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Power systems management and associated information exchange.

ee 57:

This third edition cancels and replaces the second edition published in 2015. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a)
b)

c)

The Equipment profile has been split into three separate profiles, CoreEquipment,
Operation and ShortCircuit.

The HVDC model has been replaced with the new model defined in Edition 6 of
61970-301.

Added attribute IdentifiedObject.mRID.
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INTRODUCTION

This part of IEC 61970 is part of the IEC 61970 series that define an application program
interface (API) for an energy management system (EMS).

The IEC 61970-3x series specifies a Common Information Model (CIM). The CIM is an
abstract model that represents all of the major objects in an electric utility enterprise typically
needed to model the operational aspects of a utility. It provides the semantics for the
IEC 61970 APIs specified in the IEC 61970-4x series of Component Interface Standards
(CIS). The IEC 61970-3x series includes IEC 61970-301, Common Information Model (CIM)
base and draft standard IEC 61970-3021, Common Information Model (CIM) for Dynamics.

This document is one of the IEC 61970-4x series of Compoment Interface Standards that
specify the functional requirements for interfaces that a component (or application) shall
implement to exchange information with other components (or applications) and/or to access
publicly available data in a standard way. The component interfaces describe the specific
message contents and services that can be used by applications for. this purposg¢. The
implementation of these messages in a particular technology is describegd 'in the IEC 61970-5x
series

This dpcument specifies the specific profiles (or subsets) of the-CIM for exchange of static
power|system data between utilities, security coordinators and\other entities participatilrfg in a
intercgqnnected power system, such that all parties haveCaccess to the modeling of their
neighfor’s systems that is necessary to execute state gstimation or power flow applications.
Currently three profiles, the CoreEquipment Profile, the"Operation Profile and the Short Circuit
Profile|, have been defined. A companion standard,“IEC 61970-552, defines the CIM XML
Model| Exchange Format based on the Resoutce" Description Framework (RDF) Sghema
specification language. IEC 61970-552 is the common industry approach and is recomniended
to be ysed to transfer power system model data for the IEC 61970-452 profile.

1 Under preparation. Stage at the time of publication: IEC/AFDIS 61970-302:2017.
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ENERGY MANAGEMENT SYSTEM APPLICATION
PROGRAM INTERFACE (EMS-API) -

Part 452: CIM static transmission network model profiles

1 Scope

Th | a3 | 1 £ 4+ IO 4070 A0 4 400 H thaot ol bal f
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at an abstract level the content and exchange mechanisms used for data transmitted” hgtween
contro| centers and/or control center components, such as power systems applications.

The plirpose of this document is to define the subset of classes, class attributes, and roles
from the CIM necessary to execute state estimation and power flow applications. The| North
Ameri¢an Electric Reliability Council (NERC) Data Exchange Working Group (QEWG)
Commjon Power System Modeling group (CPSM) produced the original data requirements,
which |[are shown in Annex E. These requirements are based on prior industry practiges for
exchamnging power system model data for use primarily in planning studies. However, the list
of requiired data has been extended to facilitate a model exchange that includes parameters
common to breaker-oriented applications. Where necessary this document establishes
convenretions, shown in Clause 6, with which an XML data-file must comply in order| to be
considered valid for exchange of models.

This dpcument is intended for two distinct audiences, data producers and data recipienis, and
may be read from two perspectives.

From [the standpoint of model export software used by a data producer, the dodqument
describes a minimum subset of CIM glasses, attributes, and associations which myst be
preserjt in an XML formatted data file-for model exchange. This standard does not dictaie how
the nefwork is modelled, however, Tt-0nly dictates what classes, attributes, and assoc|ations
are to pe used to describe the source model as it exists.

Optional and required classés, attributes and associations must be imported if they arelin the
model|file prior to importlfan optional attribute does not exist in the imported file, it dges not
have tp be exported jn'‘case exactly the same data set is exported, i.e. the tool is not gbliged
to autgmatically pravide this attribute. If any mandatory attribute or association is missifg, the
exchamnged data isteonsidered invalid. Specific business processes may relax restrictions of
the profile, but~such exchanges would not be considered to be compliant with the standard.
Busindss processes governing different exchanges can also require mandatory exchapge of
certair] optional attributes or associations.

Furthermore, an exporter may, at his or her discretion, produce an XML data file containing
additional class data described by the CIM RDF Schema but not required by this document
provided these data adhere to the conventions established in Clause 6.

From the standpoint of the model import used by a data recipient, the document describes a
subset of the CIM that importing software must be able to interpret in order to import exported
models. As mentioned above, data providers are free to exceed the minimum requirements
described herein as long as their resulting data files are compliant with the CIM RDF Schema
and the conventions established in Clause 6. The document, therefore, describes additional
classes and class data that, although not required, exporters will, in all likelihood, choose to
include in their data files. The additional classes and data are labeled as required (cardinality
1..1) or as optional (cardinality 0..1) to distinguish them from their required counterparts.
Please note, however, that data importers could potentially receive data containing instances
of any and all classes described by the CIM RDF Schema.
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2 Normative references

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

NOTE For general glossary definitions, see IEC 60059, International Electrotechnical Vocabulary.

IEC 61968-13, Application integration at electric utilities — System interfaces for distribution
management — Part 13: CIM RDF Model exchange format for distribution

IEC 61970-301:2016, Energy management system application program interface (EMS+API)
Part 301: Common information model (CIM) base

IEC 61970-456, Energy management system application program interface"”(EMS-API)
Part 4p6: Solved power system state profiles

IEC 61970-501, Energy management system application programiinterface (EMS-API)
Part 501: Common Information Model Resource Description Framework (CIM RDF) schama

IEC 61970-552, Energy management system application program interface (EMS-API)
Part 5p2: CIMXML Model exchange format

Extengible Markup Language (XML) 1.0 (Second Edition), http://www.w3.org/TR/REC-xml

3 Terms and definitions
No terms and definitions are listed in this,document.

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

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

4 Oyerview of data requirements

4.1 Overview

An exl{ensive discussion of the model exchange use cases can be found in Annex A] In all
cases [the purposes of this document are:

e To improve the accuracy of power system models used in critical systems, particularly the
representation of parts of the network outside the primary domain of the system in
question.

e To achieve consistency among the models used by the various systems that play a role in
operating or planning the interconnection.

e To reduce the overall cost of maintaining critical models used in operating or planning an
interconnection.

The classes, attributes, and associations identified in this document and specified in
IEC 61970-456 represent the minimum subset of the full CIM model necessary to exchange
sufficient power system data to support state estimation and power flow for HV(high voltage)
and MV (medium voltage) networks. IEC 61968-13 describes the profiles used to exchange
distribution MV/LV (low voltage) network models.
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4.2

General requirements

The following requirements are general in nature or involve multiple classes. Additional
requirements are defined in Subclauses 5.2.1 and 5.2.2 for the individual classes.

4.3

The cardinality defined in the CIM model shall be followed, unless a different cardinality is
explicitly defined in this document. For instance, the cardinality on the association
between VoltagelLevel and BaseVoltage indicates that a VoltageLevel shall be associated
with one and only one BaseVoltage, but a BaseVoltage can be associated with zero to
many VoltagelLevels.

Associations between classes referenced in this document and classes not referenced
here are not required regardless of cardinality.

The attribute “name” inherited by many classes from the abstract class IdentifiedObject is
no{ required to be unique. The RDF ID defined in the data exchange formaf is thie only
unijqgue and persistent identifier used for this data exchange. ~The attribute
IdgntifiedObject.name is, however, always required. The additiomall” attribyte of
IdentifiedObject, aliasName, is not required.

The IdentifiedObject. mRID attribute should be used as the RDF ID.\The RDF ID cgn not
begin with a number. An underscore should be added as the first character if necgssary.
The RDF ID shall be globally unique. A prefix may be added)) if necessary, to ¢nsure
global uniqueness, but the RDF ID including the prefix shall be within the makimum
character limit specified below.

The maximum character length of names and identifiers ‘are listed below.
— |rdf:ID — 60 characters maximum

— |ldentifiedObject.name — 32 characters maximum

— |ldentifiedObject.aliasname — 40 characters\maximum

To| maintain a consistent naming hierarchy, each Substation shall be contained by a
SupGeographicalRegion and each SubGeographicalRegion shall be contained by one and
only one GeographicalRegion.

Eqbipment defined without connectivity, because the associated Terminal(s) afe not
comnected to ConnectivityNodes is allowed, for instance a ShuntCompensator whose
Tefminal is not associated to.@ ConnectivityNode.

UTJF-8 is the standard for file encoding. UTF-16 is not supported.

Instance data to be-exchanged shall make use of the most detailed class possible. The
ses Generatingdnit, Switch, and EnergyConsumer should only be used |if the
information  to\ .determine the more detailed class (ThermalGeneratingUnit,
HyflroGeneratingUnit, Breaker, Disconnector, etc.) is not available.

All|Equipment must be within a VoltageLevel except PowerTransformer, GeneratingUnit,
HygroRump, Conductor, Switch and DCConductingEquipment. A PowerTransfprmer,
Ge eratmgUnlt or HydroPump should be contained in a substatlon a Switch may be in a
= = onduc should L = . : Ks with
HVDC the ACDCConverter WI|| be in a DCConverterUnlt and the assomated
PowerTransformer, Switches and SeriesCompensators will also be contained in a
DCConverterUnit.

Transformer modeling

A two winding PowerTransformer has two PowerTransformerEnds. This gives the option to
specify the impedance values for the equivalent pi-model completely at one end or split them
between the two ends. The impedances shall be specified at the primary voltage side as
shown in Figure 1.
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Figure 1 — Two winding transformer impedance

A thrde winding PowerTransformer has three PowerTransformerEnds. The équivalgnt pi-
model| corresponds to three ends connected in wye configuration as shewn’ below. The
impedance values for a three winding transformer are specified on each of the| three
TransfprmerWindings. Each of the ends has series impedances rn+jxnyand shunt gn+jbn

where|n is: p for primary, s for secondary and t for tertiary as shown inckigure 2.

Additignal requirements_related to transformer modeling are listed below.

1S TJXS  gecondary

Primary Tertiary

IEC

Figure.2'< Three winding transformer impedance

Eaph PowerTransformer and its associated PowerTransformerEnds and tap changers
(RatioTapChanger, PhaseTapChangerLinear, PhaseTapChangerSymetrical, and
PhhaseTapChangerAsymetrical) shall be contained within one substation. For the cage of a
trapsformer that connects two substations, however, the terminal of one o¢f the
PowerTransformerEnds can be connected to a ConnectivityNode defined in another
Su 3 on N a CaSe a¥a) AL a a A N ‘

changers are still all defined in one substation.

A PowerTransformer shall be contained by a Substation. A PowerTransformerEnd shall be
contained by a PowerTransformer. A RatioTapChanger, PhaseTapChangerLinear,
PhaseTapChangerSymetrical, and PhaseTapChangerAsymetrical shall be contained by a
PowerTransformerEnd.

Each PowerTransformer shall have at least two and no more than three
PowerTransformerEnds. Each PowerTransformerEnd can have at most one tap changer
(RatioTapChanger, PhaseTapChangerLinear, PhaseTapChangerSymetrical, or
PhaseTapChangerAsymetrical). If a PowerTransformerEnd does not have an associated
tap changer, the end should be considered to have a fixed tap.

Multiple types of regulating transformers are supported by the CIM model. Depending on the
regulation capabilities, the effects of tap movement will be defined using the
RatioTapChanger class, PhaseTapChangerLinear class, PhaseTapChangerSymetrical class,
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or PhaseTapChangerAsymetrical class. Each of these classes are subtypes of the
TapChanger class. The use of the various subtypes is explained in IEC 61970-301.

4.4 Modeling authorities

From the use cases for model exchange detailed in Annex A, it is clear that most situations
involve multiple entities that shall cooperate. In these situations, it is very important to
establish which entity has the authority for modeling each region or set of data objects. For
this purpose we use the concepts of ModelingAuthority and ModelingAuthoritySet.
ModelingAuthority and ModelingAuthoritySet are not defined as classes in the normative
portion of the CIM. When multiple modeling entities are involved, each modeled object is
assigned to a ModelingAuthoritySet. A ModelingAuthority can be responsible for one or more
ModelingAuthoritySets. A more detailed description of the use ModelingAuthorities and
ModelingAuthoritySets can be found in AnnexB. When using the concept of
ModelingAuthoritySets, a single file shall contain only data objects associated with a[single
ModelingAuthoritySet.

4.5 Use of measurement classes
4.5.1 General

Use of the CIM Measurement classes (Analog, Accumulator,\a@nd Discrete) is fredquently
misunglerstood and has changed over time. Previously in addition to the use repregenting
points|in the system where telemetry is available, the classes had been used to asgociate
Limits [with a piece of Equipment and to define regulated_points. Measurements are now only
used tp define where telemetry is available and to facilitate exchange of ICCP data.

A Megsurement shall be associated with a PowerSystemResource to convey contajnment
informption for the Measurement. Transmissioncline measurements should be associatgd with
an AClLineSegment, not with a Line. Transformer measurements should be associated |with a
Power[Transformer, not with a Transformer Winding. Voltage measurements should be
associpted with a piece of equipment, net with a VoltageLevel. A TapPosition measufement
shall |pbe associated with a tap .changer (RatioTapChanger, PhaseTapChangerlinear,
Phase[lapChangerSymetrical or PhaseTapChangerAsymetrical). A SwitchPpsition
measurement shall be associated-with a Switch or a subtype of Switch.

The Measurement may also’be associated with one of the Terminals associated with g piece
of eqUipment. For meaSurements representing actual telemetered points, it is esplecially
important that the assaciation to a Terminal defines the specific topological point |in the
netwofrk that is measured. A Measurement can be associated with at most one Terminal. Each
flow measurement:(active power, reactive power, or current) shall be associated with a
terminpl. Thisassociation is particularly important for State Estimation. The measufement
shall he associated with the correct terminal of the piece of conducting equipment [hat is
being measured (SynchronousMachine, EnergyConsumer, ACLineSegment,
Power|lansformer, etc.). Associating the measurement with a terminal of the |wrong
equip i i i it cause
problems for State Estimation. Only two types of measurement, TapPosition and
SwitchPosition, do not require an association to a Terminal.

