceptance Zero sequence magnetizing branch
susceptance.

phaseAngleClock (ShortCircuit) 1..1 [Integer Terminal voltage phase angle displacement

Where 360 degrees are represented with_cipck
hours. The valid values are 0 to 11. For
example, for the secondary side endref a
transformer with vector group code of<*Dyn{1',
specify the connection kind as wye With
neutral and specify the phase-angle of the
clock as 11. The clock value~of’the
transformer end number speeified as 1, is
assumed to be zero. Note the transformer ¢nd
number is not assumed*to be the same as the
terminal sequence ‘number.

ratddS 0..1 |ApparentPower Normal apparent.power rating.
The attribute-Shall be a positive value. For p
two-windingstransformer the values for the
high and low voltage sides shall be identicd

g 0..1 |Conductance Magnetizing branch conductance.

1]

ratgdU 1..1 |Voltage Rated voltage: phase-phase for three-phas
windings, and either phase-phase or phase}f
neutral for single-phase windings.

A high voltage side, as given by
TransformerEnd.endNumber, shall have a
ratedU that is greater or equal than ratedU [for
the lower voltage sides.

g0 (ShortCircuit) 1..1 |Conductance Zero sequence magnetizing branch
conductance (star-model).

r 1..1-|Resistance Resistance (star-model) of the transformer
end.

The attribute shall be equal or greater than
zero for non-equivalent transformers.

=

rO (BhortCircuit) 1..1 |Resistance Zero sequence series resistance (star-modp
of the transformer end.

X 1..1 |Reactance Positive sequence series reactance (star-
model) of the transformer end.

x0 (ShortCircuit) 1..1 |Reactance Zero sequence series reactance of the
transformer end.
rgrqund (ShortCircuit) 0..1 |Resistance see TransformerEnd
endNumber 1..1 [Integer |see TransformerEnd
grounded (ShortCircuit) 1..1 |Boolean |see TransformerEnd
xground (ShortCircuit) 0..1 |Reactance |see TransformerEnd
description 0..1 |String |see IdentifiedObject
energyldentCodeEic (Entsoe) 0..1 |[String |see IdentifiedObject
mRID 0..1 |[String |see IdentifiedObject
name 1..1 |String |see IdentifiedObject
shortName (Entsoe) 0..1 |[String |see IdentifiedObject

Table 251 shows all association ends of PowerTransformerEnd with other classes.
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Table 251 — Association ends of Wires::PowerTransformerEnd with other classes
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mult.

mult.| Class type name

Description

PowerTransformer [1..1] |PowerTransformer

The ends of this power transformer.
Association Based On:

Wires::

PowerTransformer.PowerTransformer[0..1] -----
Wires:: PowerTransformerEnd.PowerTransformerEnd[0..*]

Terminal

1..1 [Terminal

Inherited Association Based On:

Wires:: TransformerEnd.TransformerEnd[0..*]

Core::

Terminal. Terminal[0..1]

BasgeVoltage

1..1 |BaseVoltage

Inherited Association Based On:

Wires:: TransformerEnd.TransformerEnds[0.+*]

Core::

BaseVoltage.BaseVoltage[0..1]

6.9

A H

Inh
>1d

eritance

33 ProtectedSwitch(Abstract)

path: ->Switch->ConductingEquipment-2Equipment->PowerSystemResour
lentifiedObject

Table 252 shows all attributes of ProtectedSwitch:

Table 252 — Attributes of Wires::

rotectedSwitch is a switching device that can be operated, by ProtectionEquipment.

ProtectedSwitch

Attribute name mult. Attribute type Description
normalOpen 1.1 Boolean see Switch
ratgdCurrent 0..1 CurrentFlow see Switch
retgined 1.1 Boolean see Switch
aggregate 0..1 Boolean see Equipment
desEription 0..1 String see ldentifiedObject
enefgyldentCodeEic(Entsoe) 0..1 String see IdentifiedObject
mR|D 0..1 String see ldentifiedObject
nanje 1.1 String see ldentifiedObject
shoftName (Entsoe) 0..1 String see IdentifiedObject

Table 253 shows all association ends of ConductingEquipment with other classes.
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Table 253 — Association ends of Core::ConductingEquipment with other classes

mult.

mult.

Class type name

Description

BaseVoltage

0..1

BaseVoltage

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

Core::
ConductingEquipment.ConductingEquipment[0..

"]

EquipmentContainer

0..1

EquipmentContainer

Inherited Association Based On:

Core::
EquipmentContainer.EquipmentContainer[0..1}
Core::

Equipment.Equipments[0..*]

6.9

At
ph3

Inh

Talle 254 shows all attributes of RatioTapChanger.

required.

changing capabilities.

34 RatioTapChanger

ap changer that changes the voltage ratio impacting the voltage “magnitude but not
se angle across the transformer

The attribute TapChanger.ltcflag specifies whether or not, a TapChanger has load
If the ItcFlag is true, the atiribute "stepVoltagelncrement”

eritance path: ->TapChanger->PowerSystemResource->ldentifiedObject

Table 254 - Attributes-.of Wires::RatioTapChanger

the

tap
is

Attribute name mult. Attribute type Description

tculControlMode 1..1_ [FransformerControlMode Specifies the regulation control mode
(voltage or reactive) of the
RatioTapChanger.

stepVoltagelncrement 1..1 |PerCent Tap step increment, in per cent of nomjnal
voltage, per step position.

highStep 1..1 [Integer see TapChanger

lowptep 1..1 |Integer see TapChanger

ltcFjag 1..1 |Boolean see TapChanger

neufralStep 1..1 [Integer see TapChanger

neufraly 1..1 |Voltage see TapChanger

normatStep +—t+—integet see—TapChanget

description 0..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) 0..1 |String see IdentifiedObject

Table 255 shows all association ends of RatioTapChanger with other classes.
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Table 255 — Association ends of Wires
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::RatioTapChanger with other classes

mult.

mult.

Class type name

Description

RatioTapChangerTable [0..1]|RatioTapChangerTable

The ratio tap changer of this tap ratio table.
Association Based On:

Wires::

RatioTapChanger.RatioTapChanger[0..*] -----
Wires::
RatioTapChangerTable.RatioTapChangerTable[0..1]

TransformerEnd

[1..1]{TransformerEnd

Ratio tap changer associated with this transformer
end.

Association Based On:

Wires::

TransformerEnd.TransformerEnd[1] -----
Wires:: RatioTapChanger.RatioTapChanger[0..1

TaplChangerControl

0..1 |TapChangerControl

Inherited Association Based On:

Wires:: TapChanger.TapChanger{0..*]
Wires::
TapChangerControl.Tap€hangerControl[0..1]

6.9/35 RatioTapChangerTable

Desgcribes a curve for how the voltage magnitude and impedance varies with the tap step.

Inhgritance path: ->ldentifiedObject

Table 256 shows all attributes of RatioTapChangerTable.

Table 256 — Attributes of Wires::RatioTapChangerTable

Attribute name mult. Attribute type Description
desgription 0..1 String see IdentifiedObject
enefrgyldentCodeEic (Entsoe) 0..1 String see |ldentifiedObject
mR|D 0..1 String see ldentifiedObject
nanje 1.1 String see IdentifiedObject
shoftName (Entsoe) 0..1 String see ldentifiedObject

6.9/36 RatioTapChangerTablePoint

Describes each tap step in the ratio tap changer tabular curve.

Inheritance path: ->TapChangerTablePoint

Table 257 shows all attributes of RatioTapChangerTablePoint.
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Table 257 — Attributes of Wires::RatioTapChangerTablePoint

Attribute name mult. Attribute type Description
b 0..1 PerCent see TapChangerTablePoint
g 0..1 PerCent see TapChangerTablePoint
r 0..1 PerCent see TapChangerTablePoint
ratio 0..1 Simple_Float see TapChangerTablePoint
step 1.1 Integer see TapChangerTablePoint
X 0..1 PerCent see TapChangerTablePoint

Table 258 shows all association ends of RatioTapChangerTablePoint with other.classes.

Tdble 258 — Association ends of Wires::RatioTapChangerTablePoint with other classps

mult. mult.| Class type name Description

RatfoTapChangerTable|[1..1]|RatioTapChangerTable|Points of this table.
Association Based On:
Wires::
RatioTapChangerTableRoint.RatioTapChangerTablePoint[|l..*]

Wires:: RatioTapChangerTable.RatioTapChangerTable[1]

6.9/37 ReactiveCapabilityCurve

Reactive power rating envelope versus the synchronous machine's active power, in both fthe
generating and motoring modes. For each active power value there is a corresponding high
and low reactive power limit value. Typically there will be a separate curve for each coolant
corldition, such as hydrogen pressute’ The Y1 axis values represent reactive minimum &nd
the| Y2 axis values represent reactive:maximum.

¢ |ReactiveCapabilityCurves “are not required if the reactive power Ilimits of [the
SynchronousMachine do\not vary with real power output.

e |By convention, the, ¥1 axis values represent reactive minimum and the Y2 axis valpes
represent reactivesmaximum.

e |Because the X yalue will always be specified in MW and the y values will always|be
specified in MVAr, the xMultiplier, y1Multiplier, and y2Multiplier attributes do not need to
be supplied.

Inhgeritaneespath: ->Curve->ldentifiedObject

Tahler259 shows all attributes of ReactiveCapabilityCurve



https://iecnorm.com/api/?name=1c1bb552fb174c61b6d96590ec0b089d

IEC TS 61970-600-2:2017 © IEC 2017

~ 187 -

Table 259 — Attributes of Wires::ReactiveCapabilityCurve

Attribute name mult. Attribute type Description
curveStyle 1.1 CurveStyle see Curve
xUnit 1.1 UnitSymbol see Curve
y1Unit 1.1 UnitSymbol see Curve
y2Unit 0..1 UnitSymbol see Curve
description 0..1 String see ldentifiedObject
enefgyldentCodeEic (Entsoe) 0..1 String see IdentifiedObject
mR|D 0..1 String see |ldentifiedObject
nanje 1.1 String see ldentifiedObject
shoftName (Entsoe) 0..1 String see ldentifiedObject

6.9/38 RegulatingCondEq(Abstract)

A type of conducting equipment that can regulate a quantity (i.e« voltage or flow) at a sped

poipt in the network.

Inhgeritance path: ->ConductingEquipment->Equipment->PowerSystemResource-

>|dentifiedObject

Table 260 shows all attributes of RegulatingCondEq.

Table 260 — Attributes of Wires::RegulatingCondEq

ific

Attribute name mult. Attribute type Description
aggregate 0..1 Boolean see Equipment
desEription 0..1 String see ldentifiedObject
enefgyldentCodeEic (Entsoe) 0..1 String see IdentifiedObject
mR|D 0..1 String see ldentifiedObject
nanje 1.1 String see IdentifiedObject
shoftName (Entsoe) 0..1 String see IdentifiedObject

Table 264-shows all association ends of RegulatingCondEq with other classes.
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Table 261 — Association ends of Wires::RegulatingCondEq with other classes

mult. mult. Class type name Description

RegulatingControl [0..1]|RegulatingControl The regulating control scheme in which this

equipment participates.

Association Based On:

Wires::
RegulatingCondEq.RegulatingCondEq[0..*] -----
Wires:: RegulatingControl.RegulatingControl[0..1]

BaseVoltage 0..1 |BaseVoltage

Inherited Association Based On:

Core:: BaseVoltage.BaseVoltage[0..1]

Core::
ConductingEquipment.ConductingEquipment[0..*]

EqyipmentContainer 0..1 |EquipmentContainer

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

Equipment.Equipments[0.:*]

6.9

39 RegulatingControl

Spécifies a set of equipment that works together to controhd power system quantity such| as

vol

age or flow. Remote bus voltage control is possible(by specifying the controlled terminal

located at some place remote from the controlling-equipment. In case multiple equipmént,

pog

sibly of different types, control same terminal there must be only one RegulatingContro| at

that terminal. The most specific subtype of RegulatingControl shall be used in case s{ich

equ
cor

(buls) into the conducting equipment.

ipment participate in the control, e.g. TapChangerControl for tap changers. For flow
trol load sign convention is used, i.e. positive sign means flow out from a TopologicalN¢de

RegulatingControl targetrange and_targetvalue are required if a RegulationSchedule is |not

provided.
Inhgritance path: ->PowerSystemResource->IdentifiedObject

Table 262 shows all attributes of RegulatingControl.

Table 262 — Attributes of Wires::RegulatingControl

Attribute name mult. Attribute type Description

mode 1..1 |RegulatingControlModeKind The regulating control mode presertly
available. This specification allows for
determining the kind of regulation
VV;t:IUUt IIUUd fUI Ulutdillilly t:lc ull;tb
from a schedule.

description 0..1 |[String see ldentifiedObject

energyldentCodeEic (Entsoe) 0..1 |String |see IdentifiedObject

mRID 0..1 |String |see IdentifiedObject

name 1..1 |[String |see IdentifiedObject

shortName (Entsoe) 0..1 |String |see IdentifiedObject

Table 263 shows all association ends of RegulatingControl with other classes.
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Table 263 — Association ends of Wires::RegulatingControl with other classes

mult. mult. Class type name Description

Terminal [1..1] [Terminal The controls regulating this terminal.

Association Based On:

Core::

Terminal.Terminal[0..1] -----

Wires:: RegulatingControl.RegulatingControl[0..*]

6.9
Ap

>B

Table 264 shows all attributes of RegulationSchedule.

Inhfritance path: ->SeasonDayTypeSchedule->RegularintervalSchedule-

re-established pattern over time for a controlled variable, e.g., busbar voltage.

By convention, "value1” represents the target voltage or real power. “value2” is
deviation. A value1 of 100 and value2 of 1 means regulating to 100KV plus{or minus 1

in either kV for voltage or MW for real power, the value1Multiplier . and value2Multip

attributes do not need to be specified.

siclntervalSchedule->ldentifiedObject

Table 264 — Attributes of Wires::RegulationSchedule

the
KV.

The range would be from 99 KV to 101 KV. Because the regulation values-will be specified

lier

Attribute name mult. | Attribute type Description
timg¢Step .1 |Seconds see RegularintervalSchedule
end[Time 1..1 |DateTime see RegularintervalSchedule
staftTime 1..1 |DateTime see BasiclntervalSchedule
valye1Unit 1..1  |UnitSymbol see BasiclntervalSchedule
valye2Unit 0..1 |UnitSymbol see BasiclntervalSchedule
desgription 0..1 |String see |IdentifiedObject
energyldentCodeEic (Entsoe) 0..1 |String see ldentifiedObject
mR|D 0..1 |String see ldentifiedObject
nanje 1..1  |String see IdentifiedObject
shoftName (Entsoe) 0..1 |String see ldentifiedObject

Tatrle 265 shows all association ends of RegulationSchedule with other classes.
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Table 265 — Association ends of Wires::RegulationSchedule with other classes

mult. mult. Class type name Description
RegulatingControl [1..1]|RegulatingControl Regulating controls that have this Schedule.
(Operation) Association Based On:
Wires::

RegulationSchedule.RegulationSchedule[0..*] -----
Wires:: RegulatingControl.RegulatingControl[1]

Season (Operation) 1..1 |Season
Inherited Association Based On:
LoadModel:: Season.Season[0..1]
LoadModel::
SeasonDayTypeSchedule.SeasonDayTypeSchedules[(..*]

DayType (Operation) 1..1 |DayType
Inherited Association Based On:
LoadModel:: DayType.DayType[0..1]
LoadModel::
SeasonDayTypeSchedule.SeasonDayTypeSchedules[(..*]

6.9/41 RotatingMachine(Abstract)

A rptating machine which may be used as a generator or mator-
RofatingMachine.ratedS is required in case of dynamig¢,data exchange.

If dne RotatingMachine is associated with one GeneratingUnit the flag Equipment.aggregpate
shquld be consistent in case it is provided at both RotatingMachine and GeneratingUnit.

Inhgritance path: ->RegulatingCondEqg->ConductingEquipment->Equipment-
>PopwerSystemResource->IdentifiedObjéct

Talle 266 shows all attributes of RotatingMachine.

Table.266 — Attributes of Wires::RotatingMachine

Attribute name mult.| Attribute type Description
ratgdPowerFactor 0..1 |Simple_Float Power factor (nameplate data). It is primarily useq
for short circuit data exchange according to
IEC 60909.
ratddS 0..1 |ApparentPower Nameplate apparent power rating for the unit.

The attribute shall have a positive value.

ratgdU 0..1 |Voltage Rated voltage (nameplate data, Ur in IEC 60909-0).
It is primarily used for short circuit data exchange
accoruing 10 TECL oUYUY.

aggregate 0..1 |Boolean see Equipment

description 0..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) 0..1 |String see |IdentifiedObject

Table 267 shows all association ends of RotatingMachine with other classes.
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Table 267 — Association ends of Wires::RotatingMachine with other classes

mult.

mult.

Class type name

Description

GeneratingUnit

[0..1]

GeneratingUnit

A synchronous machine may operate as a generator
and as such becomes a member of a generating unit.
Association Based On:

Production::

GeneratingUnit.GeneratingUnit[0..1] -----

Wires:: RotatingMachine.RotatingMachine[1..%]

RegulatingControl

0..1

RegulatingControl

Inherited Association Based On:
Wires:: RegulatingCondEq.RegulatingCondEq][0..*

Wires::
RegulatingControl.RegulatingControl[0..1]

BasgeVoltage

BaseVoltage

Inherited Association Based On:
Core:: BaseVoltage.BaseVoltage[0.. 4]

Core::
ConductingEquipment.ConductinfgEquipment[0..*]

EqyipmentContainer

0..1

EquipmentContainer

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

Core::
Equipment.Equipments[0..*]

Ea¢h SeriesCompensator is required to haveran association to a BaseVoltage.

9142 SeriesCompensator

$eries Compensator is a series capacitor or reactor or an AC transmission line without
chdrging susceptance. It is a two terminal device,

The positive sequence resistance (r) and reactance (x) are the same as negative sequence.

Therefore negative sequence data is\not modeled.

>|d

Table 268 shows all attributes of SeriesCompensator.

InhEritance path: ->ConductingEquipment->Equipment->PowerSystemResource-
ntifiedObject
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Table 268 — Attributes of Wires::SeriesCompensator

Attribute name mult.| Attribute type Description
r 1..1 |Resistance Positive sequence resistance.
rO (ShortCircuit) 1..1 |Resistance Zero sequence resistance.
X 1..1 |Reactance Positive sequence reactance.
x0 (ShortCircuit) 1..1 |Reactance Zero sequence reactance.
varistorPresent 1..1 |Boolean Describe if a metal oxide varistor (mov) for over voltage

pIUlUblIUII Ib LIUIIIIUUIUU dl lIIG bﬂllb‘b CUIMpLeIisdivl.

variLtorRatedCurrent

CurrentFlow

The maximum current the varistor is designed.totharndle
at specified duration.

varistorVoltageThreshold 1..1 |Voltage The dc voltage at which the varistor start’'conducting.
aggfegate 0..1 |Boolean see Equipment

desgription 0..1 |String see IdentifiedObject

enefrgyldentCodeEic (Entsoe) 0..1 |[String see ldentifiedObject

mR|D 0..1 |String see IdentifiedObject

nanje 1..1 [String see ldentifiedObject

shoftName (Entsoe) 0..1 |[String see ldentifiedObject

Table 269 shows all association ends of ConductingEquipment with other classes.

Table 269 — Association ends of Core::ConductingEquipment with other classes

mult. mult.

Class type hame

Description

BaseVoltage 0..1

BaseVoltage

Inherited Association Based On:
Core:: BaseVoltage.BaseVoltage[0..1]
Core::
ConductingEquipment.ConductingEquipment[0. |*

—

EqyipmentContainer 0..1

EquipmentContainer

Inherited Association Based On:

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

Equipment.Equipments[0..*]

6.9143 ShunhtCompensator(Abstract)

react|vePerSect|on indicates that the compensator is a reactor. ShuntCompensator is a smgle

terminal device. Ground is implied.

fa
for

Inheritance path: ->RegulatingCondEqg->ConductingEquipment->Equipment-
>PowerSystemResource->IdentifiedObject

Table 270 shows all attributes of ShuntCompensator.
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Table 270 — Attributes of Wires::ShuntCompensator

Attribute name mult. Attribute type Description
aVRDelay 0..1 |Seconds Time delay required for the device to be
connected or disconnected by automatic
voltage regulation (AVR).
grounded 0..1 |Boolean Used for Yn and Zn connections. True if

the neutral is solidly grounded.

maximumSections

1..1 |Integer

The maximum number of sections that
may be switched in.

non

1..1 |Voltage

The voltage at which the nominal
reactive power may be calculated."Th
should normally be within 10%) of' the
voltage at which the capacitor. s
connected to the network.

[

nor

nalSections

1..1 |Integer

The normal number@®f'sections switched
in.

swi

chOnCount

0..1 |Integer

The switch on count since the capacifor
count was.last Teset or initialized.

swi

chOnDate

0..1 |DateTime

The dateyand time when the capacito
banK'was last switched on.

volt

hgeSensitivity

0..1 |VoltagePerReactivePower \Voltage sensitivity required for the

dévice to regulate the bus voltage, in
voltage/reactive power.

aggregate 0..1 |Boolean see Equipment

desgription 0..1 |String see IdentifiedObject
enefgyldentCodeEic (Entsoe) 0..1 |String see IdentifiedObject
mR|D 0..1 |[String see |ldentifiedObject
nanje 1..1 |String see ldentifiedObject
shoftName (Entsoe) 0..1 |String see |ldentifiedObject

Table 271 shows all association ends of RegulatingCondEq with other classes.

Table 271 — Association ends of Wires::RegulatingCondEq with other classes

mult.

mult.

Class type name

Description

Red

ulatingContfol

0..1

RegulatingControl

Inherited Association Based On:

Wires::
RegulatingCondEq.RegulatingCondEq[0..*]
Wires::
RegulatingControl.RegulatingControl[0..1]

BaseVoltage 0..1 |BaseVoltage Inherited Association Based On:
Core:: BaseVoltage.BaseVoltage[0..1]
Core::
ConductingEquipment.ConductingEquipment[0..*]
EquipmentContainer 0..1 |EquipmentContainer Inherited Association Based On:

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

Equipment.Equipments[0..*]
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A facility for providing variable and controllable shunt reactive power. The SVC typically
consists of a stepdown transformer, filter, thyristor-controlled reactor, and thyristor-switched
capacitor arms. The SVC may operate in fixed MVar output mode or in voltage control mode.
When in voltage control mode, the output of the SVC will be proportional to the deviation of
voltage at the controlled bus from the voltage setpoint. The SVC characteristic slope defines
the proportion. If the voltage at the controlled bus is equal to the voltage setpoint, the SVC

MVar output is zero.

Naming-Convention-and-main-containership-hierarchyis-
) 1 4

GepgraphicalRegion/SubGeographicalRegion/Substation/VoltageLevel

e |The value of the “inductiveRating” attribute must always be negative. — The wvalue of fthe
“capactiveRating” attribute must always be positive.

e |[It is required to use RegulatingControl for SVC.
Inhgritance path: ->RegulatingCondEq->ConductingEquipment->Equipment-
>PowerSystemResource->IdentifiedObject
Table 272 shows all attributes of StaticVarCompensator.

Table 272 — Attributes of Wires::StaticVarCompensator

Attribute name mult. Attribute type Description

cappcitiveRating 1..1 |Reactance Maximum available capacitive reactance.
indyctiveRating 1..1 |Reactance Maximum available inductive reactange.
sloge 1..1 |VoltagePerReactivePower The characteristics slope of an SVC

defines how the reactive power outpu
changes in proportion to the differend
between the regulated bus voltage an
the voltage setpoint.

a O

sV(GControlMode 154~ |[SVCControlMode SVC control mode.

voltageSetPoint 1..1 |Voltage The reactive power output of the SV(Q is
proportional to the difference betweel
the voltage at the regulated bus and the
voltage setpoint. When the regulated pus
voltage is equal to the voltage setpoiit,
the reactive power output is zero.

aggfegate 0..1 |Boolean see Equipment

desgription 0..1 |String see ldentifiedObject

enefrgyldentCodeEic (Entsoe) 0..1 |[String see |ldentifiedObject

mRIB Ot Strimg see tdentifredObject

name 1..1 |String see IdentifiedObject

shortName (Entsoe) 0..1 |[String see |ldentifiedObject

Table 273 shows all association ends of RegulatingCondEq with other classes.
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Table 273 — Association ends of Wires::RegulatingCondEq with other classes

mult.

mult.

Class type name

Description

RegulatingControl

0..1

RegulatingControl

Inherited Association Based On:

Wires:: RegulatingCondEq.RegulatingCondEq[0
Wires::
RegulatingControl.RegulatingControl[0..1]

2

BaseVoltage

BaseVoltage

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

Core::
ConductingEquipment.ConductingEquipment[0. .

d

—

EqyipmentContainer

EquipmentContainer

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

Core::

Equipment.Equipments[0..*]

6.9145 Switch

A generic device designed to close, or open, or both, one;,or more electric circuits.
switches are two terminal devices including grounding switchgs.

Fofl switching Devices,
GepgraphicalRegion/SubGeographicalRegion/Substation/VoltageLevel
GepgraphicalRegion/SubGeographicalRegion/SubstationaVoltagelLevel/Bay

Naming Convention

and main containership hierarchy

Insfance data to be exchanged MUST make use of the most detailed class possible. The cl

Switch should only be used if the information to determine the more detailed class (BreaH

Disconnector, etc.) is not available.

Inhgritance path: ->ConductingEquipment->Equipment->PowerSystemResource-

>|dentifiedObject

Talple 274 shows all attributes of Switch.

All

S:
or

ASS
er,
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Table 274 - Attributes of Wires::Switch

Attribute name mult.| Attribute type Description

normalOpen 1..1 |Boolean The attribute is used in cases when no Measurement
for the status value is present. If the Switch has a
status measurement the Discrete.normalValue is
expected to match with the Switch.normalOpen.

ratedCurrent 0..1 |CurrentFlow The maximum continuous current carrying capacity in
amps governed by the device material and construction.

retained 1..1 |Boolean Branch is retained in a bus branch model. The flow
through retained switches will normally be calculateq in
power flow.

aggfegate 0..1 |Boolean see Equipment

desEription 0..1 |String see ldentifiedObject

enefgyldentCodeEic (Entsoe) 0..1 |String see IdentifiedObject

mR|D 0..1 |String see IdentifiedObject

nanje 1..1 |[String see ldentifiedObject

shoftName (Entsoe) 0..1 |String see IdentifiedObject

Table 275 shows all association ends of ConductingEquipment with other classes.

Table 275 — Association ends of Core::ConductingEquipment with other classes

mult. mult. Class type name Description

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

Core:: BaseVoltage.BaseVoltage[0..1]

Core::
ConductingEquipment.ConductingEquipment[0..*]

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

Equipment.Equipments[0..*]

6.9146 (Operation) SwitchSchedule

A dchedule ofswitch positions. If RegularTimePoint.value1 is 0, the switch is open. If 1, [the
switch is clesed.

Inhgeritance path: ->SeasonDayTypeSchedule->RegularintervalSchedule-
>BgsicintervatSchedute=>tdentifredObject

Table 276 shows all attributes of SwitchSchedule.
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Table 276 — Attributes of Wires::SwitchSchedule

Attribute name mult. | Attribute type Description
timeStep 1..1 |Seconds see RegularintervalSchedule
endTime 1..1 |DateTime see RegularintervalSchedule
startTime 1..1 |DateTime see BasiclntervalSchedule
value1Unit 1..1  |UnitSymbol see BasiclntervalSchedule
value2Unit 0..1 |UnitSymbol see BasiclntervalSchedule
desgription 0..1 |String see IdentifiedObject
enefgyldentCodeEic (Entsoe) 0..1 |String see IdentifiedObject
mR|D 0..1 |String see ldentifiedObject
nanje 1..1  |[String see ldentifiedObject
shoftName (Entsoe) 0..1 |String see ldentjfiedObject

Talple 277 shows all association ends of SwitchSchedule with othet-classes.

Table 277 — Association ends of Wires::SwitchSchedule with other classes

mult. mult.| Class type name Description
Swifch (Operation) [1..1]|Switch A Switch can be associated with SwitchSchedules.
Association Based On:
Wires::

Switch.Switch[1] -----
Wires:: SwitchSchedule.SwitchSchedules[0..*]

Sedson (Operation) 1..1 |Season Inherited Association Based On:
LoadModel:: Season.Season[0..1]

LoadModel::
SeasonDayTypeSchedule.SeasonDayTypeSchedules[0.]*

—

DayType (Operation) 1..1 |Day-Type Inherited Association Based On:
LoadModel:: DayType.DayType[0..1]

LoadModel::
SeasonDayTypeSchedule.SeasonDayTypeSchedules[0.]*

—

6.9147 SynchronousMachine

An [electromechanical device that operates with shaft rotating synchronously with the network.
It i a single machine operating either as a generator or synchronous condenser or pump.

OCtTonstraimtifasymchronous tondenser s beimg modettedsothat there s o tapabitity for
real power output, the SynchronousMachine is not required to be associated with a
GeneratingUnit. In this case, the type and operatingMode attributes must both be set to "cond

The attribute satDirectTransX is not required for short circuit data exchange according to
IEC 609009.

Naming Convention and main containership hierarchy is:
GeographicalRegion/SubGeographicalRegion/Substation/VoltageLevel

e If SynchronousMachine.earthing is true, then SynchronousMachine.earthingStarPointR
and SynchronousMachine.earthingStarPointX are required.
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o If a SynchronousMachine is not associated with a ReactiveCapabilityCurve, then the minQ
and maxQ attributes will be used.

e If a ReactiveCapabilityCurve is supplied, then the minQ and maxQ attributes are not
required. — If a synchronous condenser is being modeled so that there is no capability for
real power output, the SynchronousMachine is not required to be associated with a
GeneratingUnit. In this case, the type and operatingMode attributes must both be set to
“condenser”.

Inheritance path: ->RotatingMachine->RegulatingCondEqg->ConductingEquipment-
>Equipment->PowerSystemResource->IdentifiedObject

Tatl:le 278 shows all attributes of SynchronousMachine.
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Table 278 — Attributes of Wires::SynchronousMachine

Attribute name

mult.

Attribute type

Description

earthing (ShortCircuit)

1.

1

Boolean

Indicates whether or not the
generator is earthed. Used
for short circuit data
exchange according to

IEC 60909

earthingStarPointR (ShortCircuit)

A

Resistance

Generator star point
earthing resistance (Re).
Used for short circuit data

exchange according ta
IEC 60909

ear

hingStarPointX (ShortCircuit)

A

Reactance

Generator star point
earthing reactance (Xe).
Used for shaort ‘Circuit da
exchangétaecording to
IEC 60909

[9)

ikk

ShortCircuit)

A

CurrentFlow

Steady-state short-circuif
current (in A for the proffle)
of generator with compopind
excitation during 3-phaseg
short circuit.
- Ikk=0: Generator with rno
compound excitation.

- Ikk?0: Generator with
compound excitation.
Ikk is used to calculate the
minimum steady-state
short-circuit current for
generators with compound
excitation

(4.6.1.2 of IEC 60909-
0:2016)

Used only for single fed
short circuit on a generagor.
(4.3.4.2. of IEC 60909-
0:2016)

ReactivePower

Maximum reactive powe
limit. This is the maximu
(nameplate) limit for the
unit.

E]

min

ReactivePower

Minimum reactive power
limit for the unit.

ShortCircuit)

Simple_Float

Factor to calculate the
breaking current (4.5.2.1 of
IEC 60909-0:20186).
Used only for single fed
short circuit on a generator
(4.3.4.2. of IEC 60909-
0:2016).

rcent

PerCent

Percent aof the caordinatéd

qPe

reactive control that comes
from this machine.

rO (ShortCircuit)

PU

Zero sequence resistance
of the synchronous
machine.

r2 (ShortCircuit)

PU

Negative sequence
resistance.

satDirectSubtransX (ShortCircuit)

PU

Direct-axis subtransient
reactance saturated, also

known as Xd"sat.
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Attribute name mult. Attribute type Description

satDirectSyncX (ShortCircuit) 0..1 PU Direct-axes saturated
synchronous reactance
(xdsat); reciprocal of short-
circuit ration. Used for short
circuit data exchange, only
for single fed short circuit
on a generator. (4.3.4.2. of
IEC 60909-0:2016).

satDirectTransX (ShortCircuit) 0..1 PU Saturated Direct-axis

transient reactance. The
Fttribute s primmarity usey
for short circuit calcufatipns
according to ANS}-

shoftCircuitRotorType (ShortCircuit) 0..1 ShortCircuitRotorKind Type of rotor,used by short
circuit applicatiens, only|for
single fed.short circuit

according-fo IEC 60909.

typd 1.1 SynchronousMachineKind Modes that this
synechronous machine cgn
operate in.

voltageRegulationRange (ShortCircuit) 0..1 PerCent Range of generator voltgge

regulation (PG in the
IEC 60909-0) used for
calculation of the
impedance correction fagtor
KG defined in IEC 60909-0
This attribute is used to
describe the operating
voltage of the generating
unit.

r (ShortCircuit) 1.1 Resistance Equivalent resistance (RG)
of generator. RG is
considered for the
calculation of all currents,
except for the calculation of
the peak current ip. Used
for short circuit data
exchange according to
IEC 60909

X0 (ShortCircuit) 1.1 PU Zero sequence reactanc
the synchronous machin

oW

x2 ([ShortCircuit) 1.1 PU Negative sequence
reactance.

ratgdPowerFactor, 0..1 Simple_Float see RotatingMachine
ratddS 0..1 ApparentPower see RotatingMachine
ratgdU 0..1 Voltage see RotatingMachine
aggfegate 0..1 Boolean see Equipment
description 0..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) 0..1 String see ldentifiedObject

Table 279 shows all association ends of SynchronousMachine with other classes.
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Table 279 — Association ends of Wires::SynchronousMachine with other classes

mult. mult. | Class type name Description

InitialReactiveCapabilityCurve |[0..1] |ReactiveCapabilityC [Synchronous machines using this curve as default.
urve Association Based On:

Wires::
ReactiveCapabilityCurve.lnitialReactiveCapabilityCurve
[0..1] -----

Wires::
SynchronousMachine.lnitiallyUsedBySynchronousMach
ines[1..%]

GernjeratingUnit 0..1 GeneratingUnit Inherited Association Based On:

Production:: GeneratingUnit.GeneratingUnit[0..1]
Wires::

RotatingMachine.RotatingMachine[1..*]

ReglulatingControl 0..1 RegulatingControl Inherited Association Based On:

Wires:: RegulatingCondEq.RegulatingCondEq[0..*]
Wires::

RegulatingControl.RegulatingControl[0..1]

BasgVoltage 0..1 BaseVoltage Inherited Association,Based On:

Core:: BaseVoltagesBaseVoltage[0..1]

Core::
ConductingEquipment.ConductingEquipment[0..*]

EqujpmentContainer 0..1 EquipmentContainer |Inherited Association Based On:
Core:¥{EquipmentContainer.EquipmentContainer[0..
Core

Equipment.Equipments[0..*]

—

6.9148 TapChanger(Abstract)

Methanism for changing transformer.winding tap positions.
Inhgritance path: ->PowerSystemResource->IdentifiedObject

Talle 280 shows all attributes of TapChanger.
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Table 280 — Attributes of Wires::TapChanger

Attribute name mult.| Attribute type Description

highStep 1..1 |Integer Highest possible tap step position, advance from
neutral.
The attribute shall be greater than lowStep.

lowStep 1..1 |Integer Lowest possible tap step position, retard from neutral

ItcFlag 1..1 |Boolean Specifies whether or not a TapChanger has load tap
changing capabilities.

neufrarstep T T_|mteger The neutral tap step positon for this winding.
The attribute shall be equal or greater than lowStep pnd
equal or less than highStep.

neufralU 1..1 |Voltage VVoltage at which the winding operates at the Heutral|tap
setting.

normalStep 1..1 |Integer The tap step position used in "normal’network
operation for this winding. For a-'Fixed" tap changer]
indicates the current physical tap-setting.
The attribute shall be equal ©rngreater than lowStep pnd
equal or less than highStep»

desgription 0..1 |String see IdentifiedObject

enefgyldentCodeEic (Entsoe) 0..1 |String see |ldentifiedObject

mR|D 0..1 |String see ldentifiedObject

nanje 1..1 |String see ldentifiedObject

shoftName (Entsoe) 0..1 |String seeldentifiedObject

Table 281 shows all association ends of Tap€hanger with other classes.

Table 281 — Association ends of Wires::TapChanger with other classes

mult. mult.

Class type)name

Description

TapiChangerControl [0..1]

TapChangerControl

The tap
scheme.

Association Based On:

Wires::

TapChanger.TapChanger[0..*] -----
Wires:: TapChangerControl.TapChangerControl[0..1]

changers that participates in this regulating tap control

6.9149 TapChangerControl

Describes*behavior specific to tap changers, e.g. how the voltage at the end of a line va
with-th'e'load level and compensation of the voltage drop by tap adjustment.

Inheritance path: ->RegulatingControl->PowerSystemResource->ldentifiedObject

Table 282 shows all attributes of TapChangerControl.

IEC TS 61970-600-2:2017 © IEC 2017
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Table 282 — Attributes of Wires::TapChangerControl

Attribute name mult. Attribute type Description
mode 1..1 |RegulatingControlModeKind see RegulatingControl
description 0..1 |String |see IdentifiedObject
energyldentCodeEic (Entsoe) 0..1 [String |see IdentifiedObject
mRID 0..1 [String |see IdentifiedObject
name 1..1 |String Isee IdentifiedObject
shoftName (Entsoe) 0..1 |String |see IdentifiedObjeCt

Table 283 shows all association ends of RegulatingControl with other classes.