Three subtypes of Measurement are included in this profile, Analog, Accumulator, and
Discrete. To describe what is being measured, the attribute Measurement.measurementType
is used, but only particular measurementTypes are valid for each of the subtypes of
Measurement. The valid associations are defined in Table 1.
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Table 1 — Valid measurementTypes

Measurement Subclass measurementType

ThreePhasePower

ThreePhaseActivePower

ThreePhaseReactivePower

LineCurrent

Analog
PhaseVoltage

LineTolLineVoltage

Anal
gt

TapPosition

ApparentEnergy

ReactiveEnergy

Accumulator
ActiveEnergy

SwitchPosition

Discrete

4.5.2 ICCP data exchange

In the|context of this data exchange profile, ICCP Data‘\Exchange is only for the purpjose of
defining input measurements for use by State Estimator. It is not meant to be uged to
configlire bidirectional ICCP exchange.

ICCP [known officially as IEC 60870-6 TASE.2) data is exchanged using the Measufement
classep (Analog, Discrete, and Accumulator), the MeasurementValue classes (AnalogValue,
eValue, and AccumulatorValue)y, and the MeasurementValueSource class| The
MeasUurementValueSource class is used:to define the control center supplying the ICCR data.
easurementValueSource shallYbe associated with an instance of Name whefe the
attribufe Name.name holds the~\name of the supplying control center. The instaJnlce of
NameType associated with the control center Name shall have the NameType.name attribute
set to [ICCP Provider ID”.

The MeasurementValue classes are used to specify the ICCP ID. The MeasurementValue
shall He associated with an instance of Name where the attribute Name.name holds thg ICCP
ID. The instance:\of NameType associated with the ICCP ID Name shall haje the
NameType.name{attribute set to “ICCP ID”. The MeasurementValue.name attribute holds the
SCADA point\sname. Each MeasurementValue will be associated with one Measurement. Each
MeasurementValue being supplied via ICCP shall also have an association|to a
MeasurementValueSource.

To clearly specify the point in the system being measured, the Measurement should be
associated with a Terminal. For a switch status measurement, however, the association to the
appropriate PowerSystemResource representing the switch would be sufficient.

4.6 Voltage or active power regulation

To use CIM to define how a piece of equipment regulates a point in the system, an
association is defined between the regulating conducting equipment (SynchronousMachine,
LinearShuntCompensator, NonLinearShuntCompensator, StaticVarCompensator,
RatioTapChanger, PhaseTapChangerLinear, PhaseTapChangerSymetrical,
PhaseTapChangerAsymetrical, PhaseTapChangerTabular or ExternalNetworklnjection) and
an instance of RegulatingControl or TapChangerControl. The RegulatingControl or
TapChangerControl shall be associated with a Terminal. The control for a piece of regulating
equipment can refer to a Terminal associated with another PowerSystemResource. For
instance, for voltage regulation purposes the control for a SynchronousMachine could refer to
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a Terminal associated with a BusbarSection. The Terminal defines the point of regulation. The
association between RegulatingControl or TapChangerControl and Terminal is required to
define regulation of voltage or active power. For a piece of equipment that is not regulating,
the association to RegulatingControl or TapChangerControl is not required.

4.7 Use of curves
4.7.1 General

The use of the Curve and CurveData attributes will differ for the different types of curves
derived from Curve. To define a Y value that does not change, the curveStyle attribute should
be set to “constantYValue”. In this case, only one instance of CurveData should be included
definir|g the single point for the curve. Because the Y value is constant, the CurveData.kvalue
value Will be ignored, if it is supplied at all. A curve should never have multiple instances of
CurvebData where the xvalue value is repeated.

4.7.2 Generating unit reactive power limits

Genergting unit reactive power limits shall be included in data exchangeg,\but may be spgcified
differeptly depending on the characteristics of the generating unit being represented. In most
cases,| a SynchronousMachine should be associated with a defauli’)ReactiveCapabilityCurve
using the SynchronousMachine.InitialReactiveCapabilityCurve association.

If the feactive power limits of the generating unit do not vary with the real power output, the
reactiye power limit attributes on the SynchronousMachihe class, minQ and maxQ, ¢an be
used. [If the reactive power output of the generatinghunit is fixed, the reactive power limits
should both be set to the fixed reactive output value:

4.8 Definition of schedules

The uge of the RegularintervalSchedule -and RegularTimePoint attributes will differ for the
different types of schedules derived from“RegularintervalSchedule. To specify a relatije time
for a dchedule, the date portion of the dateTime format can be eliminated, which leavies the
ISO 8601 time of day format “hh:mmiss”. In this format, hh is the number of complete| hours
that have passed since midnight,(mm is the number of complete minutes since the start|of the
hour, and ss is the number of(Complete seconds since the start of the minute.

The eatrliest allowed time used in a schedule (BasiclntervalSchedule.startTime) is “00:00:00".
The latest allowed time-dsed in a schedule (RegularintervalSchedule.endTime) is “24:00:00”.
The pqint in time specified by the endTime is not included in the period of the schedule.

A schedule defining a day shall be defined with multiple RegularTimePoints associatgdd with
the same RégularintervalSchedule. It shall not be defined with multiple schedules.

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.

When  SeasonDayTypeSchedules are defined for a given entity, such as
ConformLoadSchedules for a given ConformLoadGroup, only one schedule can be defined for
a given combination of Season and DayType.

5 CIM Static Transmission Network Model Profiles

5.1 CIM Static Transmission Network Model Profiles General

This clause lists the profiles that will be used for data exchange and the classes, attributes,
and associations that are a part of each profile. Included are all the classes that a data


https://iecnorm.com/api/?name=7f45d4216c3c9c389d2fb82cc06733e5

-14 - IEC 61970-452:2017 © IEC 2017

consumer would be expected to recognize in the data being consumed. Additional classes are
referenced in this chapter, when the classes to be exchanged inherit attributes or
associations. For instance, many classes inherit attributes from the class IdentifiedObject.
However, no instances of the class IdentifiedObject would exist in the data exchanged, so
IdentifiedObject has not been included in the set of CIM classes for exchange.

The CoreEquipment profile primarily specifies the physical characteristics of the network
model equipment such as impedance and connectivity. The Operation profile specifies data
pertaining to how the system is operated such as limits and voltage regulation. The
ShortCircuit profile specifies additional electrical characteristics necessary to execute Short
Circuit studies. The profiles and associated URIs are listed in Table 2.

Table 2 — Profiles defined in this document

Name Version URI Revision date
CoreEquipment 3 http://iec.ch/TC57/61970-452/CoreEquipment/3 2015-0p-30
Operation 3 http://iec.ch/TC57/61970-452/Operation(3 2015-0p-30
ShortCircuit 3 http://iec.ch/TC57/61970-452/ShortCitcuit/3 2015-0p-30

5.2 [Core Equipment Profile

5.2.1 Concrete Classes

5.2.1.1 ACDCConverterDCTerminal
DC

A DC glectrical connection point at the AC/D€ converter. The AC/DC converter is elec}rically
conneg¢ted also to the AC side. The AE-connection is inherited from the AC conducting
equipment in the same way as any otherrAC equipment. The AC/DC converter DC ternjinal is
separgte from generic DC terminal(to restrict the connection with the AC side to AC/DC
convelter and so that no other DC.cohducting equipment can be connected to the AC side.

Nativd Members

polarity 0..1 DCPolarityKind Represents the nqrmal
network polarify
condition.

DCCopductingEquipment 1.1 ACDCConverter A DC converter teqminal
belong to an DIC
converter.

Inherited Members

DCNode 1.1 DCNode see DCBaseTerminal
sequenceNumber 1.1 integer see ACDCTerminal
BusNameMarker 0..1 BusNameMarker see ACDCTerminal

mRID 0..1 string see ldentifiedObject
description 0..1 string see IdentifiedObject
name 1.1 string see ldentifiedObject
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5.21.2 ACLineSegment

Wires

A wire or combination of wires, with consistent electrical characteristics, building a single
electrical 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 describe impedances and admittances for the entire length of the segment. Additionally
impedances can be computed by using length and associated per length impedances.

same
BaseVfoltage.nominalVoltage. However, boundary lines may have slightly, different
BaseVfoltage.nominalVoltages and variation is allowed. Larger voltage differencé in general
requirgs use of an equivalent branch.

e Eafh ACLineSegment is required to have an association to a BaseVoltagd. The
assgociation to Line is not required.

e Us|ng the EquipmentContainer association, an ACLineSegment can’only be contaifed by
a line, but the association to Line is not required.

Nativd Members

bch 1.1 Susceptance Positive sequence |shunt
(charging) susceptance,
uniformly distribut¢d, of
the entire line segtion.
This value represents the
full charging over the full
length of the lirje.

gch 0..1 Conductance Positive sequence |[shunt
(charging) conductance,
uniformly distribut¢d, of
the entire line segtion.

r 1.1 Resistance Positive sequence geries
resistance of the gntire
line section.

X 1.1 Reactance Positive sequence geries
reactance of the gntire
line section.

Inherited Members

length 0..1 Length see Conductof

BaseVoltage 0..1 BaseVoltage see
ConductingEquipment

aggregate 0..1 boolean see Equipment

EquipmentContainer 0..1 EquipmentContainer see Equipment
mRID 0..1 string see ldentifiedObject
description 0..1 string see IdentifiedObject

name 1.1 string see IdentifiedObject
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A rotating 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.

Native Members

nominalFrequency

Frequency

Nameplate data indicates
if the machine is 50 or 60

Hz.
ominalSpeed 0.. RotationSpeed Nameplate data."Dgpends
on the slipfand’'nuniber of
pole pairs.
Inherited Members
raledPowerFactor 0..1 float see RotatingMachine
ratedS 0..1 ApparentPowet see RotatingMachine
ratedU 0..1 Voltage see RotatingMachine
GeneratingUnit 0..1 GeperatingUnit see RotatingMachine
RdgulatingControl 0..1 RegulatingControl see RegulatingCophdEq
BaseVoltage 0..1 BaseVoltage see
ConductingEquipment
aggregate 0:.1 boolean see Equipment
EqyipmentContainer 0..1 EquipmentContainer see Equipment
mRID 0..1 string see IdentifiedObject
description 0..1 string see ldentifiedObject
name 1.1 string see ldentifiedObject
5.2.1.4 BaseVoltage
Core
Defines a system base voltage which is referenced.
Native Members
nominalVoltage 1.1 Voltage The power system

resource's base voltage.
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Inherited Members
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mRID string see IdentifiedObject
description string see ldentifiedObject
name string see IdentifiedObject

52.1.5 Bay

Core

A collection of power system resources (within a given substation) including conhducting
equipment, protection relays, measurements, and telemetry. A bay typically represents a
physical grouping related to modularization of equipment.

The Bay class is used as a container for Switches. Switches can either be centained by Bays
or by MoltagelLevels. If Switches are contained by VoltageLevels rather(than by Bays|in the

sending system, then Bays are not required.

Nativgd Members

VoltageLevel

VoltageLevel

The voltage leVel
containing this bay.

Inherited Members

mRID string see ldentifiedObject
description string see IdentifiedObject
name string see ldentifiedObject

5.2.1.6 Breaker

Wires

A meghanical switching device capable of making, carrying, and breaking currents|under
norma| circuit conditions and also making, carrying for a specified time, and breaking currents

under gpecified @abnormal circuit conditions e.g. those of short circuit.

Inherited Members

Lo
ormaropen

o !
oooTrean

Corsidala
STCeoWTtCh

ratedCurrent CurrentFlow see Switch
retained boolean see Switch
BaseVoltage BaseVoltage see

ConductingEquipment

aggregate

boolean

see Equipment

EquipmentContainer

EquipmentContainer

see Equipment
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mRID 0..1 string see ldentifiedObject
description 0..1 string see IdentifiedObject
name 1.1 string see ldentifiedObject

5.2.1.7 BusbarSection

Wires

A conductor, or group of conductors, with negligible impedance, that serve to connect other
conducting equipment within a single substation

Voltage measurements are typically obtained from VoltageTransformers that are connected to
busbar sections. A bus bar section may have many physical terminals but_forranalysis is
modelled with exactly one logical terminal.

Inherited Members

BaseVoltage 0..1 BaseVoltage see
ConductingEquipment
aggregate 0..1 boolean see Equipment
EqdipmentContainer 0..1 EquipmentContainer see Equipment
mRID 0..1 string see ldentifiedObject
description 0..1 string see IdentifiedObject
name 1.1 string see ldentifiedObject

5.2.1.8 BusNameMarker

Topolpgy

Used {o apply user stdndard 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 sfation configuration, all busbar terminals in the ring are typically associated.|For a
breakdr and a-half scheme, both busbars would normally be associated. For a ring bus, all
busbafs would normally be associated. For a "straight" busbar configuration, normally only the
main terminal at the busbar would be associated.

Native Members

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

ReportingGroup 0..1 ReportingGroup The reporting group to
which this bus name
marker belongs.



https://iecnorm.com/api/?name=7f45d4216c3c9c389d2fb82cc06733e5

IEC 61970-452:2017 © IEC 2017

Inherited Members

- 19—

mRID 0.. string see IdentifiedObject
description 0.. string see ldentifiedObject
name 1.. string see IdentifiedObject

5.2.1.9 ConformLoad

LoadModel

Confo
used t

e Th
do
dir

e Th
Co

D scale the load with a system load.

pctly using only the attributes pfixed and gfixed.

b injections for a ConformLoad can be defined as _a) ‘percentage qf
hformLoadGroup with the attributes pfixedPct and qfixedPct. In this case,

mLoad represent loads that follow a daily load change pattern where the patterft ¢an be

e definition of the real and reactive power injections for an EnergyConsumer ¢an be
ne using different sets of attributes. In the simplest case, the injections.can be defined

the
the

asgociated ConformLoadGroup would have to have an associated ConformLoadSchgdule.

o Sep EnergyConsumer for specific notes about inherited attributes.

Nativd Members

LoadGroup

ConformLoadGroup

Group of this
ConformLoad

Inherited Members

stic

pfixed 0.. ActivePower see EnergyConsymer
pfixedPct 0.. PerCent see EnergyConsymer
gfixed 0.. ReactivePower see EnergyConsymer
gfixedPct 0.. PerCent see EnergyConsymer
LJoadResponse 0.. LoadResponseCharacteri see EnergyConsymer

BaseVoltage

BaseVoltage

see
ConductingEquipment

baaolean

anqregate
=4

see Fquipment
H

EquipmentContainer

EquipmentContainer

see Equipment

mRID 0.. string see IdentifiedObject
description 0.. string see ldentifiedObject
name 1.. string see ldentifiedObject
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5.2.1.10 ConnectivityNode

Core

IEC 61970-452:2017 © IEC 2017

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

together with zero impedance.

By convention, ConnectivityNodes may only be placed within VoltagelLevels or Lines.

Native Members

Conn CUVITYNodetLontalner L

connectvityNodelontainer

contamer o, th
connectivity‘noqe.

(2]

Inherited Members

mRID 0..1 string see IdentifiedObject
description 0..1 string see ldentifiedObject
name 1.1 string see IdentifiedObject
5.2.1.11 CsConverter
DC

DC side of the current source converter (CSC).

Nativgd Members

maxAlpha 0..1

AngleDegrees

Maximum firing angle.
CSC configuration| data
used in power flpw.

maxGamma 0..1

AngleDegrees

Maximum extinction
angle. CSC configyration
data used in powelf flow.

maxldc 0..1

CurrentFlow

The maximum difect
current (Id) on thg DC
side at which the
converter should ogerate.
Converter configufation
data use in power|flow.

minAlpha 0..1

AngleDegrees

Minimum firing angle.
CSC configuration| data

used in power flow.

minGamma 0..1

AngleDegrees

Minimum extinction angle.
CSC configuration data
used in power flow.

minldc 0..1

CurrentFlow

The minimum direct
current (Id) on the DC
side at which the
converter should operate.
CSC configuration data
used in power flow.

ratedldc 0..1

CurrentFlow

Rated converter DC
current, also called IdN.
Converter configuration
data used in power flow.
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baseS 0..1 ApparentPower see ACDCConverter
idleLoss 0..1 ActivePower see ACDCConverter
maxUdc 0..1 Voltage see ACDCConverter
minUdc 0..1 Voltage see ACDCConverter
numberOfValves 0..1 integer see ACDCConverter
ratedUdc 0..1 Voltage see ACDCConverter
resistiveLoss 0..1 Resistance see ACDCConverter
witehirgkess 8- ActiveRowerRerGurrentH see-ACDGGenverter
ow
valveUO 0..1 Voltage see ACDCConverter
PccTerminal 0..1 Terminal see AGDCConverter
BaseVoltage 0..1 BaseVoltage see
ConductingEquipment
aggregate 0..1 boolean see Equipment
EqdipmentContainer 0..1 EquipmentContainer see Equipment
mRID 0..1 string see |ldentifiedObject
description 0..1 string see IdentifiedObject
name 1.1 string see ldentifiedObject
5.2.1.12 CurveData
Core

Multi-gurpose data points for defining a curve. The use of this generic class is discouraged if

a morg specific class can-be used to specify the x and y axis values along with their s

data types.

Nativd Members

pecific

xvalue

1.

1

float

The data value of the X-
axis variable, depending
on the X-axis unjits.

ylvalue

1.

1

float

The data value of the first
Y-axis variable,
depending on the Y-axis
units.

y2value

A1

float

The data value of the
second Y-axis variable (if
present), depending on
the Y-axis units.

Curve

Curve

The curve of this curve
data point.
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5.2.1.13 DCBreaker
DC

A breaker within a DC system.

Inherited Members

aggregate 0..1 boolean see Equipment

EquipmentContainer 0..1 EquipmentContainer see Equipment
mRID 0..1 string see ldentifiedOb|ect
description 0..1 string see ldentifiedOb|ect
name 1.1 string see(ldentifiedObject

5.2.1.14 DCBusbar
DC

A bushar within a DC system.

Inherited Members

aggregate 0..1 boolean see Equipment

EqdipmentContainer 0..1 EquipmentContainer see Equipment
mRID 0..1 string see ldentifiedObject
description 0.1 string see IdentifiedObject
name 11 string see |IdentifiedObject

5.2.1.15 DCChopper
DC

Low rgsistancé equipment used in the internal DC circuit to balance voltages. It has typically
positivie and negative pole terminals and a ground.

Inherited-Members

aggregate 0..1 boolean see Equipment

EquipmentContainer 0..1 EquipmentContainer see Equipment
mRID 0..1 string see ldentifiedObject
description 0..1 string see IdentifiedObject
name 1.1 string see IdentifiedObject
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5.2.1.16 DCConverterUnit

DC

Indivisible operative unit comprising all equipment between the point of common coupling on
the AC side and the point of common coupling 4€“ 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.

Native Members

r\'r_\nrnfinnl\llr\rln l l n(‘(‘r\n\lnrfnrnpnrafingI\Ilnrl Kind
Substation 0..1 Substation The containingpsubstation
of the DC canvertef unit.
Inherited Members
mRID 0..1 string see IdentifiedObject
description 0..1 string see IdentifiedObject
name 1.1 string see ldentifiedObject
5.2.1.17 DCDisconnector
DC
A discpnnector within a DC system.
Inherited Members
aggregate 0..1 boolean see Equipment
EqyipmentContainer 0..1 EquipmentContainer see Equipment
mRID 0..1 string see IdentifiedObject
description 0..1 string see ldentifiedOb|ect
name 1.1 string see ldentifiedObject
5.2.1.18 /,\DCGround
DC
A ground within a DC system.
Native Members
inductance 0..1 Inductance Inductance to ground.
r 0..1 Resistance Resistance to ground.
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aggregate 0..1 boolean see Equipment

EquipmentContainer 0..1 EquipmentContainer see Equipment
mRID 0..1 string see IdentifiedObject
description 0..1 string see ldentifiedObject
name 1.1 string see IdentifiedObject

5.2.1.19 DCLine
DC

Overhe¢ad lines and/or cables connecting two or more HVDC substations.

Nativgd Members

Region 0..1 SubGeographicalRégion The
SubGeographicalRegion
containing the DClline.

Inherited Members
mRID 0..1 string see ldentifiedObject
description 0..1 string see IdentifiedObject
name 1.1 string see ldentifiedObject

5.2.1.20 DCLineSegment

DC

A wirg or combinationef wires not insulated from one another, with consistent elgctrical
charagdteristics, used(to carry direct current between points in the DC region of the [power

systen).

Nativd Members

capacitance

Capacitance

Capacitance of the DC
line segment. Signlficant

for cables only.

inductance

Inductance

Inductance of the DC line
segment. Neglectable
compared with
DCSeriesDevice used for
smoothing.

length

Length

Segment length for
calculating line section
capabilities.

resistance

Resistance

Resistance of the DC line
segment.

PerLengthParameter

PerLengthDCLineParame
ter

Set of per-length
parameters for this line
segment.



https://iecnorm.com/api/?name=7f45d4216c3c9c389d2fb82cc06733e5

IEC 61970-452:2017 © IEC 2017

Inherited Members

— 25 —

aggregate

boolean

see Equipment

EquipmentContainer

EquipmentContainer

see Equipment

mRID string see IdentifiedObject
description string see ldentifiedObject
name string see IdentifiedObject

5.2.1.21 DCNode
DC

DC nddes are points where terminals of DC conducting equipment are connected to

with zg¢ro impedance.

Nativgd Members

gether

DCEquipmentContainer

DCEquipmentCentainer

The DC container for the
DC nodes.

Inherited Members

mRID string see IdentifiedObject
description string see ldentifiedObject
name string see IdentifiedObject

5.2.1.22 DCSeriesDevice

DC

A serips device within{ the DC system, typically a reactor used for filtering or smo¢thing.

Needeld for transient ‘and short circuit studies.

Nativd Members

inductance Inductance Inductance of the device.

ratedUdc Voltage Rated DC device vgltage.
Converter configuration
data used in power flow.

resistance Resistance Resistance of the DC

device.
Inherited Members
aggregate boolean see Equipment

EquipmentContainer

EquipmentContainer

see Equipment
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mRID string see ldentifiedObject
description string see IdentifiedObject
name string see ldentifiedObject

5.2.1.23 DCShunt

DC

A shunt device within the DC system, typically used for filtering. Needed for transient and
short gircuit studies

Nativg Members
capacitance Capacitance Capagcitance of the DC
shunt.
ratedUdc Voltage Rated DC device v¢ltage.
Converter configufation
data used in powelf flow.
resistance Resistance Resistance of thg DC
device.
Inherited Members
aggregate boolean see Equipment
EqyipmentContainer EquipmentContainer see Equipment
mRID string see ldentifiedObject
description string see IdentifiedObject
name string see ldentifiedObject
5.2.1.24 DCSwitch
DC
A swit¢h within-the' DC system.
Inherited Members
aggregate boolean see Equipment

EquipmentContainer

EquipmentContainer

see Equipment

mRID string see ldentifiedObject
description string see IdentifiedObject
name string see ldentifiedObject

5.2.1.25 DCTerminal

DC

An electrical connection point to generic DC conducting equipment.



https://iecnorm.com/api/?name=7f45d4216c3c9c389d2fb82cc06733e5

IEC 61970-452:2017 © IEC 2017 - 27 -

Native Members

DCConductingEquipment 1.1

DCConductingEquipment

An DC terminal belong to
a DC conducting
equipment.

Inherited Members

DCNode 1.1 DCNode see DCBaseTerminal
seglquenceNumber 1.1 integer see ACDCTerminal
BusNameMarker 0..1 BusNameMarker see ACDCTerminal

mRID 0..1 string seexldentifiedObject
description 0..1 string see |dentifiedObject
name 1.1 string see |IdentifiedObject

5.2.1.26 Disconnector

Wires

A marjually operated or motor operated mechanicak switching device used for changipg the
connegtions in a circuit, or for isolating a circuit<or equipment from a source of powerr. It is

required to open or close circuits when negligibles current is broken or made.

Inherited Members

normalOpen 1.4 boolean see Switch
ratedCurrent 01 CurrentFlow see Switch
retained 1.1 boolean see Switch
BaseVoltage 0..1 BaseVoltage see
ConductingEquipment
aggregate 0..1 boolean see Equipment
EqdipmentContainer 0..1 EquipmentContainer see Equipment
mRID 0..1 string see IdentifiedObject
description 0..1 string see ldentifiedObject
name 1.1 string see IdentifiedObject

5.2.1.27 EnergyConsumer

Wires

Generic user of energy — a point of consumption

on the power system model.
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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.

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.

Nativg Members

pfixed

ActivePower

Active power of thg load
that is a fixed quaptity.
Loadsighrconventjon is
used, i<e. positive|sign

means flow out frpm a

node.

pfixedPct

PerCent

Fixed active power fas per
cent of load group|fixed
active power. Load sign
convention is usedq, i.e.
positive sign meanp flow

out from a nodg.

gfixed

ReactivePower

Reactive power of the
load that is a fied
quantity. Load sjgn

convention is usedq, i.e.

positive sign meanp flow
out from a nodg.

gfixedPct

PerCent

Fixed reactive power as
per cent of load group
fixed reactive power.

Load sign conventjon is
used, i.e. positive|sign
means flow out frpm a

node.

LJoadResponse

LoadResponseCharacteri
stic

The load respor|se
characteristic of thig load.
If missing, this load is
assumed to be corstant

power.

Inherited Members

BaseVoltage

BaseVoltage

see

C d 11 E. H
onductngEguip nhent

aggregate

boolean

see Equipment

EquipmentContainer

EquipmentContainer

see Equipment

mRID string see ldentifiedObject
description string see IdentifiedObject
name string see IdentifiedObject
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5.2.1.28 EnergySource

Wires

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

Inherited Members

BaseVoltage 0..1 BaseVoltage see

ConductingEquipment

aggregate 0..1 boolean see Equipment

EqyipmentContainer 0..1 EquipmentContainer see Equipment
mRID 0..1 string see‘ldentifiedObject
description 0..1 string See ldentifiedObject
name 1.1 string see IdentifiedObject

5.2.1.29 EquivalentBranch

Equivalents

The cl

Ass represents equivalent branches.
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Resistance

Positive sequence series
resistance of the reduced
branch.

r21

A

Resistance

Resistance 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.r

is given, then
EquivalentBranch.[21 is
assumed, equalfto
EquivalentBranch.r|Usage
rule: EquivalentBranch is
apesult of network
reduction prior to thie data
exchange.

Reactance

Positive sequence geries
reactance of the reduced
branch.

x21

21

Reactance

Reactance from tefminal
sequence 2 to terfinal
sequence 1 .Used for
steady state powel flow.
This attribute is opfional
and represent unbalanced
network such as |off-
nominal phase shifter. If
only EquivalentBrgnch.x
is given, then
EquivalentBranch.x21 is
assumed equal(to
EquivalentBranch.X.Usag
e rule: EquivalentBranch
is a result of network
reduction prior to thie data
exchange.

Inherited Members

EqpivalentNetwork

EquivalentNetwork

see EquivalentEquipment

BaseVoltage

BaseVoltage

see
ConductingEquipment

aggregate

boolean

see Equipment

EquipmentContainer

EquipmentContainer

see Equipment

mRID A string see ldentifiedObject
description A string see ldentifiedObject
name 2 string see IdentifiedObject
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5.2.1.30 Equivalentinjection

Equivalents

This class represents equivalent injections (generation or load). Voltage regulation is allowed
only at the point of connection.

Native Members

maxP 0..1 ActivePower Maximum active power of
the injection.

RUG\Jt;VUPUVVUI I\JIDUd fUI IIIUdU:;I Of
infeed for load flow
exchange. Not\used for
short circuit 'model[ng. If
maxQ and minQ afe not

used
ReactiveCapabilityfCurve
can be used.

P

o
xS

minP 0..1 ActivePower Minimum active power of
the injection.

minQ 0..1 ReactivePower Used for modelinjg of

infeed for load flow
exchange. Not usgd for
short circuit model[ng. If
maxQ and minQ afe not
used
ReactiveCapabilityCurve
can be used.

reghlationCapability 1.1 boolean Specifies whether pr not
the Equivalentinjection
has the capability to
regulate the local voltage.

ReactjveCapabilityCurve 0..1 ReactiveCapabilityCurve The reactive capapility
curve used by this
equivalent injectfon.