Table 283 — Association ends of Wires::RegulatingControl with ether classes

mult. mult. Class type name Description
Terminal 1.1 Terminal Inherited Association Based On:
Core:: Terminal.Terminal[0..1]
Wires::
RegulatingContreltRegulatingControl[0..*]
6.9/50 TapChangerTablePoint

Table 284 shows all attributes of TapChangerTablePoint.

Table 284 — Attributes :of Wires::TapChangerTablePoint

Aftribute name

mult.| Attribute type

Description

b

0..1 |PerCent

The magnetizing branch susceptance deviation in percent of nominal
value. The actual susceptance is calculated as follows:

calculated magnetizing susceptance = b(nominal) * (1 + b(from this
class)/100). The b(nominal) is defined as the static magnetizing
susceptance on the associated power transformer end or ends. This
model assumes the star impedance (pi model) form.

PerCent

The magnetizing branch conductance deviation in percent of nominal
value. The actual conductance is calculated as follows:

calculated magnetizing conductance = g(nominal) * (1 + g(from this
class)/100). The g(nominal) is defined as the static magnetizing
conductance on the associated power transformer end or ends. This
model assumes the star impedance (pi model) form.

PerCent

The resistance deviation in percent of nominal value. The actual
reactance is calculated as follows:

400\ Tk

L H Do (4
rremirah——H

r(nominal) is defined as the static resistance on the associated power
transformer end or ends. This model assumes the star impedance (pi

model) form.

| latad ot = LE thi 1 )
carcurateaTeSiStahiete Hrof—tS—EeraSS)yroo —he

ratio

Simple_Float

The voltage ratio in per unit. Hence this is a value close to one.

step

Integer

The tap step.

PerCent

The series reactance deviation in percent of nominal value. The actual
reactance is calculated as follows:

calculated reactance = x(nominal) * (1 + x(from this class)/100). The
x(nominal) is defined as the static series reactance on the associated
power transformer end or ends. This model assumes the star impedance
(pi model) form.
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6.9.51 (Operation) TapSchedule

A pre-established pattern over time for a tap step.

Inheritance path: ->SeasonDayTypeSchedule->RegularintervalSchedule-
>BasiclntervalSchedule->IdentifiedObject

Table 285 shows all attributes of TapSchedule.

Table 285 — Attributes of Wires::TapSchedule

Attribute name mult. | Attribute type Description
tim¢Step 1..1  |Seconds see RegularintervalSchedule
end[Time 1..1 |DateTime see Regularinter¢alSchedule
staftTime 1..1 |DateTime see BasiclntervalSchedule
valye1Unit 1..1  |UnitSymbol see BasiclntervalSchedule
valye2Unit 0..1  |UnitSymbol see BasiclntervalSchedule
desEription 0..1 |String sée ldentifiedObject
enefrgyldentCodeEic (Entsoe) 0..1 |String see ldentifiedObject
mR|D 0..1 |String see IdentifiedObject
nanje 1..1  |String see |IdentifiedObject
shoftName (Entsoe) 0..1 /String see ldentifiedObject

Table 286 shows all association ends of TapSchedule with other classes.

Table 286 — Association ends of Wires::TapSchedule with other classes

mult. mult. Class'\type name Description
TapiChanger (Operation) ([1..1](TapChanger A TapChanger can have TapSchedules.
Association Based On:
Wires::

TapSchedule.TapSchedules[0..*] -----
Wires:: TapChanger.TapChanger[1]

Segson (Operation) 1..1 |[Season Inherited Association Based On:
LoadModel:: Season.Season[0..1]

LoadModel::
SeasonDayTypeSchedule.SeasonDayTypeSchedules[(..*]

DayType\(@peration) 1..1 |PbayType Inherited Association Based On:
LoadModel:: DayType.DayType[0..1]

LoadModel::
SeasonDayTypeSchedule.SeasonDayTypeSchedules[0..*]

6.9.52 TransformerEnd(Abstract)

A conducting connection point of a power transformer. It corresponds to a physical
transformer winding terminal. In earlier CIM versions, the TransformerWinding class served a
similar purpose, but this class is more flexible because it associates to terminal but is not a
specialization of ConductingEquipment.

If TransformerEnd.grounded is true, then TransformerEnd.rground and
TransformerEnd.xground are required.
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Table 287 shows all attributes of TransformerEnd.

Table 287 — Attributes of Wires::TransformerEnd

Attribute name mult.| Attribute type Description

rground (ShortCircuit) 0..1 |Resistance (for Yn and Zn connections) Resistance part of neutral
impedance where 'grounded’ is true.

endNuUmber T T_|nteger [NUmDer for this transiormer end, corresponding 1o tje
end's order in the power transformer vector group oy
phase angle clock number. Highest voltage winding
should be 1. Each end within a power transformer
should have a unique subsequent end numbef. Note
the transformer end number need not match the
terminal sequence number.

groyinded (ShortCircuit) 1..1 |Boolean (for Yn and Zn connections) True.if the neutral is solidly
grounded.

xground (ShortCircuit) 0..1 |Reactance (for Yn and Zn connections)\Reactive part of neutral
impedance where 'grounded' is true.

desEription 0..1 |String see |ldentifiedObject

enefgyldentCodeEic (Entsoe) 0..1 |String see |ldentified@bject

mR|D 0..1 |String see ldentifiedObject

nanje 1..1 |[String see |dentifiedObject

shoftName (Entsoe) 0..1 |String see’ldentifiedObject

Talple 288 shows all association ends of TransformerEnd with other classes.

Table 288 — Association ends~of Wires::TransformerEnd with other classes

mult. mult.|Class type name

Description

Terminal [1..1]|Terminal

Wires::

Terminal of the power transformer to which this transformer end belon
Association Based On:

TransformerEnd.TransformerEnd[0..*] -----
Core:: Terminal.Terminal[0..1]

S.

BageVoltage [1+1]/BaseVoltage Base voltage of the transformer end. This is essential for PU calculatign.
Association Based On:
Wires::
TransformerEnd.TransformerEnds[0..*] -----
Core:: BaseVoltage.BaseVoltage[0..1]
6.9.53 Enumerations
6.9.53.1 PetersenCoilModeKind
The mode of operation for a Petersen coil.
Literal Description Code
fixed Fixed position.
manual Manual positioning.

automaticPositioning

Automatic positioning.
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6.9.53.2 RegulatingControlModeKind

The kind of regulation model. For example regulating voltage, reactive power, active power,
etc.

Literal Description Code
voltage \Voltage is specified.
activePower Active power is specified.
reactivePower Reactive power is specified.
curientFlow Current flow is specified.
adnjittance Admittance is specified.

timg¢Scheduled Control switches on/off by time of day. The times may change on the weekend, of in
different seasons.

temperature Control switches on/off based on the local temperature (i.e., a thermostat).

powerFactor Power factor is specified.

6.9/53.3 ShortCircuitRotorKind

Type of rotor, used by short circuit applications.

Literal Description Code
salientPole1 Salient pole 1 in I[EC 60909
saligntPole2 Salient pole 2 in I[EC 60909
turboSeries1 Turbo Series 1 in IEC 60909
turfjoSeries2 Turbo series 2 in IEC 60909

6.5353.4 SVCControlMode

Static VAr Compensator control*mode.

Literal Description Code

reag¢tivePower

volthge

6.9/53.5 _~SynchronousMachineKind

Symchronous machine type.

Literal Description Code

generator

condenser

generatorOrCondenser

motor

generatorOrMotor

motorOrCondenser

generatorOrCondenserOrMotor
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6.9.53.6 TransformerControlMode
Control modes for a transformer.
Literal Description Code
volt Voltage control
reactive Reactive power flow control
6.9.563.7 WindingConnection
Winding connection type.
Literal Description Code
Delta
Y Wye
ZigZag
Yn Wye, with neutral brought out for\grounding.
Zn ZigZag, with neutral broughtiout for grounding.
A Autotransformer commeoen-winding

Independent winding, for single-phase connections

6.10 LoadModel

6.10.1 General

This package is responsible for modeling the energy consumers and the system load|as
curves and associated curve data. Special circumstances that may affect the load, such| as
sedsons and daytypes, are also included here. This information is used by Load Forecasf{ing

and Load Management.

Figure 23 shows the diagram.
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IdentifiedObject «Operation» | * SublLoadArea 1. IdentifiedObject
«Operations SubloadArea | e
EnergyArea +SubloadAreas

+LoadGroups

+LoadArea NonConformLoadGroup

«Operations

1

LoadArea +NonConformLoadGroup ] 7 ConformLoadGroup

+LoadGroup +LoadGroup 1 +ConformLoadGroup/[\1
+NonConformLoadSchedules
0.
NonConformLoadSchedule
O FnergyConsumers 1. +EnergyConsumers
ConformLoad
NonConformLoad
ConductingEquipment
«Operations Wires::EnergyConsumer
StationSupply

+Confef mLoadSchedules

~EnergyConsumer ConformLoadSchedule

+LoadResponse
0.1

Identified®bject|
LoadResponseCharacteristic.

<+ exponentModel: Boolean

+ pConstantCurrent: Simple_Flgat [0..1]

+ pConstantimpedancé; Simplé_Float [0..1]
+ pConstantPowersSimple_Float [0..1]

+ pFrequencyExpohent; Simple_Float [0..1]
+ pVoltageExponeri: Simple_Float [0..1]

+ qConstantCurgent: Simple_Float [0..1]

+ gConstg@ntimpedance: Simple_Float [0..1]
+ qCugEtantPower: Simple_Float [0..1]

+ gFfequencyExponent: Simple_Float [0..1]
+_ ‘gVoltageExponent: Simple_Float [0..1]

Regularintervalschedule

+Operations
SeasonDayTypeSchedule

| T
0.x 0.~

|
+ DayTyj S DayTypeSchedules

+Season 1.1
IdentifiedObject IdentifiedObject
«Operations «Operations
DayType Season

+ endDate: MonthDay
+ startDate: MonthDay

EC

Figure 23 — diagram LoadModel

Figure 24 shows the diagram.


https://iecnorm.com/api/?name=1c1bb552fb174c61b6d96590ec0b089d

IEC TS 61970-600-2:2017 © IEC 2017

- 209 -

class LoadModelNotes

ConformLoadSchedule

IdentifiedObject
«Operations
DayType

N

valuel,

and value.

_ | Because vaiuei wili ahways be specified in MW and valus2 will aiways be specified in MVAr, the
ipli iplier attributes do not need to be specified

- If the name artribute is

The name artribute indicates the days qf the week that a given DayTipe represents.

The noome artribute is restricted to the following names:

Monday, Tuesday, Wednesday, Thursday, Friday, Saturdaqy, Sunday, Weekday, Weekend,
Al

- Jf the name arrribute is “All”, it represents all seven days of the week
Feskday ”, it represents Monday trough Friday.
- Jf the name attribute is “Weekend represents Saturday and Sunday.

D

— The injactions for 2 Caonfocmioad ba
defined as a percentage of the

e ConformLoadGroup with the attributes

e am! e b “pfixedPct” and “gfixedPct”. In this case, the

inherited Treell N associated ConformloadCroup would have to

a":’, b’u o el N have an associated ConformloadSchedule.

. { $
- The definition of the real and reactive power injectit

for an EnergyConsumer can be done using dij

ConformLoad|- - - - - of attributes. In the simplest case, the inje -an be
D» JUPEE L defined directly using only the attributes ed” and
Naming Convention PPt ! “gfixed”. o\’
and main IR ' A \J
containership ="
hierarchy is - " ConductingEquipmerie|
GeographicalRegion /S LoadResponseCharact| R— 5
ubGeographicalRegion| _ eristic is missing, this Ener: on" n&
/Substation/Voltagele| ~~._ load is assumed to be =
vel Seal N constant power
NonConformLoad
'
'
'
H
- The definition of the real and reactive power injectit \;.;(: EnergyCe can be done using different
sets of attributes. In the simplest case, the injections c: \g defined directly using only the attributes “pfixed”
and “gfixed”. g
- The injections for a NonConformload can be med as a percentage of the NonConformlioadGroup with the
attributes “pfixedFPct” and “gfixedPct”. In this, the associated NonConformloadGroup would have to have
an associated NonConformlLoadSchedule.
- The attributes defining the affect of :a}oand frequency on the injection defined by an associated
LoadResponseCharacteristic should be lied, if they are available, but are not required.
&
IdentifiedObject
LoadResponseCharacteristic |- - - - %t - - - - - | In case the values for LoadResponseCharacteristic cannot be obtained, the default values fo.
J.lor ower and gCe ower are set to I.

-
NonConformLoadS@lla

and

Because valuel will always be specified in MW and value2 will always be specified in MVAr,
the valuel. i

P

artributes do not need to be specified.

Season

o

Q tdentifiedObject
perations

yndDau: MonthDay

startDate: MonthDay

Regularintervalschedule

- To specify a relative date as the startDate or endDate for a Season, the year component of|
the ISO 8601 date format (*YYYY-MM-DD’) can be omitted. The resulting format would be

“MM-DD".

[N

«Operations

SeasonDayTypeSchedule

«Operations
StationSupply

will be considered valid for all Seasons. Similarly, if a schedule does not have an association

For schedules that are associated with Season and DayType, the associations to Season and
DayType are not required. If a schedule does not have an

[N

d Season, the sch

to a DayType, the schedule will be considered to apply to all days of the week.

See EnergyConsumer for specific notes about inkerited attributes. Iﬁ

Figure 24 — diagram LoadModelNotes

IEC
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6.10.2 ConformLoad

ConformLoad represent loads that follow a daily load change pattern where the pattern can be
used to scale the load with a system load.

The injections for a ConformLoad can be defined as a percentage of the ConformLoadGroup
with the attributes “pfixedPct” and “gfixedPct”. In this case, the associated
ConformLoadGroup would have to have an associated ConformLoadSchedule.

The definition of the real and reactive power injections for an EnergyConsumer can be done
USI 19 uulerem Sels OI dllrlDUleb i lﬂe blmplebl cdse, lﬂe I[lje(.,ll()ﬂb Ccdall De (Jellﬂe(.] mre t|y
using only the attributes “pfixed” and “qfixed”.

Naming Convention and main containership hierarchy is:
GepgraphicalRegion/SubGeographicalRegion/Substation/VoltageLevel

Se¢ EnergyConsumer for specific notes about inherited attributes.
If LbadResponseCharacteristic is missing, this load is assumed to be;constant power.

Inhgritance path: ->EnergyConsumer->ConductingEquipment->Equipment-
>PowerSystemResource->IdentifiedObject

Talple 289 shows all attributes of ConformLoad.

Table 289 — Attributes of LoadModel::ConformLoad

Attribute name mult. Attribute type Description
pfixed (Operation) 0..1 ActivePower see EnergyConsumer
pfixedPct (Operation) 0..1 PerCent see EnergyConsumer
gfixped (Operation) 0..1 ReactivePower see EnergyConsumer
gfixpdPct (Operation) 0..1 PerCent see EnergyConsumer
aggregate 0..1 Boolean see Equipment
desEription 0..1 String see ldentifiedObject
energyldentCodeEic (Entsoe) 0..1 String see ldentifiedObject
mR|D 0..1 String see ldentifiedObject
nanje 1.1 String see ldentifiedObject
shoftName«(Entsoe) 0..1 String see IdentifiedObject

Table 290 shows all association ends of ConformLoad with other classes.


https://iecnorm.com/api/?name=1c1bb552fb174c61b6d96590ec0b089d

IEC TS 61970-600-2:2017 © IEC 2017

-211 -

Table 290 — Association ends of LoadModel::ConformLoad with other classes

mult. mult. Class type name

Description

LoadGroup [1..1]|ConformLoadGroup

Group of this ConformLoad.
Association Based On:

LoadModel::
ConformLoadGroup.LoadGroup[0..1]
LoadModel::
ConformLoad.EnergyConsumers[0..*]

LoadResponse LoadResponseCharacteristic

Inherited Association Based On:
Wires:: EnergyConsumer.EnergyConsumer{0..*]

LoadModel::
LoadResponseCharacteristic.LoadResponse[(.

Al

BasgeVoltage BaseVoltage

Inherited Association Based On:

Core:: BaseVoltage.BaseVoltage[0:.1]

Core::
ConductingEquipment.CondtctingEquipment][

4

EqyipmentContainer EquipmentContainer

Inherited Association ‘Based On:
Core::
EquipmentContainer.EquipmentContainer[0..1]
Core::
Equipment.Equipments[0..%]

6.10.3 ConformLoadGroup

Ad

Inh

Table 291 shows all attributes of ConfermLoadGroup.

roup of loads conforming to an allocation pattern.

eritance path: ->LoadGroup->IdentifiedObject

Table 291 — Attributes of LoadModel::ConformLoadGroup

Attribute name mult. Attribute type Description
desEription 0..1 String see ldentifiedObject
energyldentCodeEic (Entsoe) 0..1 String see ldentifiedObject
mR|D 0..1 String see ldentifiedObject
nanje 1.1 String see ldentifiedObject
shoftName.(Entsoe) 0..1 String see IdentifiedObject

Table 292 shows all association ends of LoadGroup with other classes.

Table 292 — Association ends of LoadModel::LoadGroup with other classes

mult. mult. Class type name

Description

SublLoadArea 1.1 SublLoadArea

Inherited Association Based On:
LoadModel:: SubLoadArea.SubLoadArea[1]

LoadModel::
LoadGroup.LoadGroups|[1..*]
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6.10.4 ConformLoadSchedule

A curve of load versus time (X-axis) showing the active power values (Y1-axis) and reactive
power (Y2-axis) for each unit of the period covered. This curve represents a typical pattern of
load over the time period for a given day type and season.

Because value1 will always be specified in MW and value2 will always be specified in MVAr,
the value1Multiplier and value2Multiplier attributes do not need to be specified.

Inheritance path: ->SeasonDayTypeSchedule->RegularintervalSchedule-
>BasicimtervatSchedute—>tdentifredObject

Talle 293 shows all attributes of ConformLoadSchedule.

Table 293 — Attributes of LoadModel::ConformLoadSchedule

Attribute name mult. | Attribute type Description
timg¢Step 1..1  |Seconds see RegularintervalSchedule
end[Time 1..1 |DateTime see RegularintervalSchedule
staftTime 1..1 |DateTime see BasiclntervalSchedule
valye1Unit 1..1  |UnitSymbol see BasiclntervalSchedule
valye2Unit 0..1 |UnitSymbel see BasiclntervalSchedule
desEription 0..1 |String see ldentifiedObject
enefrgyldentCodeEic (Entsoe) 0..1+_ [String see ldentifiedObject
mR|D 044 |String see ldentifiedObject
nanje 1..1  |String see IdentifiedObject
shoftName (Entsoe) 0..1 |String see ldentifiedObject

Talble 294 shows all association-ends of ConformLoadSchedule with other classes.

Table 294 — Association ends of LoadModel::ConformLoadSchedule with other classges

mult. mult. Class type name Description

CorfformLoadGroup [1..1]|{ConformLoadGroup The ConformLoadGroup where the
ConformLoadSchedule belongs.

Association Based On:

LoadModel::
ConformLoadGroup.ConformLoadGroup[1] -----
LoadModel::
ConformLoadSchedule.ConformLoadSchedules[1..*]

Season (Operation) 1..1 |Season Inherited Association Based On:
LoadModel:: Season.Season[0..1]

LoadModel::
SeasonDayTypeSchedule.SeasonDayTypeSchedules[0..*]

DayType (Operation) 1..1 |DayType Inherited Association Based On:
LoadModel:: DayType.DayType[0..1]

LoadModel::
SeasonDayTypeSchedule.SeasonDayTypeSchedules[0..*]
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6.10.5 (Operation) DayType

Group of similar days. For example it could be used to represent weekdays, weekend, or
holidays.

The name attribute indicates the days of the week that a given DayType represents. The
name attribute is restricted to the following names: Monday, Tuesday, Wednesday, Thursday,
Friday, Saturday, Sunday, Weekday, Weekend, All — If the name attribute is “All”, it
represents all seven days of the week. — If the name attribute is “Weekday”, it represents
Monday through Friday. — If the name attribute is “Weekend”, it represents Saturday and
8unr19y_

Inhgritance path: ->ldentifiedObject
Table 295 shows all attributes of DayType.

Table 295 — Attributes of LoadModel::DayType

Attribute name mult. Attribute type Description
description 0..1 String see ldentifiedObjec
energyldentCodeEic (Entsoe) 0..1 String see |ldentifiedObjec
mRID 0..1 String see |ldentifiedObjec
name 1.1 String see ldentifiedObjec
shortName (Entsoe) 01 String see ldentifiedObjec

6.10.6 (Operation) EnergyArea(Abstract)

Desgcribes an area having energy production or consumption. Specializations are intended to
sugport the load allocation function a$ typically required in energy management systemg or
plahning studies to allocate hypothesized load levels to individual load points for power flow
anglysis. Often the energy area, can be linked to both measured and forecast load levels.

Inhgritance path: ->ldentifiedObject
Table 296 shows all-attributes of EnergyArea.

Table 296 — Attributes of LoadModel::EnergyArea

Attribute name mult. Attribute type Description
desEriptioen 0..1 String see ldentifiedObject
enekgyldentCodeEis{Entsos) 0.1 String see-ldentifiedObjest
mRID 0..1 String see IdentifiedObject
name 1.1 String see ldentifiedObject
shortName (Entsoe) 0..1 String see IdentifiedObject

6.10.7 (Operation) LoadArea

The class is the root or first level in a hierarchical structure for grouping of loads for the
purpose of load flow load scaling.

Inheritance path: ->EnergyArea->ldentifiedObject
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Table 297 shows all attributes of LoadArea.

Table 297 — Attributes of LoadModel::LoadArea

Attribute name mult. Attribute type Description
description 0..1 String see IdentifiedObject
energyldentCodeEic (Entsoe) 0..1 String see IdentifiedObject
mRID 0..1 String see ldentifiedObject
nanye +— Strimg seetdentifredObiect
shoftName (Entsoe) 0..1 String see |ldentifiedObject

6.10.8 LoadGroup(Abstract)

The class is the third level in a hierarchical structure for grouping of loads for the purposg of
loaf flow load scaling.

Inhgeritance path: ->ldentifiedObject
Talle 298 shows all attributes of LoadGroup.

Table 298 — Attributes of LoadModel::LoadGroup

Attribute name muflt. Attribute type Description
desEription 0..1 String see ldentifiedObject
enefgyldentCodeEic (Entsoe) 0..1 String see IdentifiedObject
mR|D 0..1 String see IdentifiedObject
nanje 1.1 String see ldentifiedObject
shoftName (Entsoe) 0..1 String see IdentifiedObject

Table 299 shows all association ends of LoadGroup with other classes.

Table 299 = Association ends of LoadModel::LoadGroup with other classes

mult. mult. Class type name Description
SufLoadArea [1..1] |[SubLoadArea The SubLoadArea where the Loadgroup belongs.
Association Based On:
LoadModel::

SubLoadArea.SubLoadArea[1] -----
LOddiviodel.. LOaUGTOUpDP. LOdaGTOups|T.. ]

6.10.9 LoadResponseCharacteristic

Models the characteristic response of the load demand due to changes in system conditions
such as voltage and frequency. This is not related to demand response.
If LoadResponseCharacteristic.exponentModel is True, the voltage exponents are specified
and used as to calculate:

* *%

Active power component = Pnominal (Voltage/cim:BaseVoltage.nominalVoltage)
cim:LoadResponseCharacteristic.pVoltageExponent
Reactive power component = Qnominal * (Voltage/cim:BaseVoltage.nominalVoltage)**
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cim:LoadResponseCharacteristic.qVoltageExponent
Where * means "multiply" and ** is "raised to power of".

OCL constraint:

OCL constraint:

OCL constraint:

If LoadResponseCharacteristic.exponentModel is false, the portion
reactive power modelled as constant current must be specified

If LoadResponseCharacteristic.exponentModel is false, the portion
reactive power modelled as constant impedance must be specified

If LoadResponseCharacteristic.exponentModel is false, the portion
reactive power modelled as constant power must be specified

OCL—constiraint:

OCIL constraint:

OCLL constraint:

OCLL constraint:

OCLL constraint:

In
pC

Inheritance path: ->ldentifiedObject

Table 300 shows all attributes of LoadResponseCharacteristic.

ase the values for LoadResponseCharacteristic cannot be-ebtained, the default values
pnstantPower and qConstantPower are set to 1.

If |r\gdDnennnen(\hgrgﬁfnrlehr\ nvnnnnnﬂ\/lr\rh:l IS falen the pr\rfir\n

real power modelled as constant current must be speC|f|ed

If LoadResponseCharacteristic.exponentModel is false, the portion
real power modelled as constant impedance must be specified

If LoadResponseCharacteristic.exponentModel is false,-the portion
real power modelled as constant power must be specified

If LoadResponseCharacteristic.exponentModel is true the Exponent
per unit voltage effecting reactive power must be spécified

If LoadResponseCharacteristic.exponentModel\is true the Exponent
per unit voltage effecting real power must bg specified

of

of

of

of

of

of

of

of

for
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Table 300 — Attributes of LoadModel::LoadResponseCharacteristic

Attribute name mult.| Attribute type Description

exponentModel 1..1 |Boolean Indicates the exponential voltage dependency model is
to be used. If false, the coefficient model is to be used.
The exponential voltage dependency model consist of
the attributes
- pVoltageExponent
- qVoltageExponent.
The coefficient model consist of the attributes
- pConstantimpedance
- bConstantCurrent
- pConstantPower
- qConstantimpedance
- qConstantCurrent
- qConstantPower.
The sum of pConstantimpedance, pConstantCurrent
and pConstantPower shall equal 1.
The sum of qConstantimpedance, gConstantCurrent
and qConstantPower shall equal 1.

pCdnstantCurrent 0..1 |Simple_Float Portion of active power load_.modeled as constant
current.

pCqnstantimpedance 0..1 |Simple_Float Portion of active power load modeled as constant
impedance.

pCdnstantPower 0..1 |Simple_Float Portion of active\power load modeled as constant
power.

pFrequencyExponent 0..1 |Simple_Float Exponent ©fyper unit frequency effecting active powqr.

pVdltageExponent 0..1 |Simple_Float Expanent of per unit voltage effecting real power.

gCdnstantCurrent 0..1 |Simple_Float Rortion of reactive power load modeled as constant
current.

gCdnstantimpedance 0..1 |Simple_Float Portion of reactive power load modeled as constant
impedance.

gCdnstantPower 0..1 |Simple~Float Portion of reactive power load modeled as constant
power.

gFrequencyExponent 0..1%|Simple_Float Exponent of per unit frequency effecting reactive
power.

gVdltageExponent 0..1 |Simple_Float Exponent of per unit voltage effecting reactive powef.

desEription 0..1 |String see ldentifiedObject

enefrgyldentCodeEic (Entsoe) 0..1 |String see ldentifiedObject

mR|D 0..1 |String see IdentifiedObject

nanje 1..1 |[String see |ldentifiedObject

shoftNames(Entsoe) 0..1 |String see ldentifiedObject

6.10.10 NonConformLoad

NonConformLoad represent loads that do not follow a daily load change pattern and changes

are

not correlated with the daily load change pattern.

The definition of the real and reactive power injections for an EnergyConsumer can be
done using different sets of attributes. In the simplest case, the injections can be defined
directly using only the attributes “pfixed” and “qfixed”.

The injections for a NonConformLoad can be defined as a percentage of the
NonConformLoadGroup with the attributes “pfixedPct” and “gfixedPct”. In this case, the
associated NonConformLoadGroup  would have to have an associated
NonConformLoadSchedule.


https://iecnorm.com/api/?name=1c1bb552fb174c61b6d96590ec0b089d

IEC TS 61970-600-2:2017 © IEC 2017 - 217 -

e The attributes defining the affect of voltage and frequency on the injection defined by an
associated LoadResponseCharacteristic should be supplied, if they are available, but are
not required.

Naming Convention and main containership hierarchy is:
GeographicalRegion/SubGeographicalRegion/Substation/VoltageLevel

If LoadResponseCharacteristic is missing, this load is assumed to be constant power

Inheritance path: ->EnergyConsumer->ConductingEquipment->Equipment-
>PpwersystemResource->1dentifiedObject

Table 301 shows all attributes of NonConformLoad.

Table 301 — Attributes of LoadModel::NonConformLoad

Attribute name mult. Attribute type Description
pfixed (Operation) 0..1 ActivePower see EnergyConsumer
pfixedPct (Operation) 0..1 PerCent see EnergyConsumer
gfixed (Operation) 0..1 ReactiveRower see EnergyConsumer
gfixedPct (Operation) 0..1 PerCent see EnergyConsumer
aggfegate 0..1 Boeolean see Equipment
desgription 0..1 String see IdentifiedObject
enefrgyldentCodeEic (Entsoe) 0..4 String see ldentifiedObject
mR|D 0..1 String see IdentifiedObject
nanje 1.1 String see IdentifiedObject
shoftName (Entsoe) 0..1 String see ldentifiedObject

Talple 302 shows all association-ends of NonConformLoad with other classes.
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Table 302 — Association ends of LoadModel::NonConformLoad with other classes

mult. mult. Class type name Description

LoadGroup [1..1][NonConformLoadGroup Conform loads assigned to this
ConformLoadGroup.

Association Based On:

LoadModel::
NonConformLoadGroup.LoadGroup[0..1] -----
LoadModel::
NonConformLoad.EnergyConsumers[0..*]

LoadResponse 0..1 |[LoadResponseCharacteristic

Inherited Association Based On:
Wires:: EnergyConsumer.EnergyConsumer[0.*]

LoadModel::
LoadResponseCharacteristic.LoadResponse[(..1]

BasgeVoltage 0..1 |BaseVoltage
Inherited Association Based\On
Core:: BaseVoltage.BaseVeltage[0..1]
Core::
ConductingEquipment:ConductingEquipment[§..*]

EqyipmentContainer [0..1 |[EquipmentContainer
Inherited Association Based On:
Core::
EquipmentContainer.EquipmentContainer[0..1]]
Corelx
Equipment.Equipments[0..*]

6.10.11 NonConformLoadGroup

Lo4qds that do not follow a daily and seasonal load variation pattern.
Inhgritance path: ->LoadGroup->IdentifiedObject
Table 303 shows all attributes of- NonConformLoadGroup.

Table 303 —Attributes of LoadModel::NonConformLoadGroup

Attribute name mult. Attribute type Description
desEription 0..1 String see ldentifiedObject
enefrgyldentCodeEic (Entsoe) 0..1 String see ldentifiedObject
mR|D 0..1 String see IdentifiedObject
nanje 1.1 String see ldentifiedObject
shortName (Entsoe) 0..1 String see ldentifiedObject

Table 304 shows all association ends of LoadGroup with other classes.
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Table 304 — Association ends of LoadModel::LoadGroup with other classes

mult. mult. Class type name Description

SublLoadArea 1.1 SublLoadArea Inherited Association Based On:
LoadModel:: SubLoadArea.SubLoadArea[1]

LoadModel::
LoadGroup.LoadGroups|[1..%]

6.10-42 NonConformloadSchedule

An|active power (Y1-axis) and reactive power (Y2-axis) schedule (curves) versus time
axig) for non-conforming loads, e.g., large industrial load or power station service(wh
mofeled).

Bet¢ause value1 will always be specified in MW and value2 will always be specified in MV
the|value1Multiplier and value2Multiplier attributes do not need to be specified.

>BasiclntervalSchedule->IdentifiedObject
Talple 305 shows all attributes of NonConformLoadSchedule

Table 305 — Attributes of LoadModel::Non€ConformLoadSchedule

Inhfritance path: ->SeasonDayTypeSchedule-*RegularintervalScheddle-

(X-
ere

Ar,

Attribute name mult.\( Attribute type Description
timg¢Step 1) |Seconds see RegularintervalSchedule
end[Time 1..1 |DateTime see RegularintervalSchedule
staftTime 1..1 |DateTime see BasiclntervalSchedule
valye1Unit 1..1  |UnitSymbol see BasiclntervalSchedule
valye2Unit 0..1 |UnitSymbol see BasiclntervalSchedule
desgription 0..1 |String see IdentifiedObject
enefgyldentCodeEic (Entsoe) 0..1 |String see IdentifiedObject
mR|D 0..1 |String see ldentifiedObject
nanje 1..1  |String see IdentifiedObject
shoftName (Entsoe) 0..1 |String see IdentifiedObject

Tatrle 306 shows all association ends of NonConformLoadSchedule with other classes.
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Table 306 — Association ends of LoadModel::NonConformLoadSchedule with other
classes

mult.

mult.

Class type name

Description

NonConformLoadGroup

[1..1]

NonConformLoadGroup

The NonConformLoadGroup where the
NonConformLoadSchedule belongs.

Association Based On:

LoadModel::
NonConformLoadGroup.NonConformLoadGroup[1]
LoadModel::
NonConformLoadSchedule.NonConformLoadSchedules[1..*]

Sedson (Operation) 1..1 [Season Inherited Association Based On:
LoadModel:: Season.Season[0..1]
LoadModel::
SeasonDayTypeSchedule.SeasonDayTypeSchedules[0..[]
DayType (Operation) 1..1 |DayType Inherited Association Based On:

LoadModel:: DayType.DayType[0..1]

LoadModel::
SeasonDayTypeSchedule.SeasonDayTypeSchedules[0..

3

6.1

0.13 (Operation) Season

A slpecified time period of the year.

o |To specify a relative date as the startDate or endDate for a Season, the year componjent

be “MM-DD”.

of the ISO 8601 date format (“YYYY-MM-DD”) €an be omitted. The resulting format wo

Inhgritance path: ->ldentifiedObject

Talple 307 shows all attributes of Season:

Table 307 ~ Attributes of LoadModel::Season

uld

Attribute name mult. Attribute type Description
endPate (Operation) 1..1 |MonthDay Date season
ends.
staftDate (Operation) 1..1 |MonthDay Date season
starts.
desgription 0..1 |String see
IdentifiedObje¢t
enefgyldentCodeEic (Entsoe) 0..1 |String see
IdentifiedObje¢t
mRID 01 ering lsee
IdentifiedObject
name 1..1 |String see
IdentifiedObject
shortName (Entsoe) 0..1 |String see
IdentifiedObject

6.10.14 (Operation) SeasonDayTypeSchedule(Abstract)

A time schedule covering a 24 hour period, with curve data for a specific type of season and

day.
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For schedules that are associated with Season and DayType, the associations to Season and
DayType are not required. If a schedule does not have an associated Season, the schedule
will be considered valid for all Seasons. Similarly, if a schedule does not have an association
to a DayType, the schedule will be considered to apply to all days of the week.

Inheritance path: ->RegularintervalSchedule->BasiclntervalSchedule->ldentifiedObject
Table 308 shows all attributes of SeasonDayTypeSchedule.

Table 308 — Attributes of LoadModel::SeasonDayTypeSchedule

Attribute name mult. | Attribute type Description
timg¢Step 1..1  |Seconds see RegularintervalSchedule
end[Time 1..1 |DateTime see RegularintervalSchedule
staftTime 1..1 |DateTime see BasiclntervalSchedule
valye1Unit 1..1  |UnitSymbol see BasiclntervalSchedule
valye2Unit 0..1 |UnitSymbol se€ BasiclntervalSchedule
desEription 0..1 |String see ldentifiedObject
enefgyldentCodeEic (Entsoe) 0..1 |String see IdentifiedObject
mR|D 0..1 |String see ldentifiedObject
nanje 1..1 |String see IdentifiedObject
shoftName (Entsoe) 0..1 (String see ldentifiedObject

Table 309 shows all association ends of SeasonDayTypeSchedule with other classes.

Table 309 — Association ends of LoadModel::SeasonDayTypeSchedule
with other classes

mult. mult.| Class type Description
name

Sedson (Operation) [1..1]|Season Schedules that use this Season.

Association Based On:

LoadModel::

Season.Season[0..1] -----

LoadModel::
SeasonDayTypeSchedule.SeasonDayTypeSchedules[0..*]

DayType (Opkration) [1..1]|DayType Schedules that use this DayType.

Association Based On:

LoadModel::

DayType.DayType[0..1] -----

LoadModel::
SeasonDayTypeSchedule.SeasonDayTypeSchedules[0..*]

6.10.15 (Operation) StationSupply

Station supply with load derived from the station output.
See EnergyConsumer for specific notes about inherited attributes.

Inheritance path: ->EnergyConsumer->ConductingEquipment->Equipment-
>PowerSystemResource->IdentifiedObject

Table 310 shows all attributes of StationSupply.
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Table 310 — Attributes of LoadModel::StationSupply

Attribute name mult. Attribute type Description
pfixed (Operation) 0..1 ActivePower see EnergyConsumer
pfixedPct (Operation) 0..1 PerCent see EnergyConsumer
gfixed (Operation) 0..1 ReactivePower see EnergyConsumer
gfixedPct (Operation) 0..1 PerCent see EnergyConsumer
aggregate 0..1 Boolean see Equipment
desgription 0..1 String see IdentifiedObject
enefgyldentCodeEic (Entsoe) 0..1 String see ldentifiedObject
mR|D 0..1 String see ldentifiedOQbject
nanje 1.1 String see ldentifiedObject
shoftName (Entsoe) 0..1 String see(ldentifiedObject

Table 311 shows all association ends of EnergyConsumer with other classes.