Inherited Members

EqlivalentNetwork 0..1 EquivalentNetwork see EquivalentEquipment

BaseVoltage 0..1 BaseVoltage see
ConductingEquipment

|_aggregate 0 1 baolean see Fquipment

EquipmentContainer 0..1 EquipmentContainer see Equipment
mRID 0..1 string see ldentifiedObject
description 0..1 string see ldentifiedObject

name 1.1 string see ldentifiedObject
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5.2.1.31 EquivalentNetwork

Equivalents

A class that represents an external meshed network that has been reduced to an electrically
equivalent model. The ConnectivityNodes contained in the equivalent are intended to reflect
internal nodes of the equivalent. The boundary Connectivity nodes where the equivalent

connects outside itself are NOT contained by the equivalent.

Inherited Members

mRIlD 01 efrinc see ldentifiedQbiect
description 0..1 string see ldentifiedOb|ect
name 1.1 string see ldentifiedOb|ect
5.2.1.32 EquivalentShunt
Equivalents
The class represents equivalent shunts.
Nativg Members
b 1.1 Susceptance Positive sequence |[shunt
susceptance||
g 1.1 Conductance Positive sequence |[shunt
conductance|
Inherited Members
EqlivalentNetwork 0.1 EquivalentNetwork see EquivalentEquipment
BaseVoltage 0..1 BaseVoltage see
ConductingEquipment
aggregate 0..1 boolean see Equipment
EqdipmentContainer 0..1 EquipmentContainer see Equipment
TRD o1 Sy See rdentifiedob)ect
description 0..1 string see IdentifiedObject
name 1.1 string see ldentifiedObject
5.2.1.33 ExternalNetworklnjection
Wires

This class represents external network and it is used for IEC 60909 calculations.
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governorSCD

ActivePowerPerFrequenc
y

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.

maxP

ActivePower

Maximum active power of
the injection.

maxQ

ReactivePower

Not for short gir¢uit
modelling; It is usgd for
modelling afsinfeeld for
load flowf exchange. If
maxQ and minQ ate not

used
ReactiveCapability[Curve
can be used

minP

ActivePower

Minimum active power of
the injection.

minQ

ReactivePower:

Not for short cirguit
modelling; It is usgd for
modelling of infeed for
load flow exchange. If
maxQ and minQ afe not

used
ReactiveCapabilityCurve
can be used

Inherited Members

RdgulatingControl

RegulatingControl

see RegulatingCophdEq

BaseVoltage

BaseVoltage

see
ConductingEquipment

aggregate

boolean

see Equipment

EqdipmentContainer

EquipmentContainer

=3

see Equipmen

mRID string see ldentifiedObject
desSeription string see IdentifiedObject
name string see ldentifiedObject

5.2.1.34 FossilFuel

Production

The fossil fuel consumed by the non-nuclear thermal generating unit. For example, coal, oil,

gas, etc. This a the specific fuels that the generating unit can consume.
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Native Members

fossilFuelType 1.1 FuelType The type of fossil fuel,
such as coal, oil, or gas.
ThermalGeneratingUnit 1.1 ThermalGeneratingUnit A thermal generating unit
may have one or more
fossil fuels.
Inherited Members
mRID 0..1 string see ldentifiedObject
description 0..1 string see ldentifiedQb|ect
name 1.1 string see |ldentifiedObject

5.2.1.35 GeneratingUnit

Produlction

A sindle or set of synchronous machines for converting mechanical power into alterpating-
current power. For example, individual machines within a set\may be defined for schgduling
purpoges while a single control signal is derived for the sef: In this case there would be a

GenergatingUnit for each member of the set and an additional GeneratingUnit correspon
the sef.

To deline a GeneratingUnit requires defining thelinitial real power injection, net real

limits, [and the status of the unit. The initial injection is defined using the attribute initialR.

jing to

power

The ne¢t real power limits can be definedqin three ways; 1) with the attributes maxOperatingP

and inOperatingP, or 2) with thelattribute ratedNetMaxP or 3) with the att

ibutes

ratedGrossMinP and ratedGrossMaxP used in conjunction with an assqciated

GrossToNetActivePowerCurve.

The control status of the unit’is defined with the attribute genControlSource, but it
required. The participationifactor attributes longPF, normalPF, and shortPF are not requ

is not
ired.

The QGeneratingUnit class should only be used in cases where the more specific classes,

HydroGeneratingWnit and ThermalGeneratingUnit, do not apply.

The atfributes:governorSCD, maximumAllowableSpinningReserve, nominalP, startupCost, and
variableCost are not required.
Native Members

genControlSource 0..1 GeneratorControlSource The source of controls for

a generating unit.

in generator power

the nominal power
generator and t
expressed in perce

provides additio
generator output u

governorSCD 0..1 PerCent Governor Speed Changer
Droop. This is the change

output

divided by the change in
frequency normalized by

of the
he

nominal frequency and

nt and

negated. A positive value
of speed change droop

nal
pon a

drop in frequency.
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initialP

ActivePower

Default initial active
power which is used to
store a powerflow result

for the initial active power
for this unit in this
network configuration.

longPF

float

Generating unit long term
economic participation
factor.

maximumAllowableSpinni
ngReserve

ActivePower

Maximum allowable
spinning reserve.
Spinning reserve will
never be considered

ulUdtUl tramthrts—yalue
regardless of the clrrent
operating'poinf.

npaxOperatingP

ActivePower

This is_the/maxinpum
operating active ppwer
limit\the dispatchefr can

enhter for this unit.

minOperatingP

ActivePower

This is the minimum
operating active ppwer
limit the dispatchefr can

enter for this urnit.

nominalP

ActivePower

The nominal power|of the
generating unit. Uged to
give precise mean|ng to
percentage baspd
attributes such ag the
governor speed change
droop (governor§CD
attribute).The attr|bute
shall be a positive [value
equal or less thpn
RotatingMachine.rgtedsS.

normalPF

float

Generating unit ecdnomic
participation facfor.

ratedGrossMaxP

ActivePower

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

dtedGrossMinP

=

ActivePower

The gross rated mifimum
generation level which
the unit can safgely

operate at while
delivering power tp the
transmission gr|d.

fatedNetMaxP

ActivePower

The net rated maxjmum
capacity determingd by
subtracting the auxiliary
power used to opg¢rate

the internal plapt

machinery from the rated
gross maximum capacity.

shortPF

float

Generating unit short
term economic
participation factor.

startupCost

Money

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

totalEfficiency

PerCent

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

variableCost

Money

The variable cost
component of production
per unit of ActivePower.
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aggregate 0..1 boolean see Equipment
EquipmentContainer 0..1 EquipmentContainer see Equipment
mRID 0..1 string see IdentifiedObject
description 0..1 string see ldentifiedObject
name 2 string see IdentifiedObject
5.2.1.36 GeographicalRegion
Core
A geographical region of a power system network model.
Inherited Members
mRID 0..1 string see IdentifiedObject
description 0..1 string see ldentifiedObject
name 1.1 string see ldentifiedObject

5.2.1.37 HydroGeneratingUnit

Produlction

A gengrating unit whose prime mover is-a‘hydraulic turbine (e.g., Francis, Pelton, Kaplap).

The attributes governorSCD, maximumAllowableSpinningReserve, nominalP, startupCost, and

variableCost are not required.

Nativd Members

energyConversionCapabit 0..1 HydroEnergyConversionK Energy conversfon
ity ind capability for genefating.
HydroPowerPlant 0..1 HydroPowerPlant The hydro generating unit

belongs to a hydro jpower
plant.
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genControlSource

GeneratorControlSource

see GeneratingUnit

governorSCD 0.. PerCent see GeneratingUnit
initialP 1.. ActivePower see GeneratingUnit
longPF 0.. Float see GeneratingUnit

maximumAllowableSpinni
ngReserve

ActivePower

see GeneratingUnit

maxOperatingP

ActivePower

see GeneratingUnit

minOperatingP

ActivePower

see GeneratingUnit

nominalP 0.. ActivePower see GeneratingUnit
normalPF 0.. Float see GeneratingUnit
ratedGrossMaxP 0.. ActivePower see GeneratingUnit
rgtedGrossMinP 0.. ActivePower see.GeneratingUnit
fatedNetMaxP 0.. ActivePower see GeneratingUnit
shortPF 0.. float see GeneratingUnit
startupCost 0.. Money see GeneratingUnit
otalEfficiency 0.. PerCent see GeneratingUnit
variableCost 0.. Mongy, see GeneratingUnit
aggregate 0.. boolean see Equipment

EqyipmentContainer

EquipmentContainer

=3

see Equipmen

mRID 0.. string see |IdentifiedObject
description 0.. string see ldentifiedObject
name 1. string see IdentifiedObject

5.2.1.38 HydroPowerPlant

Produlction

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

lower feservoir.

Natived Members

hydroPlantStorageType

HydroPlantStorageKind

The type of hydro power
plant water storage.

Inherited Members

mRID 0.. string see IdentifiedObject
description 0.. string see ldentifiedObject
name 1.. string see IdentifiedObject
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A synchronous motor-driven pump, typically associated with a pumped storage plant.

Native Members

HydroPowerPlant

HydroPowerPlant

The hydro pump may be a
member of a pumped
storage plant or a pump
for distributing water.

Py

btatingMachine

RotatingMachine

The synchrofiofis
machine drives the
turbine which ‘movgs the
water.from a Igw
elevation'to a higher
elevation. The diredtion of
machine rotation| for
pumping may or may not
be the same as [for

generating.

Inherited Members

mRID

string

see |IdentifiedObject

description

string

see ldentifiedObject

name

1.1

string

see |IdentifiedObject

5.2.1.40 IEC61970CIMVersion

This ig the IEC 61970 CIM version number assigned to this UML model.

The two IEC61970CIMVersion-attributes should be assigned the values defined as thq initial
values| in the CIM UML. Currently the initial value for version is IEC61970CIM16v38. The

current initial value for date is 2016-03-09.

Nativd Members

date 1.1 date Form is YYYY-MM-PD for
example for Janugry 5,
2009 it is 2009-01-05.
version 1.1 string Form is

IEC61970CIMXX)YY

where XX is the major
CIM package version and
the YY is the minor
version. For example
IEC61970CIM13v18.

5.2.1.41 Junction

Wires

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


https://iecnorm.com/api/?name=7f45d4216c3c9c389d2fb82cc06733e5

IEC 61970-452:2017 © IEC 2017

Inherited Members

— 39 —

BaseVoltage 0..1 BaseVoltage see
ConductingEquipment
aggregate 0..1 boolean see Equipment
EquipmentContainer 0..1 EquipmentContainer see Equipment
mRID 0..1 string see |ldentifiedObject
description 04 strimg see-tdentifredObject
name 1.1 string see ldentifiedOb|ect

5.2.1.42 Line

Wires

Contains equipment beyond a substation belonging to a power transmission line.

Use of the Line class is not required. If used, it can only be used as a container for

ACLingSegments and SeriesCompensators.

A Line|is not required to be associated with a SubGeographicalRegion.

Nativd Members

Region 0..1 SubGeographicalRegion The sub-geographical
region of the line.
Inherited Members
mRID 0..1 string see IdentifiedObject
description 0..1 string see ldentifiedObject
name 1.1 string see ldentifiedObject

5.2.1.43

Wires

LinearShuntCompensator

A linear shunt compensator has banks or sections with equal admittance values.

Native Members

bPerSection 1.1 Susceptance Positive sequence shunt
(charging) susceptance

per section
gPerSection 1.1 Conductance Positive sequence shunt

(charging) conductance
per section
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aVRDelay Seconds see ShuntCompensator
grounded boolean see ShuntCompensator
maximumSections integer see ShuntCompensator
nomU Voltage see ShuntCompensator
normalSections integer see ShuntCompensator

voltageSensitivity

VoltagePerReactivePower

see ShuntCompensator

RdgulatingControl

RegulatingControl

see RegulatingCohdEq

BaseVoltage

BaseVoltage

s€e
ConductingEquipment

aggregate

boolean

see Equipment

EqyipmentContainer

EquipmentContainer

see Equipment

mRID string see |IdentifiedObject
description string see ldentifiedObject
name string see ldentifiedObject

5.2.1.44 LoadBreakSwitch

Wires

A meghanical switching device capable of making, carrying, and breaking currents
normal operating conditions.

Inherited Members

normalOpen boolean see Switch

ratedCurrent CurrentFlow see Switch
retained boolean see Switch

BaseVoltage BaseVoltage see

f‘nndllr‘finglquli'r_\ nent

aggregate

boolean

see Equipment

EquipmentContainer

EquipmentContainer

see Equipment

mRID string see IdentifiedObject
description string see ldentifiedObject
name string see ldentifiedObject

under
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5.2.1.45 LoadResponseCharacteristic

LoadModel

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:LTmﬁmﬁmwmm?Expuncni
Reactive power component = Qnominal * (Voltage/cim:BaseVoltage.nominalVoltage)**

cim:LdadResponseCharacteristic.qVoltageExponent

Wherel * means "multiply" and ** is "raised to power of".
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Native Members

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-
gVoltageExponent.The
coefficient model consist
of the attributes-
pCenstanttrpedance-
pConstantCurrent-
pConstantPowegr-
gConstantimpedalnce-
qConstantCurrent-
gConstantPower.THe sum
of pConstantimpedance,
pConstantCurrenf and
pC€onstantPower $hall
equal 1.The sunm of
gConstantimpedance,
qConstantCurreng and
qConstantPower ghall
equal 1.

pQonstantCurrent 0..1 float Portion of active power
load modeled as constant
current.

pCopstantimpedance 0..1 float Portion of active power
load modeled as constant
impedance.

ConstantPower 0..1 float Portion of active power
load modeled as constant
power.

e

pFrequencyExponent 0..1 float Exponent of per pnit
frequency effecting|active
power.

pVoltageExponent 0.1 float Exponent of per pnit
voltage effecting Jreal
power.

gqQonstantCurrent 0..1 float Portion of reactive power
load modeled as constant
current.

gCopstantimpedance 0..1 float Portion of reactive power
load modeled as constant
impedance.

ConstantPower 0..1 float Portion of reactive power
load modeled as constant

pPowWeT:

Q

gFrequencyExponent 0..1 float Exponent of per unit
frequency effecting
reactive power.

gVoltageExponent 0..1 float Exponent of per unit
voltage effecting reactive
power.
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Inherited Members

mRID 0..1 string see IdentifiedObject
description 0..1 string see ldentifiedObject
name 1.1 string see IdentifiedObject

5.2.1.46 Name

Core

The Npme class provides the means to define any number of human readable names|for an
object] A name is not to be used for defining inter-object relationships. For .interfobject
relatiopships instead use the object identification 'mRID".