Table 311 — Association ends of Wires::EnergyConsumer with other classes

Core:: BaseVoltage.BaseVoltage[0..1]

Core::
ConductingEquipment.ConductingEquipment][

mult. mult. Class type name Description
LoadResponse 0..1 |LoadResponseCharacteristic Inherited Association Based On:
Wires:: EnergyConsumer.EnergyConsumer[0.|*]
LoadModel::
LoadResponseCharacteristic.LoadResponse[(..1]
BageVoltage 0..1 |BaseVoltage Inherited Association Based On:

4

EqyipmentContainer |(0..1

EquipmentContainer

Inherited Association Based On:
Core::

EquipmentContainer.EquipmentContainer[0..1

Core::

Equipment.Equipments[0..*]

6.1

0.16 (Operation) SubLoadArea

The classtis the second level in a hierarchical structure for grouping of loads for the purp

of Ipad flow load scaling.

DSe

Inheritance path: ->EnergyArea->ldentifiedObject

Table 312 shows all attributes of SubLoadArea.
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Table 312 — Attributes of LoadModel::SubLoadArea

Attribute name mult. Attribute type Description
description 0..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) 0..1 String see ldentifiedObject

Talle 313 shows all association ends of SubLoadArea with other classes.

Table 313 — Association ends of LoadModel::SubLoadArea with other:classes

mult. mult.

Class type name

Description

LoadArea (Operation) [1..1]

LoadArea

The LoadArea where the SubkoadArea belongs.
Association Based On:

LoadModel::
LoadArea.LoadAreald]=----

LoadModel:: SubtoadArea.SubLoadAreas[1..”]

6.11 Equivalents
6.11.1 General

The equivalents package models equivalent networks.

Figure 25 shows the diagram.
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Equivalents )

ConnectivityNodeContainer
EquivalentNetwork

+EquivalentNetwork

+EquivalentEquipments

0..

EguivalentEquipment

Wires::

ondEq

Equivalentinjection

b b+

«ShortCircuits
+ r:Resistance
ri: Resistance
r2: Resistance
x: Reactance
x0: Reactance
x2: Reactance

o b

maxP: ActivePower [0..1]
maxQ: ReactivePower [0..1]
minP: ActivePower [0..1]
minQ: ReactivePower [0..1]
regulationCapability: Boolean

~+Equivalentinjection

ReactiveCapabilityCurve

Curve

Wires::

ReactiveCapabilityCurve

EquivalentShunt

1 h
anch

+  b: Susceptance
+ g: Conductance

Wires::ExterridiNetworkinjection

+ r:Resistance

<+ r21: Resistance [0..1]

+ x: Reactance

+  x21:Reactance [0..1]

«ShortCircuits
negativeR12: Resistance
negativeR21: Resistance
negativeX12: Reactance
negativeX21: Reactance
positiveR12: Resistance
positiveR21: Resistance
positiveX12: Reactance
positiveX21: Reactanée

governorSCD\ActivePowerPerFrequency
maxP:‘ActivéFower
maX0:JReactivePower

mimP: ACtivePower

minQ: ReactivePower

«ShortCircuits

ikSecond: Boolean [0..1]
maxInitialSymShCCurrent: CurrentFlow
maxROToX0Ratio: Simple_Float
maxR1ToX1Ratio: Simple_Float
maxZ0ToZ1Ratio: Simple_Float
minlnitialSymShCCurrent: CurrentFlow
minROToX0Ratio: Simple_Float

k + 4+ + 4

EquivalentBranch
association to
BaseVoltage is
required

b o e ok e e o e

+ +

zeroR12: Resistance
zeroR21: Resissance
zeroX12: Redgtahce
zeroX21 Redgtance

minR1ToX1Ratio: Simple_Float
minZ0ToZ1Ratio: Simple_Float
voltageFactor: PU [0..1]

+ 4 4+ AN

Fguivalentbragch can have either r and x attributes or
positiveR L2 \GegativeR12, zeroR12, positiveRZ1, negativeR21,

zeroRE] g

Xiz,

forth,

iveX12, zeraX12, posit X271,
negativeXZ |1, zeroX21 attributes present in the instance file. In

caseBgui

h.r and Equi

h.x are present in

the Instance file they are used to model EquivalentBranch for
Voad flow calculations. In case other attributes are present in
the instance file they are used ony to model EquivalentBranch
for short circuit calculations according to IEC 60909

6.1

1.2 EquivalentBranch

Th

class represents equivalent branches.

Figure 25 — diagram Equivalents

OC|L constraint:If a device has more than one terminal it must have a sequenceNumber

IEC

Equivalentbranch can have either r and x attributes or positiveR12, negativeR12, zeroR12,

positiveR21,

negativeR21,

zeroR21,

positiveX12,

negativeX12,

zeroX12,

positiveX21,

negativeX21, zeroX21 attributes present in the instance file. In case EquivalentBranch.r and
Equivalentbranch.x are present in the instance file they are used to model EquivalentBranch
for load flow calculations. In case other attributes are present in the instance file they are

used ony to model EquivalentBranch for short circuit calculations according to IEC 60909.

EquivalentBranch association to BaseVoltage is required.

Inheritance
>PowerSystemResource->IdentifiedObject

path:

->EquivalentEquipment->ConductingEquipment->Equipment-

Table 314 shows all attributes of EquivalentBranch.


https://iecnorm.com/api/?name=1c1bb552fb174c61b6d96590ec0b089d

IEC TS 61970-600-2:2017 © IEC 2017

- 225 -

Table 314 — Attributes of Equivalents::EquivalentBranch

Attribute name

mult.

Attribute type

Description

negativeR12 (ShortCircuit)

1.1

Resistance

Negative sequence series resistance from terminal
sequence 1 to terminal sequence 2. Used for short
circuit data exchange according to IEC 60909
EquivalentBranch is a result of network reduction prior
to the data exchange

negativeR21 (ShortCircuit)

Resistance

Negative sequence series resistance from terminal
sequence 2 to terminal sequence 1. Used for short
circuit data exchange according to IEC 60909

EquivalentBranch is a result of network reduction prior
to the data exchange

neg

ptiveX12 (ShortCircuit)

Reactance

Negative sequence series reactance from terminal
sequence 1 to terminal sequence 2. Used for'short
circuit data exchange according to IEG-60909
Usage: EquivalentBranch is a result ©f.network
reduction prior to the data exchange

neg

ptiveX21 (ShortCircuit)

Reactance

Negative sequence series reattance from terminal
sequence 2 to terminal sequence 1. Used for short
circuit data exchange aceording to IEC 60909.
Usage: EquivalentBranch'is a result of network
reduction prior to the data exchange

pos

tiveR12 (ShortCircuit)

Resistance

Positive sequence series resistance from terminal
sequence 1 to\términal sequence 2 . Used for short
circuit datatexehange according to IEC 60909.
EquivalentBranch is a result of network reduction prior
to the data exchange.

pos

tiveR21 (ShortCircuit)

Resistance

Pasitive sequence series resistance from terminal
sequence 2 to terminal sequence 1. Used for short
circuit data exchange according to IEC 60909

EquivalentBranch is a result of network reduction prior
to the data exchange

pos

tiveX12 (ShortCircuit)

Reactance

Positive sequence series reactance from terminal
sequence 1 to terminal sequence 2. Used for short
circuit data exchange according to IEC 60909
Usage: EquivalentBranch is a result of network
reduction prior to the data exchange

pos

tiveX21 (ShortCircuit)

Reactance

Positive sequence series reactance from terminal
sequence 2 to terminal sequence 1. Used for short
circuit data exchange according to IEC 60909
Usage: EquivalentBranch is a result of network
reduction prior to the data exchange

Resistance

Positive sequence series resistance of the reduced
branch.

r21

Resistance

Resistance from terminal sequence 2 to terminal

sequence 1 .Used for steady state power flow. This
attribute is optional and represent unbalanced netwqrk
such as off-nominal phase shifter. If only
EquivalentBranch.r is given, then EquivalentBranch.[21

is assumed equal to EquivalentBranch.r.
Usage rule: EquivalentBranch is a result of network
reduction prior to the data exchange.

Reactance

Positive sequence series reactance of the reduced
branch.

x21

Reactance

Reactance from terminal sequence 2 to terminal
sequence 1 .Used for steady state power flow. This
attribute is optional and represent unbalanced network
such as off-nominal phase shifter. If only
EquivalentBranch.x is given, then EquivalentBranch.x21
is assumed equal to EquivalentBranch.x.

Usage rule: EquivalentBranch is a result of network
reduction prior to the data exchange.
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Attribute name

mult.| Attribute type

Description

zeroR12 (ShortCircuit)

1..1 |Resistance

Zero sequence series resistance from terminal
sequence 1 to terminal sequence 2. Used for short
circuit data exchange according to IEC 60909
EquivalentBranch is a result of network reduction prior

to the data exchange

zeroR21 (ShortCircuit)

1..1 |Resistance

Zero sequence series resistance from terminal
sequence 2 to terminal sequence 1. Used for short
circuit data exchange according to IEC 60909
Usage: EquivalentBranch is a result of network
reduction prior to the data exchange

zergpX12 (ShortCircuit)

1..1 |Reactance

Zero sequence series reactance from terminal
sequence 1 to terminal sequence 2. Used for short
circuit data exchange according to IEC 60909
Usage: EquivalentBranch is a result of network
reduction prior to the data exchange

zergpX21 (ShortCircuit)

1..1 |Reactance

Zero sequence series reactance from.ferminal
sequence 2 to terminal sequence_1.-Used for short
circuit data exchange accordipg\to IEC 60909
Usage: EquivalentBranch is@yresult of network
reduction prior to the data exchange

aggfegate 0..1 |Boolean see Equipment

desgription 0..1 |String see IdentifiedObject
enefrgyldentCodeEic (Entsoe) 0..1 |String see |ldentifiedObject
mR|D 0..1 |String see |dentifiedObject
nanye 1..1 |[String seeddentifiedObject
shoftName (Entsoe) 0..1 |String see’ldentifiedObject

Table 315 shows all association ends of EquivalentEquipment with other classes.

T3ble 315 — Association ends of ‘Equivalents::EquivalentEquipment with other classes

mult. mult.

Class type name

Description

EqgyivalentNetwork 0..1

EquivalentNetwork

Equivalents::

Equivalents::

Inherited Association Based On:

EquivalentEquipment.EquivalentEquipments[0..1]

EquivalentNetwork.EquivalentNetwork[0..1]

BageVoltage 0..1

BaseVoltage

Core::

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

ConductingEquipment.ConductingEquipment[0.,

be

—

EquipmentContainer 0..1

EquipmentContainer

Core::

Core::

Inherited Association Based On:

EquipmentContainer.EquipmentContainer[0..1]

Equipment.Equipments[0..*]

6.11.3 EquivalentEquipment(Abstract)

The class represents equivalent objects that are the result of a network reduction. The class
is the base for equivalent objects of different types.

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

>|dentifiedObject
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Table 316 shows all attributes of EquivalentEquipment.

Table 316 — Attributes of Equivalents::EquivalentEquipment

Attribute name mult. Attribute type Description
aggregate 0..1 Boolean see Equipment
description 0..1 String see IdentifiedObject
energyldentCodeEic (Entsoe) 0..1 String see ldentifiedObject
mR D Ot Strimg seetdentifredObiect
nanje 1.1 String see |ldentifiedObject
shoftName (Entsoe) 0..1 String see ldentifiedObject

Table 317 shows all association ends of EquivalentEquipment with other classes.

T3ble 317 — Association ends of Equivalents::EquivalentEquipment with other classes

mult. mult. Class type name

Description

Equ

ivalentNetwork [0..1]|EquivalentNetwork

The associated.reduced equivalents.
Association,Based On:

Equivalents::
EquivalentEquipment.EquivalentEquipments[0..*]
Equivalents::
EquivalentNetwork.EquivalentNetwork[0..1]

BasgeVoltage 0..1

BaseVoltage

Inherited Association Based On:

Core:: BaseVoltage.BaseVoltage[0..1]

Core::
ConductingEquipment.ConductingEquipment[0..*]

Eqy

ipmentContainer 0..1 |EquipmentContainer

Inherited Association Based On:

Core::
Equipment.Equipments[0..*]

Core:: EquipmentContainer.EquipmentContainer[0}.

1]

6.1

Thi
onl

1.4 Equivalentinjection

y at the (point of connection.

Inheritance path: ->EquivalentEquipment->ConductingEquipment->Equipms
>PE S 5 ldentifiedObi

5 class represents equivalent injections (generation or load). Voltage regulation is alloy

Table 318 shows all attributes of Equivalentinjection.

ed

nt-
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Table 318 — Attributes of Equivalents::Equivalentinjection

Attribute name mult.| Attribute type Description
maxP 0..1 |ActivePower Maximum active power of the injection.
maxQ 0..1 |ReactivePower Used for modeling of infeed for load flow exchange.

Not used for short circuit modeling. If maxQ and
minQ are not used ReactiveCapabilityCurve can be

used.
minP 0..1 |ActivePower Minimum active power of the injection.
min[ U..1 |Reactiverower UsSed Tor modeling of nfeed for foad 1Tow exchange.

Not used for short circuit modeling. If maxQ and
minQ are not used ReactiveCapabilityCurve-can b
used.

o

r (ShortCircuit) 1..1 |Resistance Positive sequence resistance. Used to represent
Extended-Ward (IEC 60909).

Usage: Extended-Ward is a resuft-of'network
reduction prior to the data exchange.

rO (BhortCircuit) 1..1 |Resistance Zero sequence resistance(_sed to represent
Extended-Ward (IEC 60909).

Usage: Extended-Ward.s a result of network
reduction prior to the“data exchange.

r2 (BhortCircuit) 1..1 |Resistance Negative sequénce resistance. Used to represent
Extended-Ward-(IEC 60909).

Usage: Extended-Ward is a result of network
reduction\prior to the data exchange.

reglilationCapability 1..1 |Boolean Specifies whether or not the Equivalentinjection hs
thescapability to regulate the local voltage.

x (§hortCircuit) 1..1 |Reactance Positive sequence reactance. Used to represent
Extended-Ward (IEC 60909).
Usage: Extended-Ward is a result of network
reduction prior to the data exchange.

X0 (ShortCircuit) 1..1 |Reactance Zero sequence reactance. Used to represent
Extended-Ward (IEC 60909).
Usage: Extended-Ward is a result of network
reduction prior to the data exchange.

x2 (ShortCircuit) 1.»1 |Reactance Negative sequence reactance. Used to represent
Extended-Ward (IEC 60909).
Usage: Extended-Ward is a result of network
reduction prior to the data exchange.

aggregate 0..1 |Boolean see Equipment

desgription 0..1 |String see IdentifiedObject

enefrgyldentCodeEic (Entsoe) 0..1 |[String see ldentifiedObject

mR|D 0..1 |[String see ldentifiedObject

nanje 1..1 |String see IdentifiedObject

shortName (Entsoe) 0..1 |[String see ldentifiedObject

Table 319 shows all association ends of Equivalentinjection with other classes.
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Table 319 — Association ends of Equivalents::Equivalentinjection with other classes

mult. mult. Class type name

Description

ReactiveCapabilityCurve |[0..1]|ReactiveCapabilityCurve

The equivalent injection using this reactive capability
curve.

Association Based On:

Wires::
ReactiveCapabilityCurve.ReactiveCapabilityCurve[0..1]
Equivalents::
Equivalentinjection.Equivalentinjection[0..*]

EqgyivalentNetwork 0..1 |EquivalentNetwork

Inherited Association Based On:

Equivalents::
EquivalentEquipment.EquivalentEquipments[07.*]
Equivalents::
EquivalentNetwork.EquivalentNetwark[0..1]

BaseVoltage 0..1 |BaseVoltage

Inherited Association Based.On:

Core:: BaseVoltage.Base\oltage[0..1]

Core::
ConductingEquipmént.ConductingEquipment[0..*]

EqyipmentContainer 0..1 |EquipmentContainer

Inherited AssaCiation Based On:
Core:: EquipmentContainer.EquipmentContainer[0.}1]

Core:¢
Eqdipment.Equipments[0..*]

6.11.5 EquivalentNetwork

A dlass that represents an external meshed network that has been reduced to an electrically

Inhgeritance path: ->ConnectivityNodeContainer->PowerSystemResource->IdentifiedObject

Table 320 shows all aftributes of EquivalentNetwork.

equivalent model. The ConnectivityNedes contained in the equivalent are intended to refEct
intgrnal nodes of the equivalent. The boundary Connectivity nodes where the equival
corlnects outside itself are NOT ¢ontained by the equivalent.

Table 320 — Attributes of Equivalents::EquivalentNetwork

nt

Attribute name mult. Attribute type Description
desEription 0..1 String see IdentifiedObject
enefgyldentCodeEic (Entsoe) 0..1 String see |dentifiedObject
mRID 0..1 String see IdentifiedObject
name 1.1 String see IdentifiedObject
shortName (Entsoe) 0..1 String see |ldentifiedObject
6.11.6 EquivalentShunt
The class represents equivalent shunts.

Inheritance path: ->EquivalentEquipment->ConductingEquipment->Equipment-

>PowerSystemResource->IdentifiedObject
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Attribute name mult. Attribute type Description

b 1..1 |Susceptance Positive sequence shunt susceptance.
g 1..1 |Conductance Positive sequence shunt conductance.
aggregate 0..1 |Boolean see Equipment

despription O—t+—Strmg |Suu tdemtifredObiect
enefgyldentCodeEic (Entsoe) 0..1 |String |see IdentifiedObject

mR|D 0..1 |[String |see IdentifiedObject

nanje 1..1 |String |see IdentifiedObject

shoftName (Entsoe) 0..1 |String |see IdentifiedObject

Table 322 shows all association ends of EquivalentEquipment with other classes.

Table 322 — Association ends of Equivalents::EquivalentEquipment with other classes

mult. mult.

Class type name

Description

EqgyivalentNetwork 0..1 |EquivalentNetwork

Inhetited Association Based On:

Equivalents::
EquivalentEquipment.EquivalentEquipments[0..*]
Equivalents::
EquivalentNetwork.EquivalentNetwork[0..1]

BaseVoltage 0..1 |BaseVoltage

Inherited Association Based On:

Core:: BaseVoltage.BaseVoltage[0..1]

Core::
ConductingEquipment.ConductingEquipment[0..*]

EqyipmentContainer 0..1 |EquipmeéntContainer

Inherited Association Based On:

Core:: EquipmentContainer.EquipmentContainer[0}.

Core::
Equipment.Equipments[0..*]

1]

6.12 ControlArea
6.12.1 General

The ~ControlArea package models area specifications which can be used for a variety
puz - : ot I o I ; I et

of
ns

for the purpose of actual generation control, load forecast area load capture, or powerflow

based analysis.

Figure 26 shows the diagram.
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class ControlAreaNotes /

FowerSystemResource

ControlArea @ |[--------

[N

The active power slack is specified by using the multiple generator slack participation factor in CIM.|

In case GeneratingUnit.normalPF is set to one and all other generating units have a zero
participation factor the GeneratingUnit which has normalPF equal to one will be the active power
slack for the ControlArea to which it belongs. In case multiple generators all these GeneratingUnit(s,
have non-zero normalFF, but there must be one GeneratingUnit per control area that have
maximum participation factor (Generatinglnit.normalFF).

e N
I case the ContolArea is used for exchanging interchange values for a model the ControlArea is
e e e e e
and load within the area defined by the terminals on the border are considered in the area
interchange control.
EC
Figure 26 — diagram ControlAreaNotes
Figure 27 shows the diagram.
CpontrolArea /
ACDCTerminal
TieFlow =+TieFlow 1 _
Core:-Terminal
+ sitiveFlowln: Boclean
| - 0.2 . + phases: PhaseCode [0..1]
+Terminal
+TieFlow | 0..%
+ControlArea 1 +EnergyArea IdentifiedObject
¥ ControlArea O ti «Operations
FPowerSystemResqupe +iparation L pe'" fal--
ControlArea ] Ener. i
gyArea
0.1 «Operations 0.1
+ type: ControlAreaTypeKind '
+ControlArea 4, 1 Controldrea EnergyArea is required for
Operation, not for Flanning (bus-branch
moadef)
~ControlAreaGengratingUnit 0."
IdentifiedObject
ControlAreaGeneratingUnit
“enumeration:
o ControlAreaTypeKind
&@ZontrolAreaGeneratingUnit
ACC
TOTECasSt
Interchange
+GCeneratingUnit ]
Equipment
Production:-GeneratingUnit
IEC

Figure 27 — diagram ControlArea
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6.12.2 ControlArea

A control area is a grouping of generating units and/or loads and a cutset of tie lines (as
terminals) which may be used for a variety of purposes including automatic generation
control, powerflow solution area interchange control specification, and input to load
forecasting. Note that any number of overlapping control area specifications can be
superimposed on the physical model.

In case the ContolArea is used for exchanging interchange values for a model the
ControlArea is defined on the basis of the terminals on the border of the control area.

Thesrefo aene on nd-locad hin-the e defined-b he-termin on-the-border-are

The active power slack is specified by using the multiple generator slack participationfactof in
. In case GeneratingUnit.normalPF is set to one and all other generating units,hvave a zgro
icipation factor the GeneratingUnit which has normalPF equal to one wilk'be the aclive
power slack for the ControlArea to which it belongs. In case multiple generators all th¢se
GeheratingUnit(s) have non-zero normalPF, but there must be one GeneratingUnit per confrol
areja that have maximum participation factor (GeneratingUnit.normalPFE).

Inhgritance path: ->PowerSystemResource->IdentifiedObject
Table 323 shows all attributes of ControlArea.

Table 323 — Attributes of ControlArea::ControlArea

Attribute name mult. Attribute type Description

type 1..1 |ControlAreaTypeKind The primary type of control area definition
used to determine if this is used for automatic
generation control, for planning interchange
control, or other purposes. A control area
specified with primary type of automatic
generation control could still be forecast an
used as an interchange area in power flow

[}

analysis.
desEription 0.;1 |[String see |ldentifiedObject
enefgyldentCodeEic (Entsoe) 0..1 |String see IdentifiedObject
mR|D 0..1 |[String see |ldentifiedObject
nanje 1..1 |[String see |ldentifiedObject
shoftName (Entsoe) 0..1 |[String see |ldentifiedObject

Tatrle 324 shows all association ends of ControlArea with other classes.

Table 324 — Association ends of ControlArea::ControlArea with other classes

mult. mult., Class type Description
name
EnergyArea (Operation) [0..1]|EnergyArea The energy area that is forecast from this control area

specification.

Association Based On:

ControlArea::
ControlArea.ControlArea[0..1] -----
LoadModel:: EnergyArea.EnergyAreal0..1]
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6.12.3 ControlAreaGeneratingUnit

A control area generating unit. This class is needed so that alternate control area definitions
may include the same generating unit. Note only one instance within a control area should
reference a specific generating unit.

Inheritance path: ->ldentifiedObject

Table 325 shows all attributes of ControlAreaGeneratingUnit.

Table 325 — Attributes of ControlArea::ControlAreaGeneratingUnit

Attribute name mult. Attribute type Description
desEription 0..1 String see ldentifiedObject
enefgyldentCodeEic (Entsoe) 0..1 String see |ldentifiedObject
mR|D 0..1 String see_ldentifiedObject
nanje 1.1 String see ldentifiedObject
shoftName (Entsoe) 0..1 String see IdentifiedObject

Table 326 shows all association ends of ControlAreaGeneratingUnit with other classes.

Table 326 — Association ends of ControlArea::ControlAreaGeneratingUnit with other
classes

mult. mult.| Class type Description
name

CorjtrolArea [1..1]|ControlArea The parent’control area for the generating unit specifications.
Assogciation Based On:

ControlArea::
ControlAreaGeneratingUnit.ControlAreaGeneratingUnit[0..*] -----
ControlArea:: ControlArea.ControlArea[1]

GerjeratingUnit [1..1]|GeneratingUnit |The generating unit specified for this control area. Note that a control
area should include a GeneratingUnit only once.

Association Based On:

ControlArea::
ControlAreaGeneratingUnit.ControlAreaGeneratingUnit[0..*] -----
Production:: GeneratingUnit.GeneratingUnit[1]

6.12.4 TieFlow

A flow spécification in terms of location and direction for a control area.

Table 327 shows all attributes of TieFlow.

Table 327 — Attributes of ControlArea::TieFlow

Attribute name |mult.| Attribute type Description

positiveFlowlIn 1..1 |Boolean True if the flow into the terminal (load convention) is also flow into the
control area. For example, this attribute should be true if using the tie
line terminal further away from the control area. For example to
represent a tie to a shunt component (like a load or generator) in
another area, this is the near end of a branch and this attribute would be
specified as false.

Table 328 shows all association ends of TieFlow with other classes.
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Table 328 — Association ends of ControlArea::TieFlow with other classes

mult. mult. Class type name Description

ControlArea [1..1] |ControlArea The control area of the tie flows.
Association Based On:

ControlArea::

TieFlow.TieFlow[0..*] -----

ControlArea:: ControlArea.ControlArea[1]

Terminal [1..1] |Terminal The terminal to which this tie flow belongs.
Association Based On:

ControlArea::

TieFlow.TieFlow[0..2] -----

Core:: Terminal.Terminal[1]

6.12.5 Enumerations — ControlAreaTypeKind

The type of control area.

Literal Description Code
AGC Used for automatic generation control.
Forgcast Used for load forecast:
Interchange Used for interchangésspecification or control.

6.13 Global Used Datatypes
6.13.1 ApparentPower

Prgduct of the RMS value of the voltage and.the RMS value of the current.
Vallue type is IEEE 754 simple precisian floating point
Table 329 shows all attributes.of ApparentPower.

Table 329 2 Attributes of DomainProfile::ApparentPower.

Attributename mult. Attribute type Description
valye (CIMDatatype) 0..1 Float
unif] (CIMDatatype) 0..1 UnitSymbol ConstantValue= VA
mulfiplier (ChMiDatatype) 0..1 UnitMultiplier ConstantValue= M

6.13.2 ActivePower

Product of RMS value of the voltage and the RMS value of the in-phase component of the
current.

Value type is IEEE 754 simple precision floating point

Table 330 shows all attributes of ActivePower.
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Table 330 — Attributes of DomainProfile::ActivePower.

Attribute name mult. Attribute type Description
value (CIMDatatype) 0..1 |Float
unit (CIMDatatype) 0..1  |UnitSymbol ConstantValue= W
multiplier (CIMDatatype) 0..1 |UnitMultiplier ConstantValue= M

6.13.3 Voltage

Electrical voltage, can be both AC and DC.

Val

Table 331 shows all attributes of Voltage.

ue type is IEEE 754 simple precision floating point

Table 331 — Attributes of DomainProfile::Voltage.

Attribute name

mult.

Attribute type

Description

valy

e (CIMDatatype)

0..1 [Float

unit

(CIMDatatype)

0..1 |UnitSymbol

ConstantValug
\Y

mul

iplier (CIMDatatype)

0..1 |UnitMultiplier

ConstantValug

6.1

Re

Val

3.4 Resistance

bistance (real part of impedance).

Talple 332 shows all attributes of Resistance.

ue type is IEEE 754 simple precision floating point

Table 332 — Attributes of DomainProfile::Resistance.

Attribute name mult. Attribute type Description
valye (CIMDatatype) 0..1 |Float
unif] (CIMDatatype) 0..1 |UnitSymbol ConstantValue= ohnj
mulfiplier (CIMDatatype) 0..1 [UnitMultiplier ConstantValue= nong

6.13.5 ActivePowerPerCurrentFlow

Table 333 shows all attributes of ActivePowerPerCurrentFlow.
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Table 333 — Attributes of DomainProfile::ActivePowerPerCurrentFlow.

Attribute name mult. Attribute type Description
denominatorMultiplier (CIMDatatype) 0..1 |UnitMultiplier ConstantValue=
none
denominatorUnit (CIMDatatype) 0..1 |UnitSymbol ConstantValue= A
multiplier (CIMDatatype) 0..1 |UnitMultiplier ConstantValue= M
unit (CIMDatatype) 0..1 |UnitSymbol ConstantValue= W

valye(CtvtBatatype)

m1odt

6.13.6 AngleDegrees

Mepsurement of angle in degrees.

Valjue type is IEEE 754 simple precision floating point

Table 334 shows all attributes of AngleDegrees.

Table 334 — Attributes of DomainProfile::AngleDegrees.

Attribute name mult. Attribute type Description
valye (CIMDatatype) 0..1 |Float
unitl (CIMDatatype) 0..1 |UnitSymbol ConstantValue= deg
mulfiplier (CIMDatatype) 0..1 |UnitMuHtiplier ConstantValue=

none

6.13.7 CurrentFlow

Electrical current with sign convention: positive flow is out of the conducting equipment into
the|connectivity node. Can belboth AC and DC.

Valjue type is IEEE 754tvsimple precision floating point

Talple 335 shows allbattributes of CurrentFlow.

Table 335 — Attributes of DomainProfile::CurrentFlow.

Attribute name mult. Attribute type Description
valye (CIMDatatype) 0..1 |Float
unit (CIMDatatype) 0..1 |UnitSymbol ConstantValue=
A
multiplier (CIMDatatype) 0..1 |UnitMultiplier ConstantValue=

none

6.13.8 Inductance

Inductive part of reactance (imaginary part of impedance), at rated frequency.

Table 336 shows all attributes of Inductance.
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Attribute name mult. Attribute type Description
value (CIMDatatype) 0..1 |Float
unit (CIMDatatype) 0..1 |UnitSymbol ConstantValue=
H
multiplier (CIMDatatype) 0..1 |UnitMultiplier ConstantValue=

none

6.13.9 Capacitance

Capacitive part of reactance (imaginary part of impedance), at rated frequency.

Table 337 shows all attributes of Capacitance.

Table 337 — Attributes of DomainProfile::Capacitance.

Attribute name mult. Attribute type Descriptioh
valye (CIMDatatype) 0..1 |Float
unif] (CIMDatatype) 0..1 |UnitSymbol ConstantValug=
mulfiplier (CIMDatatype) 0..1 |UnitMultiplier ConstantValug=

none

6.13.10 Length

Unit of length. Never negative.

Vallue type is IEEE 754 simple precision floating point

Talle 338 shows all attributes-of Length.

Table-338 — Attributes of DomainProfile::Length.

Attribute/name mult. Attribute type Description
valye (CIMDatatype) 0..1 |Float
unitl (CIMDatatype) 0..1 |UnitSymbol ConstantValug=
m
mulfiplief (CtMDatatype) 0..1 |UnitMultiplier ConstantValug=

6.13.11 CapacitancePerLength

Capacitance per unit of length.

Table 339 shows all attributes of CapacitancePerLength.
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Table 339 — Attributes of DomainProfile::CapacitancePerLength.

Attribute name mult. Attribute type Description

value (CIMDatatype) 0..1 |Float

unit (CIMDatatype) 0..1 |UnitSymbol ConstantValue= F

multiplier (CIMDatatype) 0..1 |UnitMultiplier ConstantValue=
none

denominatorUnit (CIMDatatype) 0..1 |UnitSymbol ConstantValue=
m

denpminatorMultiplier (CIMDatatype) 0..1 |UnitMultiplier ConstantValug=

none

6.13.12 InductancePerLength

Inductance per unit of length.

Table 340 shows all attributes of InductancePerLength.

Table 340 — Attributes of DomainProfile::InductancePerLength.

Attribute name mult. Attribute type Description

valye (CIMDatatype) 0..1 |Float

unif] (CIMDatatype) 0..1 |UnitSymbgl ConstantValug=
H

mulfiplier (CIMDatatype) 0..1 |UnitMultiplier ConstantValug=
none

denpminatorUnit (CIMDatatype) 0..1\ [UnitSymbol ConstantValug=
m

denpminatorMultiplier (CIMDatatype) 0..1 |UnitMultiplier ConstantValug=

none

6.13.13 ResistancePerlkength

Resgistance (real paft of impedance) per unit of length.

Table 341 shows' all attributes of ResistancePerLength.

Table 341 — Attributes

of DomainProfile::ResistancePerLength.

Attribute name mult. Attribute type Description

value (CIMDatatype) 0..1 |Float

unit (CIMDatatype) 0..1 |UnitSymbol ConstantValue=
ohm

multiplier (CIMDatatype) 0..1 |UnitMultiplier ConstantValue=
none

denominatorUnit (CIMDatatype) 0..1 |UnitSymbol ConstantValue=
m

denominatorMultiplier (CIMDatatype) 0..1 |UnitMultiplier ConstantValue=

none
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6.13.14 Simple_Float

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

In an ENTSO-E profile, Simple_Float range is the IEEE 754 simple precision floating point
one. It corresponds to xs:float datatype.

Table 342 shows all attributes of Simple_Float.

Table 342 — Attributes of DomainProfile::Simple_Float.

Attribute name

mult.

Attribute type

Descriptlion

vall

e (CIMDatatype)

1..1 [Float

6.1

Pe

Val

3.15 PerCent

ue type is IEEE 754 simple precision floating point

Talple 343 shows all attributes of PerCent.

centage on a defined base. For example, specify as 100 to indicate ab the defined base

Table 343 — Attributes of DomainProfile::PerCent.

Attribute name mult. Attribute.type Description
valye (CIMDatatype) 0..1 Float Normally 0 — 100 on a defined base
unif] (CIMDatatype) 0..1 UnitSymbol ConstantValue= none
mulfiplier (CIMDatatype) 0..1 UnitMultiplier ConstantValue= none

6.1

3.16 AngleRadians

Phase angle in radians.

Table 344 shows allaftributes of AngleRadians.

Fable 344 — Attributes of DomainProfile::AngleRadians.

Attribute name

mult.

Attribute type

Description

valy

e (ClMDatatype)

0..1 [Float

un

(CiMDatatype)

0.1 [UnitSymbol

ConstantValu

rad

multiplier (CIMDatatype)

0..1 |UnitMultiplier

ConstantValue=
none

6.1

3.17 Reactance

Reactance (imaginary part of impedance), at rated frequency.

Value type is IEEE 754 simple precision floating point

Table 345 shows all attributes of Reactance.
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Table 345 — Attributes of DomainProfile::Reactance

Attribute name mult. Attribute type Description
value (CIMDatatype) 0..1 |Float
unit (CIMDatatype) 0..1 |UnitSymbol ConstantValue=
ohm
multiplier (CIMDatatype) 0..1 |UnitMultiplier ConstantValue=
none

6.13.18 Money

Amfount of money.
Vallue atype is IEEE 754 simple precision floating point
Table 346 shows all attributes of Money.

Table 346 — Attributes of DomainProfile::Money.

Attribute name mult. Attribute type Description
unif] (CIMDatatype) 0..1 |Currency ConstantValug=
EUR
mulfiplier (CIMDatatype) 0..1 |UnitMultiplief ConstantValug=
none
valye (CIMDatatype) 0..1 |Decimal

6.13.19 Seconds

Time, in seconds.
Vallue type is IEEE 754 simple_precision floating point
Table 347 shows all attributes of Seconds.

Table 347 — Attributes of DomainProfile::Seconds.

Attribute name mult. Attribute type Description
valye (ClMBatatype) 0..1 |Float Time, in secorlds
unif] (GlMDatatype) 0..1 |UnitSymbol ConstantValug= s
multiplier (CIMDatatype) 0..17 [UnitMultiplier ConstantValue=

none

6.13.20 Susceptance

Imaginary part of admittance.
Value type is IEEE 754 simple precision floating point

Table 348 shows all attributes of Susceptance.
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Table 348 — Attributes of DomainProfile::Susceptance.

Attribute name mult. Attribute type Description
value (CIMDatatype) 0..1 |Float
unit (CIMDatatype) 0..1 |UnitSymbol ConstantValue=
S
multiplier (CIMDatatype) 0..1 |UnitMultiplier ConstantValue=
none

6.13.21 Conductance

Fagtor by which voltage must be multiplied to give corresponding power lost from la cirduit.
Real part of admittance.

Valjue type is IEEE 754 simple precision floating point
Table 349 shows all attributes of Conductance.

Table 349 — Attributes of DomainProfile::Conductance.

Attribute name mult. Attribute’ type Descriptioh
valye (CIMDatatype) 0..1 |Float
unitl (CIMDatatype) 0..1 |UnitSymbol ConstantValug=
S
mulfiplier (CIMDatatype) 0..1 |UnitMultiplier ConstantValug=
none

6.13.22 Temperature

Vallue of temperature in degrees:Celsius.
Vallue type is IEEE 754 simple precision floating point
Table 350 shows all atttibutes of Temperature.

Table 350 — Attributes of DomainProfile::Temperature.

Attribute name mult. Attribute type Description
mulfiplier (CtMDatatype) 0..1 |UnitMultiplier ConstantValug=
none
unit (CTMDatatype) 0..T [UnitSymbol ConstantValue=
degC
value (CIMDatatype) 0..1 |Float

6.13.23 Frequency

Cycles per second.
Value type is IEEE 754 simple precision floating point

Table 351 shows all attributes of Frequency.
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Table 351 — Attributes of DomainProfile::Frequency.
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Attribute name mult. Attribute type Description
value (CIMDatatype) 0..1 |Float
unit (CIMDatatype) 0..1 |UnitSymbol ConstantValue=
Hz
multiplier (CIMDatatype) 0..1 |UnitMultiplier DefaultValue=

none

6.13.24 RotationSpeed

Number of revolutions per second.

Valjue type is IEEE 754 simple precision floating point

Table 352 shows all attributes of RotationSpeed.

Table 352 — Attributes of DomainProfile::RotationSpeed.