Nativgd Members

name 1.1 string Any free text that phame
the object.
IdentifiedObject 1.1 IdentifiedObject Identified object that this

name designatgs.

NameType 1.1 NameType Type of this name.

5.2.1.47 NameType

Core

Type jof name. Possible values for attribute 'name' are implementation dependent but
standgrd profiles may specify types. An énterprise may have multiple IT systems each having
its own local name for the same object, e.g. a planning system may have different names from
an EMS. An object may also have different names within the same IT system, e.g. localName
as deflned in CIM version 14. The definition from CIM14 is:

The lotalName is a human readable name of the object. It is a free text name local to @ node
in a naming hierarchy similar to a file directory structure. A power system related naming
hierar¢ghy may be: Substation, VoltageLevel, Equipment etc. Children of the same pafent in
such g hierarchy have-names that typically are unigue among them.

Nativd Members

name 1.1 string Name of the name|type.

5.2.1.48 NonConformLoad

LoadModel

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 qfixedPct. In this case, the


https://iecnorm.com/api/?name=7f45d4216c3c9c389d2fb82cc06733e5

- 44 — IEC 61970-452:2017 © IEC 2017

associated NonConformLoadGroup would have to have an associated
NonConformLoadSchedule.

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.

Native Members

LoadGroup

NonConformLoadGroup

Group of this
ConformLoad.

Inherited Members

stic

pfixed 0.. ActivePower see EnefgyConsymer
pfixedPct 0.. PerCent see EnergyConsymer
gfixed 0.. ReactivePower see EnergyConsymer
gfixedPct 0.. PerCent see EnergyConsymer
LJoadResponse 0.. LoadResponseCharacteri see EnergyConsymer

BaseVoltage

BaseVoltage

see
ConductingEquipment

aggregate

boolean

see Equipment

EqyipmentContainer

EquipmentContainer

see Equipment

mRID 0.. string see |IdentifiedObject
description 0.. string see ldentifiedObject
name 1.. string see |IdentifiedObject

5.2.1.49 NonlinearShuntCompensator

Wires

A non [linear shunt compensator has bank or section admittance values that differs.

Inherited Members

aVRDelay 0.. Seconds see ShuntCompensator
grounded 0.. boolean see ShuntCompensator
maximumSections 1.. integer see ShuntCompensator
nomU 1.. Voltage see ShuntCompensator
normalSections 1.. integer see ShuntCompensator
voltageSensitivity 0.. VoltagePerReactivePower see ShuntCompensator

RegulatingControl

RegulatingControl

see RegulatingCondEq
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BaseVoltage 0..1 BaseVoltage see
ConductingEquipment

aggregate 0..1 boolean see Equipment

EquipmentContainer 0..1 EquipmentContainer see Equipment
mRID 0..1 string see IdentifiedObject
description 0..1 string see ldentifiedObject
name 1..1 string see IdentifiedObject

5.2.1.80 NonlinearShuntCompensatorPoint

Wires

A non [inear shunt compensator bank or section admittance value.

Nativg Members
b 1.1 Susceptance Positive sequence |[shunt
(charging) susceptance
per section
g 1.1 Conductance Positive sequence [shunt
(charging) conductance
per section
gectionNumber 1.1 integer The number of fhe
section.
NonlinearShuntCompens 1.1 NonlinearShuntCompens Non-linear shupt
ator ator compensator ownirlg this
point.
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Inherited Members
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genControlSource 0..1 GeneratorControlSource see GeneratingUnit
governorSCD 0..1 PerCent see GeneratingUnit
initialP 1.1 ActivePower see GeneratingUnit
longPF 0..1 float see GeneratingUnit
maximumAllowableSpinni 0..1 ActivePower see GeneratingUnit
ngReserve
npaxOperatingP 1.1 ActivePower see'GeneratingUnit
minOperatingP 1.1 ActivePower see GeneratingUnit

nominalP A ActivePower see GeneratingUnit
normalPF 1 float see GeneratingUnit
rdtedGrossMaxP 1 ActivePowef see GeneratingUnit

rdtedGrossMinP

ActivePower

see GeneratingUnit

el|le|je|e|e|e|elele
T RN ENE

fatedNetMaxP ActivePower see GeneratingUnit
shortPF A float see GeneratingUnit
startupCost 1 Money see GeneratingUnit
otalEfficiency 1 PerCent see GeneratingUnit
variableCost N Money see GeneratingUnit

aggregate 0.1 boolean see Equipment

EqyipmentContainer 01 EquipmentContainer see Equipment
mRID 0..1 string see ldentifiedObject
description 0..1 string see IdentifiedObject
name 1.1 string see IdentifiedObject

5.2.1.82 ,PerLengthDCLineParameter

DC

Native Members

capacitance

CapacitancePerLength

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

inductance

InductancePerLength

Inductance per unit of
length of the DC line
segment.

resistance

ResistancePerLength

Resistance per length of
the DC line segment.
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Inherited Members

mRID string see IdentifiedObject
description string see ldentifiedObject
name string see IdentifiedObject

5.2.1.53 PhaseTapChangerAsymmetrical

Wires

Descripes the tap model for an asymmetrical phase shifting transformer in whig¢h the
differepce voltage vector adds to the primary side voltage. The angle between the primary
side vpltage and the difference voltage is named the winding connection anglée) The [phase

shift depends on both the difference voltage magnitude and the winding connection angle.

Nativgd Members

windingConnectionAngle

AngleDegrees

The phase angle bgtween
the in-phase windirjg and
the out-of -phase winding
used for creating phase
shift. The out-of-phase
winding produces what is
known as the diffefence
voltage. Setting thid angle
to 90 degrees is not the
same as a symmemtrical

transformer.
Inherited Members
voltggeSteplncrement PerCent see
PhaseTapChangerNonLin
ear
xMax Reactance see
PhaseTapChangerNonLin
ear
xMin Reactance see
PhaseTapChangerNonLin
ear
TransformerEnd TransformerEnd see PhaseTapChgnger
highStep integer see TapChanger
lowStep integer see TapChanger
ltcFlag boolean see TapChanger
neutralStep integer see TapChanger
neutralU Voltage see TapChanger
normalStep integer see TapChanger
TapChangerControl TapChangerControl see TapChanger
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mRID 0..1 string see ldentifiedObject
description 0..1 string see IdentifiedObject
name 1.1 string see ldentifiedObject

5.2.1.54

Wires

PhaseTapChangerLinear

Describes a tap changer with a linear relation between the tap step and the phase angle
differepce across the transformer This is a mathematical maodel that is an approximation of a

real phase tap changer.

The phase angle is computed as stepPhaseShitfincrement times the tap position.

The sgcondary side voltage magnitude is the same as at the primary side,

Nativd Members

stepPhaseShiftincrement

AngleDegrees

Phase shift per qtep
position. A positive|value
indicates a positive|phase

shift from the winding
where the tap is logated
to the other windind (for a
two-winding
transformer).The gctual
phase shift increment
might be more accyrately
computed from the
symmetrical of
asymmetrical models or a
tap step table looKup if
those are available.

xMax

1.

1

Reactance

The reactance depgnd on
the tap position acdording
to a "u" shaped curve.
The maximum readtance
(xMax) appear at the low

and high tap positjons.

xMin

1.

1

Reactance

The reactance depgnd on
the tap position acdording
to a "u" shaped curve.
The minimum reactance
(xMin) appear at the mid

tap position.

Inherited Members

TransformerEnd

TransformerEnd

see PhaseTapChanger
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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
TapChangerControl 0..1 TapChangerControl see TapChanger
mRID 01 string see ldentifiedObject
description 0..1 string see IdentifiedOblect
name 1.1 string see ldentifiedObject

5.2.1.85 PhaseTapChangerSymmetrical

Wires

Descripes 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 magnitudd is the
base ih an equal-sided triangle where the sides corresponds to the primary and secondary
voltagés. The phase angle difference corresponds to the‘top angle and can be expresged as
twice the arctangent of half the total difference voltagée)

Inherited Members

voltggeSteplncrement 1.1 PerCent see
PhaseTapChangerNonLin
ear
xMax 1.4 Reactance see
PhaseTapChangerNonLin
ear
xMin 1.1 Reactance see
PhaseTapChangerNonLin
ear
TransformerEnd 1.1 TransformerEnd see PhaseTapChgnger
highStep 1.1 integer see TapChangger
lowStep 1.1 integer see TapChanggr
ItcFlag 1.1 boolean see TapChanger
neutralStep 1.1 integer see TapChanger
neutralU 1.1 Voltage see TapChanger
normalStep 1.1 integer see TapChanger
TapChangerControl 0..1 TapChangerControl see TapChanger
mRID 0..1 string see IdentifiedObject
description 0..1 string see ldentifiedObject
name 1.1 string see IdentifiedObject
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5.2.1.56 PhaseTapChangerTable

Wires

Describes a tabular curve for how the phase angle difference and impedance varies with the
tap step.

Inherited Members

mRID 0..1 string see ldentifiedObject
description 0..1 string see IdentifiedObject
name 1.1 string see ldentified@b|ect

5.2.1.87 PhaseTapChangerTablePoint

Wires

Descripes each tap step in the phase tap changer tabular curve.

Nativd Members

angle

AngleDegrees

The angle differen
degrees. A positivel
indicates a positive

shift from the win
where the tap is lo
to the other winding
two-winding transfg

ce in
value
phase
ding
cated
(for a
rmer).

Phas¢TapChangerTable

PhaseTapChangerTable

The table of this g

oint.

Inherited Members

b 0..1 PerCent see
TapChangerTablePoint

g 0..1 PerCent see
TapChangerTablePoint

r 0..1 PerCent see
TapChangerTablePoint

ratio 0..1 float see
TapChangerTablePoint

step 1.1 integer see
TapChangerTablePoint

X 0..1 PerCent see
TapChangerTablePoint

5.2.1.58 PhaseTapChangerTabular

Wires

Native Members

PhaseTapChangerTable 1.1 PhaseTapChangerTable The phase tap changer
table for this phase tap

changer.
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TransformerEnd TransformerEnd see PhaseTapChanger
highStep integer see TapChanger
lowStep integer see TapChanger

ltcFlag boolean see TapChanger

neutralStep integer see TapChanger

neutralU Voltage see TapChanger

normalStep integer see lapChanggr

TagChangerControl TapChangerControl see TapChangger
mRID string seke ldentifiedObject
description string see ldentifiedOb|ect
name string see ldentifiedObject

5.2.1.39 PowerTransformer

Wires

An eldctrical device consisting of two or more coupled windings, with or without a mggnetic
core, for introducing mutual coupling between electric circuits. Transformers can be used to

contro| voltage and phase shift (active power flaw).

A power transformer may be composed;-of separate transformer tanks that need not be

identidal.

A power transformer can be modeled with or without tanks and is intended for use ih both
balanded and unbalanced representations. A power transformer typically has two terminals,
but mgy have one (grounding);-three or more terminals.

The inherited associdtion ConductingEquipment.BaseVoltage should not be used. The

associption from TransformerEnd to BaseVoltage should be used instead.

A PowgrTransfotimer can be either two winding or three winding:

e A two winding transformer has two PowerTransformerEnds and two associated Termlinals.

e A fhree winding transformer has three PowerTransformerEnds

and three assqciated

Terminals.

Inherited Members

aggregate

boolean

see Equipment

EquipmentContainer

EquipmentContainer

see Equipment

mRID string see ldentifiedObject
description string see IdentifiedObject
name string see ldentifiedObject
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5.2.1.60 PowerTransformerEnd

Wires

A PowerTransformerEnd is associated with each Terminal of a PowerTransformer.

The impedance values r, r0, x, and x0 of a PowerTransformerEnd represents a star equivalent
as follows:

1) for a two Terminal PowerTransformer the high voltage (TransformerEnd.endNumber=1)
PowerTransformerEnd has non zero values on r, r0, x, and xO while the low voltage
(TransformerEnd.endNumber=0) PowerTransformerEnd has zero values for r, rQ

, and

x0

2) for|la three Terminal PowerTransformer the three PowerTransformerEnds represents

€q

3) Fo
va

The total no load loss shunt impedances may also be placed at one
PowerTransformerEnds, preferably the end numbered 1, having the~shunt values on

IS

Livalent with each leg in the star represented by r, r0, x, and x0 values.

ues corresponding the no load losses distributed on the three PowerTransforme

he preferred way.

a star

r a three Terminal transformer each PowerTransformerEnd shall have’g, g0, b and b0

rEnds.
pf the
end 1

4) forl a PowerTransformer with more than three Termindls“the PowerTransfornjerEnd

im

Each

Power[TransformerEnd (or any other object) can not\be contained by more than one pa

Power
Voltag

PowerTransformerEnd must be contained Ay a PowerTransformer. Beca

elLevel, etc).

bedance values cannot be used. Instead use the TransformerMeshlmpedance ¢r split
thg transformer into multiple PowerTransformers.

se a
rent, a

TransformerEnd can not have an association to an EquipmentContainer (Substation,
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Native Members

b 1.1 Susceptance Magnetizing branch
susceptance (B mag).
The value can be positive

or negative.
connectionKind 0..1 WindingConnection Kind of connection.
g 0..1 Conductance Magnetizing branch
conductance.
r 1.1 Resistance Resistance (star-model)

of the transformer
end.The attribute shall be
EqUatoT greater thgn zero

for non-equivalgnt
transformers,

ratedS 0..1 ApparentPower Normal apparent qower
rating/The-attributg shall
be apositive value] For a
two-Winding transfprmer
the values for the|high
and low voltage slides
shall be identical.

ratedU 1.1 Voltage Rated voltage: phjase-
phase for three-phase
windings, and either
phase-phase or phase-
neutral for single-phase
windings.A high vqltage
side, as given by
TransformerEnd.endNum
ber, shall have a ratedU
that is greater or g¢qual
than ratedU for the|lower
voltage sides

X 1.1 Reactance Positive sequence geries
reactance (star-moflel) of
the transformer gnd.

PowerTransformer 1.1 PowerTransformer The power transformer of
this power transformer
end.