Attribute name mult. Attributetype Description

valye (CIMDatatype) 0..1 |Float

unif] (CIMDatatype) 0..1 |UnitSymbol ConstantValug=
none

mulfiplier (CIMDatatype) 0..1 |UnitMultiplier ConstantValug=
none

denpminatorUnit (CIMDatatype) 0..1 |UnitSymbol ConstantValug= s

denpminatorMultiplier (CIMDatatype) 0..1, |UnitMultiplier ConstantValug=

none

6.13.25 ReactivePower

Prgduct of RMS value of the voltage and the RMS value of the quadrature component of the

curfent.

Vallue type is IEEE 754 simple precision floating point

Talple 353 shows all attributes of ReactivePower.

Table 353 — Attributes of DomainProfile::ReactivePower.

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

M

6.13.26 ActivePowerPerFrequency

Active power variation with frequency.

Table 354 shows all attributes of ActivePowerPerFrequency.
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Table 354 — Attributes of DomainProfile::ActivePowerPerFrequency.

Attribute name mult. Attribute type Description

denominatorMultiplier (CIMDatatype) 0..1 |UnitMultiplier ConstantValue=
none

denominatorUnit (CIMDatatype) 0..1 |UnitSymbol ConstantValue=
Hz

multiplier (CIMDatatype) 0..1 |UnitMultiplier ConstantValue=
M

unitffTCIMDatatype) U..T_[onitsymbol Tonstantvalug=
4

valye (CIMDatatype) 0..1 |Float

6.13.27 PU

Pert Unit — a positive or negative value referred to a defined base. Values\typically range filom

-10/to +10.

Vallue type is IEEE 754 simple precision floating point

Talple 355 shows all attributes of PU.

Table 355 — Attributes of DomainProfile::PU.

Attribute name mult. Attribute type Description
valye (CIMDatatype) 0..1 |Float
unif] (CIMDatatype) 0..1 {UnitSymbol ConstantValug=
none
multiplier (CIMDatatype) 0..1 |UnitMultiplier ConstantValug=

none

6.1B3.28 VoltagePerReactivePower

Voltage variation with\reactive power.

Vallue type is IEEE 754 simple precision floating point

Table 356 shows all attributes of VoltagePerReactivePower.

Table 356 — Attributes of DomainProfile::VoltagePerReactivePower.

Attribute name mult. Attribute type Description

value (CIMDatatype) 0..1 |Float

unit (CIMDatatype) 0..1 |UnitSymbol ConstantValue=
\

denominatorMultiplier (CIMDatatype) 0..1 |UnitMultiplier ConstantValue=
M

multiplier (CIMDatatype) 0..1 |UnitMultiplier ConstantValue= k

denominatorUnit (CIMDatatype) 0..1 |UnitSymbol ConstantValue=

\VAr
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6.13.29 Enumerations
6.13.29.1 UnitSymbol
The units defined for usage in the CIM.

Literal Description Code
VA Apparent power in volt ampere.
W Active power in watt.
VAl P\caut;vc PUWTI ;II VU:t alfrpcIrc ICGUt;VU.
AR Apparent energy in volt ampere hours.
Wh Real energy in what hours.
VArh Reactive energy in volt ampere reactive hours.
\ Voltage in volt.
ohn Resistance in ohm.
A Current in ampere.

Capacitance in farad.

H Inductance in henry.

deglC

Relative temperature in degrees Celsius. In the Sl 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.
nonge Dimension lesg"quantity, e.g. count, per unit, etc.
Hz Frequency, in-hertz.

g Mass in‘gram.

Pa Pressdre in pascal (n/m2).
m Length in meter.

m2 ATET T SqUATE TITEtETS:
m3 Volume in cubic meters.

6.13.29.2 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.
nong No multiplier or equivalently multiply by 1.

6.18.29.3 UnitSymbol

The units defined for usage in the CIM.
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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.
ohn Resistance in ohm.
A Current in ampere.

Capacitance in farad.

H Inductance in henry.

difficult to manage in software.

deglC 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

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 pasgal (n/m2).
m Length in meter.

m2 Area inisquare meters.
m3 Voelume in cubic meters.

6.13:29°4 DCPolarityKind

Polarity for DC circuits.

Literal Description Code
positive Positive pole.
middle Middle pole, potentially grounded.
negative Negative pole.

6.13.29.5 DCConverterOperatingModeKind

The operating mode of an HVDC bipole.
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Literal Description

Code

bipolar Bipolar operation.

monopolarMetallicReturn Monopolar operation with metallic return

monopolarGroundReturn Monopolar operation with ground return

6.13.29.6 PhaseCode

En
dis
ser
ang
Thilough single-phase transformer connections, these secondary circuits may be‘served fjom
ong or two of the primary phases A, B, and C. For three-phase loads, use thefA; B, C phase
codes instead of s12N.
Uiteral Description Cdde
ABCN Phases A, B, C, and N.
AB( Phases A, B, and C.
ABN Phases A, B, and neutral.
ACltl Phases A, C and neutral.
BCIII Phases B, C, and neutral.
AB Phases A and B.
AC Phases A and C.
BC Phases B and C.
AN Phases A and neutral.
BN Phases B and neutral.
CN Phases C and neutral.
A Phase A.
B Phase B.
C Phase C.
N Neutral phase.
s1N Secondary phase 1 and neutral.
s2N Secondary phase 2 and neutral.
s12N Secondary phases 1, 2, and neutral.
s1 Secondary phase 1.
s2 Secondary phase 2.
s12 Secondary phase 1 and 2.

6.13.29.7 Source

Source gives information related to the origin of a value.
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Literal Description Code
PROCESS The value is provided by input from the process I/O or being calculated from some
function.
DEFAULTED The value contains a default value.
SUBSTITUTED The value is provided by input of an operator or by an automatic source.
6.13.29.8 Validity
Vallidity for MeasurementValue.
Literal Description Cpde
GOpD The value is marked good if no abnormal condition of the acquisition function orithe
information source is detected.
QUESTIONABLE The value is marked questionable if a supervision function detects an-abnormal
behaviour, however the value could still be valid. The client is respensible for
determining whether or not values marked "questionable" should beg, used.
INVALID The value is marked invalid when a supervision function recogfises abnormal
conditions of the acquisition function or the information souree (missing or non-
operating updating devices). The value is not defined under this condition. The mark
invalid is used to indicate to the client that the value may be incorrect and shall not be
used.
6.18.29.9 FuelType
Type of fuel.
Literal Description Cpde
coa Generic coal, not including lignite type.
oil Oil.
gas Natural gas.
lign|te The fuel is lignite coal.\Note that this is a special type of coal, so the other enum of coal is
reserved for hard c@alytypes or if the exact type of coal is not known.
har¢iCoal |Hard coal.
oilShale Oil Shale,
6.13.29.10(GeneratorControlSource
ThT source of controls for a generating unit.
Literal Description Code
unavailable Not available.
offAGC Off of automatic generation control (AGC).
onAGC On automatic generation control (AGC).
plantControl Plant is controlling.

6.13.29.11 Currency

Monetary currencies. This list is not exhaustive.
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Literal Description Code

uUsD US dollar

EUR European euro

AUD Australian dollar

CAD Canadian dollar

CHF Swiss francs

CNY Chinese yuan renminbi

DKH Danish crown

GBP British pound

JPY Japanese yen

NO Norwegian crown

RUR Russian ruble

SEH Swedish crown

INR] India rupees

other Another type of currency.

6.13.29.12 HydroEnergyConversionKind

Spécifies the capability of the hydro generating unit'to convert energy as a generator or

pump.

Literal Description Code
gengrator Able to generate powerj\but not able to pump water for energy storage.
punpAndGenerator Able to both generate’ power and pump water for energy storage.
6.13.29.13 HydroPlantStorageKind
The type of hydro power plant.

Literal Description Code
runPfRiver Run of river.
punjpedStorage Pumped storage.
storage Storage.
6.13.29.14 WindGenUnitKind
Kind of wind generating unit.

Literal Description Code
offshore The wind generating unit is located offshore.
onshore The wind generating unit is located onshore.

6.13.29.15 CurveStyle

Style or shape of curve.
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Literal Description Code

constantYValue The Y-axis values are assumed constant until the next curve point and prior to the
first curve point.

straightLineYValues The Y-axis values are assumed to be a straight line between values. Also known as
linear interpolation.

6.13.29.16 LimitTypeKind

Theenumeration defines the kinds of the limit tylnpc

Literal Description Cpde

patl The Permanent Admissible Transmission Loading (PATL) is the loading in Amps, MVA or'MW
that can be accepted by a network branch for an unlimited duration without any risk for’the
material.

The duration attribute is not used and shall be excluded for the PATL limit typé~Hence only
one limit value exists for the PATL type.

patl Permanent Admissible Transmission Loading Threshold (PATLT) is a value'in engineering
units defined for PATL and calculated using percentage less than 100 'of the PATL type
intended to alert operators of an arising condition. The percentage should be given in the
name of the OperationalLimitSet. The aceptableDuration is anothef way to express the
severity of the limit.

tatl Temporarily Admissible Transmission Loading (TATL) which is the loading in Amps, MVA or
MW that can be accepted by a branch for a certain limited\duration.
The TATL can be defined in different ways:

— as a fixed percentage of the PATL for a givenfime (for example, 115 % of the PATL that
can be accepted during 15 minutes),

— pairs of TATL type and Duration calculated for each line taking into account its particular,
configuration and conditions of functioning (for example, it can define a TATL acceptable
during 20 minutes and another onesacceptable during 10 minutes).

Such a definition of TATL can depend'on the initial operating conditions of the network
element (sag situation of a line).The duration attribute can be used define several TATL limit
types. Hence multiple TATL limit’values may exist having different durations.

tc Tripping Current (TC) is,the ultimate intensity without any delay. It is defined as the threshold
the line will trip without any possible remedial actions.

The tripping of the network element is ordered by protections against short circuits or by
overload protectionsy but in any case, the activation delay of these protections is not
compatible with the reaction delay of an operator (less than one minute).

The duration,is always zero and the duration attribute may be left out. Hence only one limit
value exists-for the TC type.

tct Tripping Current Threshold (TCT) is a value in engineering units defined for TC and
calculated using percentage less than 100 of the TC type intended to alert operators of an
arising condition. The percentage should be given in the name of the OperationalLimitSet.
The aceptableDuration is another way to express the severity of the limit.

highVoltage Referring to the rating of the equipments, a voltage too high can lead to accelerated ageing
or the destruction of the equipment.
This limit type may or may not have duration.

lowVoltage A too low voltage can disturb the normal operation of some protections and transformer
equipped with on-load tap changers, electronic power devices or can affect the behaviour of
the auxiliaries of generation units.

This limit type may or may not have duration.

6.13.29.17 OperationalLimitDirectionKind

The direction attribute describes the side of a limit that is a violation.


https://iecnorm.com/api/?name=1c1bb552fb174c61b6d96590ec0b089d

IEC TS 61970-600-2:2017 © IEC 2017 - 251 -
Literal Description Code
high High means that a monitored value above the limit value is a violation. If applied to a
terminal flow, the positive direction is into the terminal.
low Low means a monitored value below the limit is a violation. If applied to a terminal flow,
the positive direction is into the terminal.
absoluteValue An absoluteValue limit means that a monitored absolute value above the limit value is a
violation.
6.13-29 18 PetersencColtModeKind
The mode of operation for a Petersen coil.
Literal Description Codle
fixep Fixed position.
manual Manual positioning.
aut¢maticPositioning Automatic positioning.
6.13.29.19 WindingConnection
Winding connection type.
Literal Description Code
D Delta
Y Wye
Z ZigZag
Yn Wye, with neutral brought out for grounding.
Zn ZigZag, with neutral*brought out for grounding.
A Autotransformer common winding
| Independent winding, for single-phase connections
6.1B.29.20 TransformerControlMode
Control modes*for a transformer.
Literal Description Cofde
volt Voltage control
reactive Reactive power flow controt
6.13.29.21 RegulatingControlModeKind

The kind of regulation model. For example regulating voltage, reactive power, active power,

etc
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Literal Description Code
voltage \Voltage is specified.
activePower Active power is specified.
reactivePower Reactive power is specified.
currentFlow Current flow is specified.
admittance Admittance is specified.
timeScheduled Control switches on/off by time of day. The times may change on the weekend, or
in different seasons
temperature Control switches on/off based on the local temperature (i.e., a thermostat).
powerFactor Power factor is specified.

6.13.29.22 SVCControlMode

Static VAr Compensator control mode.

Literal Description Code

reag¢tivePower

volthge

6.13.29.23 ShortCircuitRotorKind

Type of rotor, used by short circuit applications.

Literal Description Code
salientPole1 Salient pole 1 in thelEE\60909
saligntPole2 Salient pole 2 in IE€ 60909
turboSeries1 Turbo Series(1 in thelEC 60909
turjoSeries2 Turbo series 2 in IEC 60909

6.1B.29.24 SynchronousMachineKind

Symchronous machine type.

Literal Description Code

gengrator

contterrser

generatorOrCondenser

motor

generatorOrMotor

motorOrCondenser

generatorOrCondenserOrMotor

6.13.29.25 ControlAreaTypeKind

The type of control area.
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Literal Description Code
AGC Used for automatic generation control.
Forecast Used for load forecast.
Interchange Used for interchange specification or control.

6.13.30 Primitives

6.13.30.1 String

A dtring consisting of a sequence of characters. The character encoding is UTF-8. The\sting
lenpth is unspecified and unlimited.

6.13.30.2 Date

Dafe as "yyyy-mm-dd", which conforms to ISO 8601. UTC time zone is spgcified as "yyyy-mm-
dd4". A local timezone relative UTC is specified as "yyyy-mm-dd(+/-)hhymm".

6.13.30.3 Float

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

6.13.30.4 Integer

Aninteger number. The range is unspecified and nof limited.

6.13.30.5 Float

A floating point number. The range is unspéeified and not limited.

6.13.30.6 Boolean

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

6.13.30.7 DateTime

Dale and time as "yyyy-mm-ddThh:mm:ss.sss", which conforms with 1SO 8601. UTC time
zorle is specified as("yyyy-mm-ddThh:mm:ss.sssZ". A local timezone relative UTC is specified
as ["yyyy-mm-ddThh:mm:ss.sss-hh:mm". The second component (shown here as "ss.sgs")
codld have any.number of digits in its fractional part to allow any kind of precision bey¢nd
sedonds.

6.13.30.8)" Decimal

D + |- 4+l o 410 F o 1 + £ i 1 o
e mrrar 1o uic vaostT= 1U 1T1utdtlivulial Oyolclll TU1 IC}JICDCIILIIIH 1Tar 1rmuitimtoutTro.

6.13.30.9 MonthDay

MonthDay format as "--mm-dd", which conforms to XSD data type gMonthDay.

7 SteadyStateHypothesisProfile

71 General

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

IdentifiedObject]
Core:.
PowerSystemResource

«Descriptions

“Descriptions.
Wires::RegulatingControl

discrete: Boolean
enabled: Boolean

targetDeadband: Simple_Float [0..1]
targetValue:

[

targetValueUnitMultiplier: UnitMultiplier

+  netinterchange: ActivePower
+ plolerance: ActivePower [0..1]

+ controlEnabled: Boolean
+  step: Simple_Float

«Descriptions
tioTapChanger

Wires:: I

V the range is from 99 to 101 kV.

100 kV and the targetDeadband is 2

sections: Simple_Float

o WDescriptions. WDescriptions
- s Wires:

rimarily used if the Tabular >
ReguiatingControl.discrete is set to

rue”. Tools should handle cases in s

yhich RegulatingControl.targetDeadband «Descriptions —— «Descriptions

las a value if RegulatingControl.discrete| Wires:: = Wires: -

set to “false” or cases in which L

RegulatingControl.targetDeadband

poaszae. RegulatingCond RegulatingCondeq

fote that for instance, if the targetValue| Wires::ShuntCompensator| Descriptions

Wires::StaticVarCompensator

ConductingEquipment| «Descri

«Descriptions

iptions

Wires::

«Descriptions
Wir

eactivePower

Wires::EnergySource

Wires::ExternalNetworkinjection

+ activePower: ActivePower
+  reactivePower: ReactivePower cenumerations RotatingMachine
ires::
P— «Descriptions
generator
«Descriptions ek +
p: ActivePower
A s RotatingMachine|
+  regulationStatus: Boolean [0..1] . «Descriptions
regulationTarget: Voltage [0..1]
generator +
condenser +  referencePriority: Integer 4
Equivalentinjection. regulationStatus and — N
are
required attributes if the
Equivalentinjection is connected to a non- RegulatingCondeg
Boundary node.
founcary m «Description»

+  p: ActivePower
+ q:ReactivePower

=

+ referencePriority: Integer

«Descriptions
Wires::Switch

< Wires::Protectedswitch

+ open: Boolean

«Descriptions

Wires:

«Descriptions 4
Wires::Breaker

oemrgg,cemuxingunn

Equipment|

N

\-
normalPF: simple_Float

«Operation.ShortCi...

res::

«Descriptions
Wires::

«Descriptions
Generation::

sEntsoes

SteadyStatetypothesisVersion

[

baseUML: String = iec61970cim16v2... {readOnly}

"
o
&

3
=
&
[

"

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

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

"
H

H

s
&
H

I
S

names tt
+ namespaceUML: String = http:/ /iec.cl {readOnly}
+  shortName: String = SSH {readOnly}

“ o

«Descs

Generation::

«Descriptions
Generation.
HydroGeneratingUnit

«Descriptions
Generatio
ThermalGeneratingU

riptions

ConductingEquipment|

«Descriptions.
Wires::EnergyConsumer

p: ActivePower
q: ReactivePower

b

«Operation,

«Descriptions
L

«Descriptions

ConformLoad

The active power slack is specified by using the multiple generator slack

factor in CIM. In case GeneratingUnit.normalPF is set to one and all other generatis

4

units have a zero factor the which has

to one will be the active power slack for the ControlArea to which it belongs. In ca:
Ieipl all the non-zero normalf¥. but there
must be one GeneratingUnit per control area that have maximum participation fact|

(GeneratingUnit.normalPf).

In case of exchange of steady state hypothesis (non=solved model) or solved model|
normalFF can be non-zero only for generators which are in operation (participate

the load flow).

In case of exchange of steady state hypothesis (non-solved model, i.e. SV profile is

ot exchanged) the tools should assign the slack node.

g

b

Figure 28 — diagram SteadyStatelHypothesisProfile

7.2

(Entsoe) SteadyStateHypothesisVersion(Abstract)

Version details.

Table 357 shows all attributes of SteadyStateHypothesisVersion.

IEC
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Table 357 — Attributes of SteadyStateHypothesisProfile::SteadyStateHypothesisVersion

Attribute name mult.| Attribute type

Description

baseUML (Entsoe) 1..1 [String

ConstantValue=
iec61970cim16v28_iec61968cim12v08_iec62325¢cim03v0
Base UML provided by CIM model manager.