Inherited Members

endNumber, integer see TransformerfEnd
BaseVoltage BaseVoltage see TransformerEnd
Tefminal Terminal see Transformerfnd
mRID string see IdentifiedObject
description string see ldentifiedObject
name string see ldentifiedObject

5.2.1.61 RatioTapChanger

Wires

A tap changer that changes the voltage ratio impacting the voltage magnitude but not the
phase angle across the transformer.
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The attribute TapChanger.ltcflag specifies whether or not a TapChanger has load tap

changing capabilities. If the ItcFlag

Native Members

is true, the attribute stepVoltagelncrement is required.

stepVoltagelncrement

PerCent

Tap step increment, in
per cent of nominal
voltage, per step position.

tculControlMode

TransformerControlMode

Specifies the regulation
control mode (voltage or
reactive) of the
RatioTapChanger.

RatigTapChangerTable

RatioTapChangerTable

The tap ratio table for this
ratio tap changer.

TfansformerEnd TransformerEnd Transformer end to|which
this ratio tap chapger
belongs.
Inherited Members
highStep integer see TapChangger
lowStep integer see TapChanggr
ltcFlag boolean see TapChanggr
neutralStep integer see TapChanggr
neutralU Voltage see TapChangger
normalStep integer see TapChangger
TapChangerControl TapChangerControl see TapChanggr
mRID string see IdentifiedObject
description string see ldentifiedObject
name string see IdentifiedObject

5.2.1.2 RatioTapChangerTable

Wires

Descripes a_curve for how the voltage magnitude and impedance varies with the tap ste

Inherited.Members

O

mRID string see ldentifiedObject
description string see ldentifiedObject
name string see IdentifiedObject

5.2.1.63 RatioTapChangerTablePoint

Wires

Describes each tap step in the ratio tap changer tabular curve.
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Native Members

Ratio

TapChangerTable 1.1 RatioTapChangerTable Table of this poi

nt.

Inherited Members

b 0..1 PerCent see
TapChangerTablePoint

g 0..1 PerCent see
TapChangerTablePoint

I U.. 1 FEIUCIIL SCC
TapChangerTablePoint

ratio 0..1 float see
TapChangerTablePoint

step 1.1 integer see
Tap€hangerTablePoint

X 0..1 PerCent see
TapChangerTablePoint

5.2.1.6

Wires

4 ReactiveCapabilityCurve

Reactive power rating envelope versus the synchrognous machine's active power, in bg

geners
and lo
condit
the Y2

ting and motoring modes. For each active:power value there is a correspondin
W reactive power limit value. Typically there will be a separate curve for each g

on, such as hydrogen pressure. The *Y\I" axis values represent reactive minimu
axis values represent reactive maximum.
ReactiveCapabilityCurves are not~ required if the reactive power Ilimits o

th the

g high
oolant
m and

f the

SynchfonousMachine do not vary.with real power output.
By cohvention, the Y1 axis‘\wvalues represent reactive minimum and the Y2 axis palues
represgnt reactive maximum.
Becaupge the x value ‘will always be specified in MW and the y values will always be spgcified
in MVAr, the xMultipher, y1Multiplier, and y2Multiplier attributes do not need to be suppljed.
Inherifed Members
cufyeStyle 1.1 CurveStyle see Curve
xUnit 1.1 UnitSymbol see Curve
y1Unit 1.1 UnitSymbol see Curve
y2Unit 0..1 UnitSymbol see Curve
mRID 0..1 string see ldentifiedObject
description 0..1 string see IdentifiedObject
name 1.1 string see ldentifiedObject
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5.2.1.65 ReportingGroup

Core
A reporting group is used for various ad-hoc groupings used for reporting.

Inherited Members

mRID 0..1 string see ldentifiedObject
description 0..1 string see IdentifiedObject
name 1..1 string see |ldentifiedObject

5.2.1.6 SeriesCompensator

Wires

A Series Compensator is a series capacitor or reactor or an AC transmission line without
chargipg susceptance. It is a two terminal device.

Nativd Members

r 1.1 Resistance Positive sequer|ce
resistance.

X 1.1 Reactance Positive sequer|ce
reactance.

Inherited Members

BaseVoltage 0..1 BaseVoltage see
ConductingEquipment

aggregate 0..1 boolean see Equipment

EqyipmentContainer 0..1 EquipmentContainer see Equipment
mRID 0..1 string see |IdentifiedObject
description 0..1 string see ldentifiedOb|ect

name 1.1 string see IdentifiedObject
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5.2.1.67 SolarGeneratingUnit

Production
A solar thermal generating unit.

Inherited Members

genControlSource

GeneratorControlSource

see GeneratingUnit

governorSCD 0.. PerCent see GeneratingUnit
initialP 1.. ActivePower see GeneratingUnit
longPF 0.. float see GeneratingUnit

maximumAllowableSpinni

ngReserve

ActivePower

see GeneratingUnit

npaxOperatingP

N

ActivePower

see'GeneratingUnit

minOperatingP

-

ActivePower

see GeneratingUnit

nominalP 0.. ActivePower see GeneratingUnit
normalPF 0.. float see GeneratingUnit
rdtedGrossMaxP 0.. ActivePowef see GeneratingUnit
rgtedGrossMinP 0.. ActivePower see GeneratingUnit
fatedNetMaxP 0.. ActivePower see GeneratingUnit
shortPF 0.. float see GeneratingUnit
startupCost 0.. Money see GeneratingUnit
otalEfficiency 0.. PerCent see GeneratingUnit
variableCost 0.. Money see GeneratingUnit
aggregate 0.. boolean see Equipment

EqyipmentContainer

EquipmentContainer

see Equipment

mRID 0.. string see ldentifiedObject
description 0.. string see IdentifiedObject
name 1.. string see IdentifiedObject

5.2.1.48 ,StaticVarCompensator

Wires

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.

The value of the inductiveRating attribute must always be negative.

The value of the capactiveRating attribute must always be positive.



https://iecnorm.com/api/?name=7f45d4216c3c9c389d2fb82cc06733e5

Native Members

— 58 —

IEC 61970-452:2017 © IEC 2017

capacitiveRating Reactance Maximum available
capacitive reactance.
inductiveRating Reactance Maximum available

inductive reactance.

slope

VoltagePerReactivePower

The characteristics slope
of an SVC defines how
the reactive power output
changes in proportion to
the difference between
the regulated bus voltage
and the voltage setpoint.

CControlMode

2]

SVCControlMode

SVC control‘mogle.

vpltageSetPoint

Voltage

The reactive 'power |output
of the SV.C isspropaftional
to the difference bgtween
the voltage at the
regulated bus and the
veltage setpoint. When
the regulated bus vpltage
is equal to the voltage
setpoint, the readtive
power output is zero.

Inherited Members

RggulatingControl

RegulatingControl

see RegulatingCohdEq

BaseVoltage

BaseVoltage

see
ConductingEquipment

aggregate

boolean

see Equipment

EqyipmentContainer

EquipmentContainer

see Equipment

mRID string see ldentifiedObject
description string see IdentifiedObject
name string see ldentifiedObject

5.2.1.49 , (StationSupply

LoadModet

Station supply with load derived from the station output.

See EnergyConsumer for specific notes about inherited attributes.
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pfixed 0..1 ActivePower see EnergyConsumer
pfixedPct 0..1 PerCent see EnergyConsumer
gfixed 0..1 ReactivePower see EnergyConsumer
gfixedPct 0..1 PerCent see EnergyConsumer
LoadResponse 0..1 LoadResponseCharacteri see EnergyConsumer
stic
BaseVoltage 0.1 BaseVoltage see

ConductingEquipment

aggregate 0..1 boolean seé Equipment

EqyipmentContainer 0..1 EquipmentContainer see Equipment
mRID 0..1 string see |IdentifiedObject
description 0..1 string see ldentifiedOb|ect
name 1.1 string see IdentifiedObject

5.2.1.710 SubGeographicalRegion

Core

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

Nativgd Members

Region

1

1

GeographicalRegion

The geographical fegion
to which this syb-
geographical regipn is

within.

Inherited Members

mRID 0..1 string see ldentifiedObject
deseription 0..1 string see ldentifiedObject
name 1.1 string see IdentifiedObject
5.2.1.71 Substation
Core

A collection of equipment for purposes other than generation or utilization, through which
electric energy in bulk is passed for the purposes of switching or modifying its characteristics.

Native Members

Region

1.

1

SubGeographicalRegion

The
SubGeographicalRegion
containing the substation.
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mRID 0..1 string see IdentifiedObject
description 0..1 string see ldentifiedObject
name 1.1 string see IdentifiedObject

5.2.1.72 Switch

Wires

A genleric device designed to close, or open, or both, one or more electric circuits. All
switchps are two terminal devices including grounding switches.

Nativgd Members

normalOpen 1.1 boolean The attribute is useed in
cases when np
Measurement for| the
status value is predent. If
the Switch has a dtatus
measurement the
Discrete.normalVajue is
expected to matcH with
the Switch.normal®pen.
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 modelf The
flow through retalned
switches will normally be
calculated in powef flow.
Inherited Members
BaseVoltage 0..1 BaseVoltage see
ConductingEquipment
aggregate 0..1 boolean see Equipment
EqyipmentContainer 0..1 EquipmentContainer see Equipment
mRID 0..1 string see IdentifiedObject
description 0..1 string see IdentifiedObject
name 1.1 string see ldentifiedObject

5.2.1.73 SynchronousMachine

Wires

An electromechanical device that operates with shaft rotating synchronously with the network.
It is a single machine operating either as a generator or synchronous condenser or pump.
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If a SynchronousMachine is not associated with a ReactiveCapabilityCurve, then the minQ
and maxQ attributes will be used.

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.

Native Members

maxQ 0.. ReactivePower Maximum reactive power
limit. This is the makimum
(nameplate) timit for the
unit:
minQ 0.. ReactivePower MinimUm.feactive power

limnit for the unit.

peratingMode

SynchronousMachineOpe
ratingMode

Current mode ¢f
operation.

gPercent

PerCent

Part of the coordinated
reactive control {hat
comes from this mgchine.
The attribute is useld as a
participation factor not
necessarily summipg up
to 100% for the dejvices
participating in the

control.

=

€

ferencePriority

integer

Priority of unit for yse as
powerflow voltage phase
angle reference pus
selection. 0 = don | care
(default) 1 = highest
priority. 2 is less than 1

and so on.

type 1L SynchronousMachineKind Modes that this
synchronous machipe can
operate in.
InitialReactiveCapabilityC 0.. ReactiveCapabilityCurve The default reactive
urve capability curve fof use
by a synchronops
machine.
Inherited Members
rajedRowerFactor 0.. float see RotatingMachine
ratedS 0.. ApparentPower see RotatingMachine
ratedU 0.. Voltage see RotatingMachine
GeneratingUnit 0.. GeneratingUnit see RotatingMachine

RegulatingControl

RegulatingControl

see RegulatingCondEq

BaseVoltage

BaseVoltage

see
ConductingEquipment
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aggregate

boolean

see Equipment

EquipmentContainer

EquipmentContainer

see Equipment

mRID string see ldentifiedObject
description string see |ldentifiedObject
name string see IdentifiedObject

5.2.1.74 Terminal

Core

An AQ electrical connection point to a piece of conducting equipment. ~Fermina

Is are

conne¢ted at physical connection points called connectivity nodes.

The aftribute Terminal.phases is not specified the Terminal will be understood to b three
phase| (ABC or ABCN). Except for terminals of grounding classes (specilizatigns of
EarthHaultCompensator, GroundDisconnector, GroundSwitch, and) Ground) which will be

assumled to be N.

Nativd Members

phases

RhaseCode

Represents the nqrmal
network phasing
condition.If the attfibute
is missing three phases
(ABC or ABCN) shpll be
assumed.

CongluctingEquipment

ConductingEquipment

The conducting
equipment of the
terminal. Condudting
equipment have terminals
that may be connedgted to
other conducting
equipment terminals via
connectivity nodgs or
topological nodés.

CagnnectivityNode

ConnectivityNode

The connectivity ngde to
which this termipal
connects with z¢ro

impedance.

Inherited ,Members

sequenceNumber integer see ACDCTerminal
BusNameMarker BusNameMarker see ACDCTerminal
mRID string see ldentifiedObject
description string see IdentifiedObject
name string see ldentifiedObject
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5.2.1.75 ThermalGeneratingUnit

Production

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

Inherited Members

genControlSource 0..1 GeneratorControlSource see GeneratingUnit
governorSCD 0..1 PerCent see GeneratingUnit
initialP 1.1 ActivePower see GeneratingUnit
longPF 0..1 float see GeneratingUnit
maximumAllowableSpinni 0..1 ActivePower see GenefatingUnit
ngReserve

npaxOperatingP 1.1 ActivePower see GeneratingUnit
minOperatingP 1.1 ActivePower see GeneratingUnit
nominalP 0..1 ActivePower see GeneratingUnit
normalPF 0..1 float see GeneratingUnit
rdtedGrossMaxP 0..1 ActivePawer see GeneratingUnit
rgtedGrossMinP 0..1 ActivePower see GeneratingUnit
fatedNetMaxP 0..1 ActivePower see GeneratingUnit
shortPF 0..1 float see GeneratingUnit
startupCost 0..1 Money see GeneratingUnit
otalEfficiency 0..1 PerCent see GeneratingUnit
variableCost 0..1 Money see GeneratingUnit

aggregate 0..1 boolean see Equipment

EqyipmentContainer 0..1 EquipmentContainer see Equipment
mRID 0..1 string see ldentifiedObject
description 0..1 string see ldentifiedObject
name 1.1 string see |IdentifiedObject

5.2.1.76/, VoltageLevel

Core

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.

The attributes highVoltageLimit and lowVoltageLimit are not required.
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highVoltageLimit Voltage The bus bar's high
voltage limit
lowVoltageLimit Voltage The bus bar's low voltage

limit

BaseVoltage

BaseVoltage

The base voltage used for
all equipment within the
voltage level.

Substation Substation The substation of the
voltage level.
Inherifed Members
mRID string see/ldentifiedObject
description string see ldentifiedObject
name string See ldentifiedObject

5.2.1.97 VsCapabilityCurve

DC

The P{Q capability curve for a voltage source converter,“with P on x-axis and Qmin and|Qmax

on y1-pxis and y2-axis.

Inherited Members

curveStyle CurveStyle see Curve
xUnit UnitSymbol see Curve
y1Unit UnitSymbol see Curve
y2Unit UnitSymbol see Curve
mRID string see ldentifiedObject

description string see ldentifiedObject
name string see |dentifiedOblect
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5.2
DC

DC side of the voltage source converter (VSC).

1.78

Native Members

VsConverter

— 65 —

maxModulationlndex

float

The max quotient
between the AC converter
voltage (Uc) and DC
voltage (Ud). A factor

‘lypl\.a“y tess—tham4. VSC
configuration data Jsed in
power-flow.

maxValveCurrent

CurrentFlow

The maximum cufrent
through a valve. This
currentldimit is the |basis
for calculating the
capability diagram| VSC
configuration data.

O

apabilityCurve

VsCapabilityCurve

Capability curve of this
converter.

Inherited Members

baseS 0.. ApparentPower see ACDCConvejrter
idleLoss 0.. ActivePower see ACDCConverter
maxUdc 0.. Voltage see ACDCConverrter
minUdc 0.. Voltage see ACDCConvejrter
nyimberOfValves 0.. integer see ACDCConverrter
ratedUdc 0.. Voltage see ACDCConverrter
FesistiveLoss 0 Resistance see ACDCConverter
witchingLoss 0.. ActivePowerPerCurrentFl see ACDCConverrter
ow
valveUO0 0.. Voltage see ACDCConverrter
PccTerminal 0.. Terminal see ACDCConverter

BaseVoltage

BaseVoltage

see
ConductingEquipment

aggregate

boolean

see Equipment

EquipmentContainer

EquipmentContainer

see Equipment

mRID 0.. string see ldentifiedObject
description 0.. string see IdentifiedObject
name 1.. string see IdentifiedObject

5.2

1.79

Production

WindGeneratingUnit

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

WindGenUnitKind

The kind of wind
generating unit

Inherited Members

genControlSource

GeneratorControlSource

see GeneratingUnit

governorSCD 0.. PerCent see GeneratingUnit
initialP 1.. ActivePower see GeneratingUnit
longPF 0.. float see GeneratingUnit

maximumAllowableSpinni
ngReserve

ActivePower

see GeneratingUnit

npaxOperatingP

ActivePower

se€/GeneratingUnit

minOperatingP

ActivePower

see GeneratingUnit

nominalP 0.. ActivePower see GeneratingUnit
normalPF 0.. float see GeneratingUnit
rdtedGrossMaxP 0.. ActivePower see GeneratingUnit
rgtedGrossMinP 0.. ActivePower see GeneratingUnit
fatedNetMaxP 0.. ActivePower see GeneratingUnit
shortPF 0.. float see GeneratingUnit
startupCost 0.. Money see GeneratingUnit
otalEfficiency 0.. PerCent see GeneratingUnit
variableCost 0.. Money see GeneratingUnit
aggregate 0.. boolean see Equipment

EqyipmentContainer

EquipmentContainer

see Equipment

mRID 0.. string see |IdentifiedObject
description 0.. string see ldentifiedObject
name 1.. string see IdentifiedObject

5.2.2 Abstract Classes

5.2.2.1 ACDCConverter

DC

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.
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baseS

ApparentPower

Base apparent power of
the converter pole.

idleLoss

ActivePower

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

maxUdc

Voltage

The maximum voltage on
the DC side at which the
converter should operate.
Converter configuration
data used in power flow.

minUdc

Voltage

Min allowed converfer DC
voltage. Converter
configuration‘data 4sed in

power flow.

mberOfValves

=)

integer

Number of valves |n the
converter. Used i loss
calculations.

ratedUdc

Voltage

Rated converter|DC
voltage, also called UdN.
Converter configufation
data used in powel flow.

FesistiveLoss

Resistance

Converter configufation
data used in powelf flow.
Refer to poleLoslsP.

witchingLoss

ActiveRowerPerCurrentFl
ow

Switching losses, r¢lative
to the base appafent
power 'baseS'.Refer to

poleLossP.

valveUO0

Voltage

Valve threshold vojtage,
also called Uvalye.
Forward voltage ¢irop
when the valvelis
conducting. Used ip loss
calculations, i.e.|the
switchLoss depengls on
numberOfValvep *

valveUO.

PccTerminal

Terminal

Point of common cqupling
terminal for this converter
DC side. It is typicqlly the
terminal on the power
transformer (or switch)
closest to the AC
network. The power flow
measurement must|be the
sum of all flows in{o the
transformer.

Inherited Members

BaseVoltage

BaseVoltage

see
ConductingEquipment

aggregate

boolean

see Equipment

EquipmentContainer

EquipmentContainer

see Equipment
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mRID 0..1 string see ldentifiedObject
description 0..1 string see IdentifiedObject
name 1.1 string see ldentifiedObject

5.2.2.2

Core

ACDCTerminal

An electrical connection point (AC or DC) to a piece of conducting equipment. Terminals are

conne

ted at Inhyqir‘al connection pninfq called rnnnprtivify nodes

Nativd Members

segquenceNumber

1.

1

integer

The ©rientation of the
terminal“connectionfs for a
multiple termingl
conducting equipment.
The sequence numpering
starts with 1 and
additional termirfals

should follow in
increasing order. The first
terminal is the "starting
point" for a two terminal
branch.

vy

iIsNameMarker

A

BusNameMarker

The bus name marker
used to name the|bus
(topological node).

Inheri

ed Members

mRID

string

see IdentifiedObject

description

string

see IdentifiedObject

name

string

see IdentifiedObject

5.2.2.3

Core

ConductingEquipment

The parts ofsthe AC power system that are designed to carry current or that are condulctively

conne

cted\through terminals.

Native Members

BaseVoltage

A1

BaseVoltage

Base voltage of this
conducting equipment.
Use only when there is no
voltage level container
used and only one base
voltage applies. For
example, not used for
transformers.
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Inherited Members

aggregate

boolean

see Equipment

EquipmentContainer

EquipmentContainer

see Equipment

mRID string see IdentifiedObject
description string see ldentifiedObject
name string see IdentifiedObject

5.2.2.4 Conductor

Wires

Combipation of conducting material with consistent electrical characteristics,<building a|single

electrigal system, used to carry current between points in the power system.

Nativgd Members

length Length Segment length|for
calculating line segction
capabilities
Inherited Members
BaseVoltage BaseVoltage see

ConductingEquip

ment

aggregate boolean see Equipment
EqyipmentContainer EquipmentContainer see Equipment
mRID string see ldentifiedObject
description string see ldentifiedObject
name string see IdentifiedObject
5.2.2.9 ConnectivityNodeContainer
Core

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

Inherited Members

mRID string see ldentifiedObject
description string see IdentifiedObject
name string see ldentifiedObject
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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.

Inherited Members

BaseVoltage

BaseVoltage

see

ConductingEquipment

aggregate

boolean

see Equipmen

Eqy

ipmentContainer

EquipmentContainer

sée Equipmen

mRID string see IdentifiedObject
description string see ldentifiedObject
name string see IdentifiedObject

5.2.2.7 Curve

Core

A multj-purpose curve or functional relationshipbetween an independent variable (X-axis) and

depenglent (Y-axis) variables.

Nativgd Members

curveStyle 151 CurveStyle The style or shape |of the
curve.

xUnit 1.1 UnitSymbol The X-axis unitq of
measure.

y1Unit 1.1 UnitSymbol The Y1-axis unitp of
measure.

y2Unit 0..1 UnitSymbol The Y2-axis unitp of
measure.

Inherited\Members

mRID 0..1 string see ldentifiedObject
description 0..1 string see IdentifiedObject
name 1.1 string see ldentifiedObject

5.2.2.8 DCBaseTerminal
DC

An electrical connection point at a piece of DC conducting equipment. DC terminals are
connected 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 are
distinct from AC connections.
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Native Members

DCNode 1.1 DCNode The DC connectivity node
to which this DC base
terminal connects with

zero impedance.
Inherited Members

sequenceNumber 1.1 integer see ACDCTerminal
BusNameMarker 0..1 BusNameMarker see ACDCTerminal
mRID 0..1 string see ldentifiedObject
description 0..1 string see/ldentifiedObject
name 1.1 string see ldentifiedObject

5.2.2.9 DCConductingEquipment

DC

The parts of the DC power system that are designed to-carry current or that are conductively

connegted through DC terminals.

Inherited Members

aggregate 0..1 boolean see Equipment
EqyipmentContainer 0..1 EquipmentContainer see Equipment
mRID 04 string see IdentifiedObject
description 0..1 string see IdentifiedObject
name 1.1 string see ldentifiedObject
5.2.2.10 DCEquipmentContainer

Inherited Members

vide a root class for containment of DC as well as AC equi
. . g i TR

bment.
MNodes.

mRID 0..1 string see IdentifiedObject
description 0..1 string see IdentifiedObject
name 1.1 string see ldentifiedObject
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Describes an area having energy production or consumption. Specializations are intended to
support the load allocation function as typically required in energy management systems or
planning studies to allocate hypothesized load levels to individual load points for power flow
analysis. Often the energy area can be linked to both measured and forecast load levels.

Inherited Members

mRIlD 1 efrinc see ldentifiedQbiect
description A string see ldentifiedOb|ect
name 2 string see ldentifiedOb|ect

5.2.2.12 Equipment

Core

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

Nativd Members

aggregate

A

boolean

The single instange of
equipment represients
multiple pieces|of
equipment that have been
modeled together ps an
aggregate. Examples

would be powg
transformers qr
synchronous maclhines
operating in pargllel
modeled as a sirgle
aggregate powpr
transformer or aggtegate
synchronous machine.
This is not to be uged to
indicate equipment fthat is
part of a group [of
interdependent equ{pment
produced by a network
production program.

=

EqyipmentCaontainer

A1

EquipmentContainer

Container of thfis
equipment.

Inherited Members

mRID 2 string see IdentifiedObject
description A string see ldentifiedObject
name 2 string see IdentifiedObject

5.2.2.13 EquipmentContainer

Core

A modeling construct to provide a root class for containing equipment.
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Inherited Members

mRID string see IdentifiedObject
description string see ldentifiedObject
name string see IdentifiedObject

5.2.2.14 EquivalentEquipment

Equivalents

The clpss represents equivalent objects that are the result of a network reduction. The class
is the pbase for equivalent objects of different types.

Nativgd Members

EqpivalentNetwork

EquivalentNetwork

The)equivalent whegre the
reduced model belpngs.

Inherited Members

BaseVoltage

BaseVoltage

see
ConductingEquipment

aggregate

boolean

—_

see Equipmen

EqyipmentContainer

EquipmentContainer

see Equipment

mRID string see IdentifiedObject
description string see ldentifiedObject
name string see IdentifiedObject

5.2.2.15 IdentifiedObject

Core

This i a root.class to provide common identification for all classes needing identification and

naming attributes.

The attributetdentifie
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mRID

A

string

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

SHM—aate—ftes—n RDF
syntax conforming to
IEC 61970-552"Edifion 1,
the mRID/ssmappgd to
rdf:1B, orirdf:abqut
attributes that identify
CIM, object elemgnts.

description

A

string

The description is p free
human readable fext
describing or naming the
object. It may be|non
unique and may |not
correlate to a narhing

hierarchy.

name

string

The name is any [free
human readable pnd
possibly non uniqule text
naming the objdct.

5.2.2.16 Limit

Meas

Specifles one limit value for a Meastrement. A Measurement typically has several limits that
are kept together by the LimitSef class. The actual meaning and use of a Limit instancp (i.e.,
if it is pn alarm or warning limityor if it is a high or low limit) is not captured in the Limit|class.

Howeyer the name of a Limit instance may indicate both meaning and use.

Inherited Members

mRID 0..1 string see IdentifiedObject
description 0..1 string see IdentifiedObject
name 1.1 string see ldentifiedObject
5.2.2.17 LimitSet
Meas

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.
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Native Members

isPercentageLimits 0..1 boolean Tells if the limit values
are in percentage of
normalValue or the
specified Unit for
Measurements and

Controls.
Inherited Members
mRID 0. 1 string see |ldentifiedObject
description 0..1 string see IdentifiedOblect
name 1.1 string see ldentifiedObject

5.2.2.18 PhaseTapChanger

Wires

A trangformer phase shifting tap model that controls the phase angle difference across the
power|transformer and potentially the active power flow through the power transformef. This
phase|tap model may also impact the voltage magnitude.

Nativd Members

TransformerEnd 1.1 TransformerEnd Transformer end to|which
this phase tap chgnger
belongs.

Inherited Members

highStep 1.1 integer see TapChangger
lowStep 1.1 integer see TapChanggr
ItcFlag 1.1 boolean see TapChangger
neutralStep 1.1 integer see TapChanggr
neutralU 1.1 Voltage see TapChangeger
normalStep 1.1 integer see TapChangger
TapChanger€ontrol 0..1 TapChangerControl see TapChanggr
mRID 0..1 string see IdentifiedObject
description 0..1 string see ldentifiedObject
name 1.1 string see IdentifiedObject

5.2.2.19 PhaseTapChangerNonLinear

Wires

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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voltageSteplncrement PerCent The voltage step
increment on the out of
phase winding specified
in percent of nominal
voltage of the transformer
end.
xMax 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 Reactance The reactance depg¢nd on
the tap position acdording
to a "u" shaped cirve.
The minimum reacfance
(xMin)appear at the mid
tap position.
Inherited Members
TransformerEnd TransformerEnd see PhaseTapChgnger
highStep integer see TapChangger
lowStep integer see TapChanggr
ItcFlag boolean see TapChangger
neutralStep integer see TapChanggr
neutralU Voltage see TapChanger
normalStep integer see TapChanggr
TapChangerControl TapChangerControl see TapChanggr
mRID string see IdentifiedObject
description string see ldentifiedObject
name string see IdentifiedObject

5.2.2.20 PowerSystemResource

Core

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
measurements associated.

Inherited Members

area. Power system

resources can have

mRID string see IdentifiedObject
description string see ldentifiedObject
name string see IdentifiedObject
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5.2.2.21

Wires

ProtectedSwitch

A ProtectedSwitch is a switching device that can be operated by ProtectionEquipment.