1a

baseURI (Entsoe) 1..1 [String

ConstantValue= http://iec.ch/TC57/2013/61970-
456/SteadyStateHypothesis/1

Profile URI used in the Model Exchange header and defined

in I[EC 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

DN.

datg

(Entsoe) 1..1 |Date

ConstantValue= 2014-08-07

Profile creation date

Form is YYYY-MM-DD, for example for January)5,2009 i
2009-01-05.

S

diffg

=N
N

renceModelURI (Entsoe) String

ConstantValue= http://iec.ch/TC57/61970~
552/DifferenceModel/1#
Difference model URI defined by IEC'61970-552.

ent

oeUML (Entsoe) 1..1 |String

ConstantValue= entsoe_v2.4.15
UML provided by ENTSO-E.

—-~

en

oeURI (Entsoe) 1..1 |String

ConstantValue=
http://entsoe.eu/CIM/SteadyStateHypothesis/1/1

Profile URI defined{by, ENTSO-E and used in the Model
Exchange header. it*uniquely identifies the Profile and its
version. The lastytwo elements in the URI
(http://entsae.eu/CIM/SteadyStateHypothesis/yy/zzz)
indicate miajor and minor versions where:

- yy — ifdicates a major version;

- zzz's indicates a minor version.

=y
-

elDescriptionURI (Entsoe) String

ConstantValue= http://iec.ch/TC57/61970-
552/ModelDescription/1#
Model Description URI defined by IEC 61970-552.

nan

espaceRDF (Entsoe) 1..1 [String

ConstantValue= http://www.w3.0rg/1999/02/22-rdf-syntax}

ns#
RDF namespace.

nan

espaceUML (Entsoe) 1..1 |String

ConstantValue= http://iec.ch/TC57/2013/CIM-schema-
cim16#
CIM UML namespace.

sho

[tName (Entsoe) 1..1 |String

ConstantValue= SSH
The short name of the profile used in profile documentati

7.3
7.3

Core

1 General

Fig

Lurev29 shows the diagram.
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class Core )

=~ IS . ) The attribute “name” inherited by many
. source IdentifiedObject classes from the abstract class
+ mRID:Stringl0.1] | IdentifiedObject is not required to be unigue.
+  name: String [0..1] Software developers should not count on
this to link the power system model.
ACDCTerminal
1 DC::DCBaseTerminal|
+ connected: Boolean |
Eguipment ’ [% /
A «Descriptions «Descriptions «Descriptions
Terminal DC:: =
T DCTerminal ACDCConyerterDCTerminal
ConductingEqui, ’
For an open retained
A breaker, both
Terminals are not
connected.

Wires::RegulatingCondEqg

+ controlEnabled: Boclean Equivalents::
EquivalentEquipment

Wires::RotatingMachine

+ p: ActivePower
+ q: ReactivePower

IEC

Figure 29 — diagram Core

7.3|2 ACDCTerminal(Abstract)

An |electrical connection.point (AC or DC) to a piece of conducting equipment. Terminals fre
corlnected at physicaljconnection points called connectivity nodes.

Inhgritance pathi=>ldentifiedObject

Talple 358-shows all attributes of ACDCTerminal.
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Table 358 — Attributes of Core::ACDCTerminal
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Attribute name

mult.

Attribute type

Description

connected 1..

Boolean

The connected status is related to a bus-branch model and the
topological node to terminal relation. True implies the terminal is
connected to the related topological node and false implies it is not.

In a bus-branch model, the connected status is used to tell if equipment
is disconnected without having to change the connectivity described by
the topological node to terminal relation. A valid case is that conducting
equipment can be connected in one end and open in the other. In
particular for an AC line segment, where the reactive line charging can
be significant. this is a relevant case

mR|D 0..

1 |String

see IdentifiedObject

nanje 0..

1 |String

see IdentifiedObject

7.3(3

ConductingEquipment(Abstract)

The parts of the AC power system that are designed to carry current ahthat are conductiely

corj

Inhgritance path: ->Equipment->PowerSystemResource->IdentifiedObject

Table 359 shows all attributes of ConductingEquipment.

nected through terminals.

Table 359 — Attributes of Core::ConductingEquipment

Attribute name mult. Attribute type Description
mR|D 0..1 String see ldentifiedObject
nanje 0..1 String see IdentifiedObject
7.3/4 Equipment(Abstract)

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

Inhgritance path: ->PewerSystemResource->IdentifiedObject

Table 360 shows alf attributes of Equipment.

Table 360 — Attributes of Core::Equipment

Attribute name mult. Attribute type Description
mRHB 61 String seetdentifredObject
name 0..1 String see ldentifiedObject
7.3.5 IdentifiedObject(Abstract)

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

naming attributes.

OCL constraint:R.4.10.11. Name length restriction (optional)
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The attribute “name” inherited by many classes from the abstract class IdentifiedObject is not
required to be unique. Software developers should not count on this to link the power system
model.

Table 361 shows all attributes of IdentifiedObject.

Table 361 — Attributes of Core::ldentifiedObject

Attribute name |mult.| Attribute type Description

mRIB 041 __String Mastier-tresoteo-identifierissued-byva-model-autharitv—The-mRIlD is
= g g

J J

globally unique within an exchange context. Global uniqueness is ea;iily
achieved by using a UUID, as specified in RFC 4122, for the mRIB. "Tlhe
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.

nanje 0..1 |String The name is any free human readable and possibly non unique text
naming the object.

7.3|6 PowerSystemResource(Abstract)

A power system resource can be an item of equipment such as a switch, an equipmient
corltainer containing many individual items of equipment/such as a substation, or|an
orglanisational entity such as sub-control area. Power system resources can have
mepsurements associated.

Inhgeritance path: ->ldentifiedObject
Table 362 shows all attributes of PowerSysteémResource.

Table 362 — Attributes of Core::PowerSystemResource

Attribute name mult. Attribute type Description
mR|D 0..1 String see IdentifiedObject
nanje 0..1 String see ldentifiedObject

7.3|7 (Description) Terminal

An| AC electrical connection point to a piece of conducting equipment. Terminals fre
cornected.at/physical connection points called connectivity nodes.

Forl anepen retained breaker, both Terminals are not connected.

Inheritance path: ->ACDCTerminal->ldentifiedObject

Table 363 shows all attributes of Terminal.
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Table 363 — Attributes of Core::Terminal

Attribute name mult. Attribute type Description
connected 1.1 Boolean see ACDCTerminal
mRID 0..1 String see |ldentifiedObject
name 0..1 String see IdentifiedObject

7.4 __ ControlArea

7.4/1 (Description) ControlArea

A gontrol area is a grouping of generating units and/or loads and a cutset of tie.lines

terminals) which may be used for a variety of purposes including automatic “genera

corjtrol, powerflow solution area interchange control specification, and\.nput to

for¢casting. Note that any number of overlapping control area specifications can

sugerimposed on the physical model.
Inhgritance path: ->PowerSystemResource->IdentifiedObject
Table 364 shows all attributes of ControlArea.

Table 364 — Attributes of ControlArea::ControlArea

(as
ljon

ad
be

Attribute name mult.| Attribute type Description

area, i.e. positive sign means flow in to the area.

netlnterchange (Description) 1..1 |ActivePower The specified positive net interchange into the contro

pTolerance (Description) 0..1 |ActivePower Active power net interchange tolerance
mR|D 0..1 |String see ldentifiedObject

nanje 0..1 |String see ldentifiedObject

7.5 DC

7.511 General

Figure 30 shows the diagram.
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class DC

Equipment
Core::
ConductingEquipment|

1

ACDCConwverter

p: ActivePower
q: ReactivePower

Note that for ACDCConverter.targetFpcc
load sign convention is used, i.e. positive sigr

means How oyt from 2 nods

[N

targetFpcc: ACLIVEROWET

al

targetUdc: Voltage

«Descriptions
CsConverter

VsConverter

‘ «Descriptions

operatingMode: CsOperatingModeKind
+ pPeccControl: CsPpecControlKind
+ targetAlpha: AngleDegrees

+ targetGCamma: AngleDegrees

<+ targetldc: CurrentFlow

+ droop: PU

+ droopCompensation: Resistance
+ pPccControl: VsPpecControlKind
+ gPccControl: VsOpccControlKind
+ qgShare: PerCent

+ targetOpcc: ReactivePower

«enumerations
CsOperatingModeKind

inverter
rectifier

«enumerations
CsPpccControlKind

activePower
dcVoltage
dcCurrent

+ targetUpcc: Voltage

Note that for
ACDCConvegrer targetFpee load

sign conveption is used, i.e. positive|

sign maahs/ flow out from a node.
Note pbat for
VsCanverter.targetQpcee load sign

convention is used, i.e. positive sign|

means flow out from a node.

«enumerations
VsPpccControlKind

pPcc

udc

pPccAndUdcDroop
pPccAndUdcDroopWithCompensation
pPecAndUdcDracpPilot

«enumehations
VsQpccControlKind

reactivePcc

voltagePcc
powerFactorPcc

7.5
AU

ang
corj

No

Figure 30 — diagram DC

2 ACDCConyerter(Abstract)

nit with valvés .for three phases, together with unit control equipment, essential protec
switching)devices, DC storage capacitors, phase reactors and auxiliaries, if any, used

version(

ethat for ACDCConverter.targetPpcc load sign convention is used,

me

ans flow out from a node

Inheritance

>|dentifiedObject

path:

IEC

ive
for

i.e. positive slign

->ConductingEquipment->Equipment->PowerSystemResource-

Table 365 shows all attributes of ACDCConverter.
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Table 365 — Attributes of DC::ACDCConverter

Attribute name |mult.| Attribute type Description

p 1..1 |ActivePower Active power at the point of common coupling. Load sign convention is
used, i.e. positive sign means flow out from a node.
Starting value for a steady state solution in the case a simplified
power flow model is used.

q 1..1 |ReactivePower Reactive power at the point of common coupling. Load sign
convention is used, i.e. positive sign means flow out from a node.
Starting value for a steady state solution in the case a simplified
power flow model is used.

targetPpcc 1..1 |ActivePower Real power injection target in AC grid, at point of common coupling.

targetUdc 1..1 |Voltage Target value for DC voltage magnitude.

mR|D 0..1 |[String see ldentifiedObject

nanje 0..1 |String see IdentifiedObject

7.53 (Description) ACDCConverterDCTerminal

A DC electrical connection point at the AC/DC converter. The AC/BC converter is electricplly

corlnected also to the AC side. The AC connection is inh€érited from the AC conduciing

equipment in the same way as any other AC equipment. The’ AC/DC converter DC termingl is

segarate from generic DC terminal to restrict the connection with the AC side to AC/DC

corlverter and so that no other DC conducting equipment.ean be connected to the AC side.

Inhgritance path: ->DCBaseTerminal->ACDCTerminal->ldentifiedObject

Talple 366 shows all attributes of ACDCConverterDCTerminal.

Table 366 — Attributesiof DC::ACDCConverterDCTerminal

Attribute name mult. Attribute type Description
conhected 1.1 Boolean see ACDCTerminal
mR|D 0..1 String see IdentifiedObject
nanje 0..1 String see |ldentifiedObject
7.54 (Description) CsConverter

DC

Inh

side of.the current source converter (CSC).

>PowerSystemResource->TdentifiedObject

eritance path: ->ACDCConverter->ConductingEquipment->Equipment-

Table 367 shows all attributes of CsConverter.
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CsConverter

Attribute name

mult.

Attribute type

Description

operatingMode (Description)

1.1

CsOperatingModeKind

Indicates whether the DC pole is operating as
an inverter or as a rectifier. CSC control
variable used in power flow.

pPccControl (Description) 1..1 |CsPpccControlKind

targetAlpha (Description) 1..1 |AngleDegrees Target firing angle. CSC control variable used
in power flow.

targetGamma (Description) T T [ANGIEDEQTEes Target extinction angle. CST control variafle
used in power flow.

targetldc (Description) 1..1 |CurrentFlow DC current target value. CSC controhvariaple
used in power flow.

p 1..1 |ActivePower see ACDCConverter

q 1..1 |ReactivePower see ACDCConverter

targetPpcc 1..1 |ActivePower see ACDCConverter,

targetUdc 1..1 |Voltage see ACDCConverter

mR|D 0..1 |[String see ldentified@bject

nanje 0..1 |[String see ldentifiedObject

7.5|5 DCBaseTerminal(Abstract)

An|electrical connection point at a piece of DC*“conducting equipment. DC terminals pre
corlnected at one physical DC node that may-have multiple DC terminals connected. A DC
node is similar to an AC connectivity node:, The model enforces that DC connections pre
distinct from AC connections.

Inhgeritance path: ->ACDCTerminal->{dentifiedObject

Talple 368 shows all attributesof. DCBaseTerminal.

Table’368 — Attributes of DC::DCBaseTerminal

Attribute name mult. Attribute type Description
conhected 1.1 Boolean see ACDCTerminal
mR|D 0..1 String see IdentifiedObject
nanje 0..1 String see IdentifiedObject

7.5.6 (Description) DCTerminal

An electrical connection point to generic DC conducting equipment.

Inheritance path: ->DCBaseTerminal->ACDCTerminal->ldentifiedObject

Table 369 shows all attributes of DCTerminal.
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Table 369 — Attributes of DC::DCTerminal

Attribute name mult. Attribute type Description
connected 1.1 Boolean see ACDCTerminal
mRID 0..1 String see |ldentifiedObject
name 0..1 String see IdentifiedObject
7.5.7 _ (Description) VsConverter
DCJside of the voltage source converter (VSC).

Nofle that for ACDCConverter.targetPpcc load sign convention is used, i.e. pasitive gign

mepns flow out from a node. Note that for VsConverter.targetQpcc load sigasconvention is

usqd, i.e. positive sign means flow out from a node.

Inhgritance path: ->ACDCConverter->ConductingEquipment->Equipments

>PowerSystemResource->IdentifiedObject

Talble 370 shows all attributes of VsConverter.

Table 370 — Attributes of DC::VisConverter
Attribute name mult. Attribute type Description

drogpp (Description) 1.1 |PU Droop constant; pu value is obtained as [D
[kVA2 / MW] x Sb / Ubdc”2.

droppCompensation (Description) 1..1 |Resistance Compensation (resistance) constant. Usgpd
to compensate for voltage drop when
controlling voltage at a distant bus.

pPdcControl (Description) 1..1 MVsPpccControlKind Kind of control of real power and/or DC
voltage.

gPgcControl (Description) 1..1 |VsQpccControlKind

gSHare (Description) 1..1 |PerCent Reactive power sharing factor among
parallel converters on Uac control.

targetQpcc (Description) 1..1 |ReactivePower Reactive power injection target in AC grid,
at point of common coupling.

tardetUpcc (Description) 1..1 |Voltage \/oltage target in AC grid, at point of
common coupling.

p 1..1 |ActivePower see ACDCConverter

q 1..1 |ReactivePower see ACDCConverter

tardetPpcc 1..1 |ActivePower see ACDCConverter

targetUdc 1..1 |Voltage see ACDCConverter

mRID 0..1 |[String see ldentifiedObject

name 0..1 |String see |IdentifiedObject

7.5.8 Enumerations

7.5.8.1 CsOperatingModeKind

Operating mode for HVDC line operating as Current Source Converter.
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Literal Description Code
inverter Operating as inverter
rectifier Operating as rectifier.

7.5.8.2 CsPpccControlKind

Active power control modes for HVDC line operating as Current Source Converter.

Literal Beseription Gede
activePower Active power control at AC side.
dcVjoltage DC voltage control.
dcQurrent DC current control

7.5/8.3 VsPpccControlKind

Types applicable to the control of real power and/or DC voltage by veltage source convertef.

Literal Description Cpde
pPgc Control variable (target) is.real power at PCC bus.
udc Control variable (target)is'DC voltage and real power at PCC

bus is derived.

pPdcAndUdcDroop Control variables)(targets) are both active power at point of
common coupling and local DC voltage, with the droop.

pPdgcAndUdcDroopWithCompensation Control variables (targets) are both active power at point of
commoncoupling and compensated DC voltage, with the
droop; compensation factor is the resistance, as an
approximation of the DC voltage of a common (real or virtual)
node in the DC network.

pPdgcAndUdcDroopPilot Control variables (targets) are both active power at point of
common coupling and the pilot DC voltage, with the droop.

7.5/8.4 VsQpccControlKind

Literal Description Code

reagtivePcc

volthgePcc

powerFactorPec

7.6 Equivalents
7.6.1 EquivalentEquipment(Abstract)

The class represents equivalent objects that are the result of a network reduction. The class
is the base for equivalent objects of different types.

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

Table 371 shows all attributes of EquivalentEquipment.
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Table 371 — Attributes of Equivalents::EquivalentEquipment

Attribute name mult. Attribute type Description
mRID 0..1 String see IdentifiedObject
name 0..1 String see |ldentifiedObject

7.6

Thi
onl

.2 (Description) Equivalentinjection

catemtmrect : . Vol o ed

y at the point of connection.

Equivalentinjection.regulationStatus and Equivalentinjection.regulationTarget ar¢ .'requifed

attn

Inh
>pP

Table 372 shows all attributes of Equivalentinjection.

ibutes if the Equivalentinjection is connected to a non-Boundary node.

eritance path: ->EquivalentEquipment->ConductingEquipment->Equipment-
pwerSystemResource->ldentifiedObject

Table 372 — Attributes of Equivalents::Equivalentinjection

Attribute name mult.| Attribute type Description

reglilationStatus (Description) 0..1 |Boolean Specifies the default regulation status of the
Equivalentinjection. True is regulating. False is nqt
regulating.

reglilationTarget (Description) 0..1 |Voltage The target voltage for voltage regulation.

p (Qescription) 1..1 |ActivePower Equivalent active power injection. Load sign
convention is used, i.e. positive sign means flow qut
from a node.

Starting value for steady state solutions.

q (Description) 1.. 1 jReactivePower Equivalent reactive power injection. Load sign
convention is used, i.e. positive sign means flow qut
from a node.

Starting value for steady state solutions.

mR|D 0..1 |String see ldentifiedObject

nanje 0..1 |String see IdentifiedObject

7.7 Geneération

7.711 (Description) GeneratingUnit

A s

mgte—or set-of synchronous Tmachimes for converting mechanica power imto_attermating-

current power. For example, individual machines within a set may be defined for scheduling

purposes while a single control signal is derived for the set. In this case there would be a
GeneratingUnit for each member of the set and an additional GeneratingUnit corresponding to
the set.

The active power slack is specified by using the multiple generator slack participation
factor in CIM. In case GeneratingUnit.normalPF is set to one and all other generating units
have a zero participation factor the GeneratingUnit which has normalPF equal to one will
be the active power slack for the ControlArea to which it belongs. In case of multiple
generators all these GeneratingUnit(s) have non-zero normalPF, but there must be one
GeneratingUnit per control area that have maximum participation factor
(GeneratingUnit.normalPF).
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