Inherited Members

normalOpen boolean see Switch

ratedCurrent CurrentFlow see Switch
retained boolean see Switch

BaseVoltage BaseVoltage see

ConductingEquip

nent

aggregate boolean see Equipment
EqyipmentContainer EquipmentContainer see Equipment
mRID string see ldentifiedObject
description string see ldentifiedObject
name string see ldentifiedObject
5.2.2.22 RegulatingCondEq
Wires
A type| of conducting equipment that can regulate a quantity (i.e. voltage or flow) at a specific
point ip the network.
Nativg Members
RdgulatingControl RegulatingControl The regulating coptrol
scheme in which|this
equipment participates.
Inherited Members

BaseVoltage

BaseVoltage

see

ConductingEquipment

aggregate

boolean

see Equipment

EquipmentContainer

EquipmentContainer

see Equipment

mRID string see IdentifiedObject
description string see ldentifiedObject
name string see ldentifiedObject
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5.2.2.23 RotatingMachine

Wires
A rotating machine which may be used as a generator or motor.

Native Members

ratedPowerFactor 0..1 float Power factor (nameplate
data). It is primarily used
for short circuit data
exchange according to

= oo
U OUJUJ.

ratedS 0..1 ApparentPower Nameplate appafent
power rating for fthe

unit. The attribute ghall

havera positive value.

ratedU 0..1 Voltage Rated’voltage (nameplate
data, Ur in IEC 60909-0).
It is primarily usef for
short circuit dafa
exchange accordipg to
IEC 609009.

GeneratingUnit 0..1 GeneratingUnit A synchronous makchine
may operate ag a
generator and as puch
becomes a membgr of a

generating unif.

Inherited Members

RggulatingControl 0..1 RegulatingControl see RegulatingCohdEq
BaseVoltage 0..1 BaseVoltage see
ConductingEquipment
aggregate 0..1 boolean see Equipment
EqyipmentContainer 0..1 EquipmentContainer see Equipment
mRID 0..1 string see IdentifiedObject
description 0..1 string see ldentifiedObject
name 1.1 string see |IdentifiedObject

5.2.2.24 ShuntCompensator

Wires

A shunt capacitor or reactor or switchable bank of shunt capacitors or reactors. A section of a
shunt compensator is an individual capacitor or reactor. A negative value for
reactivePerSection indicates that the compensator is a reactor. ShuntCompensator is a single
terminal device. Ground is implied.

If the reactivePerSection attribute is positive, the Compensator is a capacitor. If the value is
negative, the Compensator is a reactor.

Attributes bOPerSection and gOPerSection are not required.
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aVRDelay

Seconds

Time delay required for
the device to be
connected or
disconnected by
automatic voltage
regulation (AVR).

grounded

boolean

Used for Yn and Zn
connections. True if the
neutral is solidly
grounded.

maximumSections

integer

The maximum number of

sections that may be
switched in,

nomU

Voltage

The voltage,at’whi¢h the
nominahkreaCtive power
may be.calculated| This
should.normally be|within
10% of the voltade at
which the capacitpr is
connected to the ndtwork.

njormalSections

integer

The normal numbgr of
sections switched in.

voltageSensitivity

VoltagePerReactivePower

Voltage sensitiVlity
required for the deyice to
regulate the bus vdltage,
in voltage/reactive power.

Inherited Members

RdgulatingControl

RegulatingControl

see RegulatingCophdEq

BaseVoltage

BaseVoltage

see
ConductingEquipment

aggregate

boolean

—_

see Equipmen

EqyipmentContainer

EquipmentContainer

see Equipment

mRID string see IdentifiedObject
description string see IdentifiedObject
name string see ldentifiedObject

5.2.2.25 TapChanger

Wires

Mechanism for changing transformer winding tap positions.

The attribute lItcflag specifies whether or not a TapChanger has load tap changing

capabilities. If the

normalStep are all required.

is true, the attributes highStep,

lowStep, neutralStep, and
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highStep

integer

Highest possible tap step
position, advance from
neutral.The attribute shall
be greater than lowStep.

lowStep

integer

Lowest possible tap step
position, retard from
neutral

ltcFlag

boolean

Specifies whether or not
a TapChanger has load
tap changing capabilities.

. -
neutraroicp

IIIi.UHUI

Fremeutrat tap3tep
position for this
winding.The attribute
shall be equallor gfeater
than lowStep and gqual
or le§s, than high$tep.

neutralU

Voltage

Voltage at which|the
winding operates at the
neutral tap settipng.

normalStep

integer

The tap step pos{tion
used in "normal" network
operation for this winding.
For a "Fixed" tap chhanger

indicates the curfent

physical tap setting.The
attribute shall be equal or
greater than lowStgp and
equal or less thpn
highStep.

TagChangerControl

TapChangerControl

The regulating coptrol
scheme in which this tap
changer participgtes.

Inherited Members

mRID

string

see |IdentifiedObject

description

string

see ldentifiedObject

name

string

see |IdentifiedObject
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PerCent

The magnetizing branch
susceptance deviation in
percent of nominal value.
The actual susceptance is
calculated as
follows:calculated
magnetizing susceptance

=p(momtmnaty T+ p(from
this class)/100). [The
b(nominal) is<defined as
the static'magnet|zing
susceptance on fthe
assogciated power
transfermer end or|ends.
This model assumgs the
star impedance (pi model)
form.

PerCent

The magnetizing bfanch
conductance deviation in
percent of nominal value.
The actual conducfance
is calculated as
follows:calculated
magnetizing condug¢tance
= g(nominal) * (1 + g(from
this class)/100). [The
g(nominal) is defined as
the static magnet|zing
conductance on the
associated power
transformer end or|ends.
This model assumgs the
star impedance (pi jnodel)
form.

PerCent

The resistance deiation
in percent of nonfinal
value. The actyal
reactance is calculdted as
follows:calculated
resistance = r(nomjnal) *

(1 + r(from thi
class)/100). TH
r(nominal) is defingd as
the static resistan¢e on
the associated pqwer
transformer end or|ends.
This model assumgs the
star impedance (pi jnodel)

'

[

TOTHT

float

The voltage ratio in per
unit. Hence this is a value
close to one.

b 0..1
g 0..1
r 0.1
ratio 0..1
step 1.1

integer

The tap step.
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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.

5.2.2.27 TransformerEnd

Wires

A corducting connection point of a power transformer.

It corresponds to a plysical

transfarmer winding terminal. In earlier CIM versions, the TransformerWinding class sefved a
similan purpose, but this class is more flexible because it ass¢eiates to terminal but i not a

speciglization of ConductingEquipment.
The atfributes rground and xground are not required.

Nativgd Members

endNumber 1.1

integer

Number for this
transformer enf,
corresponding to|the
end's order in the power
transformer vector [group
or phase angle clock
number. Highest vpltage
winding should be 1.
Each end within a power
transformer should have
a unique subsequept end
number. Note the
transformer end nymber
need not match the
terminal sequerjce
number.

BaseVoltage 0..1

BaseVoltage

Base voltage of the
transformer end. This is
essential for PU

calculation.

Terminal 1.1

Terminal

Terminal of the power
transformer to which this
transformer end belongs.

Inherited Members

mRID 0..1

string

see IdentifiedObject

description 0..1

string

see ldentifiedObject

name 1.1

string

see IdentifiedObject
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Enumerations

CurveStyle

Style or shape of curve.

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.

5.2.3.2
DC

The of

DCConverterOperatingModeKind

erating mode of an HVDC bipole.

bipolar

Bipolar operation.

monopolarGroundReturn

Monopolardperation with ground return

monopolarMetallicReturn

Monopotar operation with metallic return

5.2.3.3 DCPolarityKind
DC
Polaritly for DC circuits.
middle Middle pole, potentially grounded.
negative Negative pole.
positive Positive pole.
5.2.3.4 FuelType
Produlction
Type qf fuels
coal Generic coal, not including lignite type.
gas Natural gas.
hardCoal Hard coal
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.
oil Oil.
oilShale Oil Shale
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offAGC

Off of automatic generation control (AGC).

onAGC

On automatic generation control (AGC).

plantControl

Plant is controlling.

unavailable

Not available.

5.2.3.6 HydroEnergyConversionKind

Produlction
Specifles the capability of the hydro generating unit to convert energyJas a generator or
pump.
generator Able to generate power, but not able to pump wgter for
energy storage.
pumpAndGenerator Able to bothgenerate power and pump water|for

energy storage.

5.2.3.1 HydroPlantStorageKind

Produlction

The type of hydro power plant.

pumpedStorage Pumped storage.
runOfRiver Run of river.
storage Storage.

5.2.3.9 PhaseCode

Core

Enumegration~of phase identifiers. Allows designation of phases for both transmissig

distribyution equipment, circuits and loads.

n and

Residential and small commercial loads are often served from single-phase, or split-phase,
secondary circuits. For an example of s12N, phases 1 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.
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A Phase A.
AB Phases A and B.
ABC Phases A, B, and C.
ABCN Phases A, B, C, and N.
ABN Phases A, B, and neutral.
AC Phases A and C.
ACN Phases A, C and neutral.
AN Phases A and neutral.
B Phase B.
BC Phases B and C.
BCN Phases B, C, and neutral,
BN Phases B and neutral.
C Phase C.
CN Phases C and heutral.
N Neutral phase.
s1 Segondary phase 1.
s12 Secendary phase 1 and 2.
s12N Secondary phases 1, 2, and neutral.
s1N Secondary phase 1 and neutral.
s2 Secondary phase 2.
s2N Secondary phase 2 and neutral.

5.2.3.9 Source

SCADA

Sourcg gives information related.to the origin of a value.

automatic source.

DEFAULTED The value contains a default value.
PROCESS The value is provided by input from the process|l/O or
being calculated from some function.
SUBSTITUTED The value is provided by input of an operator or|by an

5.2.3.10</,SVCControlMode

Wires

Static VAr Compensator control mode.

reactivePower

voltage

5.2.3.11 SynchronousMachineKind

Wires

Synchronous machine type.
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condenser

generator

generatorOrCondenser

generatorOrCondenserOrMotor

generatorOrMotor

motor

motorOrCondenser

5.2.3.12—SynchronousiMachineOperatingiMode
Wires
Synchfonous machine operating mode.
condenser
generator
5.2.3.13 TransformerControlMode
Wires
Contrdgl modes for a transformer.
reactive Reactive power flow control
volt Voltage control
5.2.3.14 UnitSymbol
Domaijn
The units defined for usage“in the CIM.
A Current in ampere.
Capacitance in farad.
H Inductance in henry.
Hz Frequency in hertz.
J Energy in joule.
N Force in newton.
Pa Pressure in pascal (n/m2).
Conductance in siemens.
Voltage in volt.
VA Apparent power in volt ampere.
VAh Apparent energy in volt ampere hours.
VAr Reactive power in volt ampere reactive.
VArh Reactive energy in volt ampere reactive hours.
W Active power in watt.
Wh Real energy in watt hours.
deg Plane angle in degrees.
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degC Relative temperature in degrees Celsius. In the S| unit system the symbol is A°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 A°C is the special character A° is difficult to
manage in software.
g Mass in gram.
h Time in hours.
m Length in meter.
m2 Area in square meters.
m3 Volume in cubic meters.
min Time in minutes.
none Dimension less quantity, e.g. count, per unit, etc.
ohm Resistance in ohm.
rad Plane angle in radians.
s Time in seconds.
5.2.3.15 Validity
Meas

Validity for MeasurementValue.

GOOD The value is marked good if no abnormal cofdition of the acquisition function or the
information source is detected.
INVAL|D The value is marked invalid when a supervision function recognises abnormal conditiops of

the acquisition function or the information source (missing or non-operating updating
devices). The value is not defined«wunder this condition. The mark invalid is used to ind|cate
to the client that the value may be incorrect and shall not be used.

QUESTIONABLE | The value is marked questianable if a supervision function detects an abnormal behaviour,

however the value could stilf be valid. The client is responsible for determining whethef or
not values marked "questionable" should be used.

5.2.3.16

Produlction

Kind of wind generating unit.

WindGenUnitKind

offshore The wind generating unit is located offshorg.

onshore The wind generating unit is located onshorg.

5.2.3.17

Wires

WindingConnection

Winding connection type.
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Autotransformer common winding

D Delta

| Independent winding, for single-phase connections

Y Wye

Yn Wye, with neutral brought out for grounding.
Z ZigZag

Zn

ZigZag, with neutral brought out for grounding.

5.2.4

5.2.4.

Produ¢t of RMS value of the voltage and the RMS value of the in-phase component
current.

Na

5.2.4.2

ActivePowerPerCurrentFlow
Natflive Attributes
alue (Float)
nits (UnitSymbol = W)
ultiplier (UnitMultiplier = M)

5.2.4.3

Active

Natlive Attributes

—Datatypes

1 ActivePower

t[ive Attributes

alue (Float)

nits (UnitSymbol = W)
:I:'uultiplier (UnitMultiplier = M)

enominatorUnits (UnitSymbol = A)

enominatorMultiplier (UnitMultiplier = none)
ActivePowerPerFrequency

power variation with frequency.

alue (Float)
nits (UnitSymbol = W)
ultiplier (UnitMultiplier = M)

enominatorUnits (UnitSymbol = Hz)

denomimatorvtuttiptier

5.2.4.4

(onitvottiptier =mone)

AngleDegrees

of the

Measurement of angle in degrees.

Native Attributes
value (Float)
units

multiplier

5.2.4.5 ApparentPower

(UnitSymbol = deg)
(UnitMultiplier = none)

Product of the RMS value of the voltage and the RMS value of the current.
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Native Attributes

value (Float)
units (UnitSymbol = VA)
multiplier (UnitMultiplier = M)

5.2.4.6 Capacitance

Capacitive part of reactance (imaginary part of impedance), at rated frequency.

Native Attributes

value (Eloat)
nits (UnitSymbol = F)
ultiplier (UnitMultiplier = none)
5.2.4.7 CapacitancePerLength
Capacjtance per unit of length.

Natflive Attributes

5.2.4.8

Factor
Real p

alue (Float)

nits (UnitSymbol = F)

ultiplier (UnitMultiplier = none)

enominatorUnits (UnitSymbol = m)

enominatorMultiplier (UnitMultiplier = none)
Conductance

by which voltage must be multiplied* to give corresponding power lost from a
art of admittance.

Naflive Attributes

alue (Float)
:Lnits (UnitSymbol = S)
ultiplier (UnitMultiplier = none)
5.2.4.9 CurrentFlow

Electri
the co

cal currentwith sign convention: positive flow is out of the conducting equipme
nnectivity-node. Can be both AC and DC.

NatIive Attributes

Circuit.

nt into

value (FToat)
units (UnitSymbol = A)
multiplier (UnitMultiplier = none)

5.2.4.10 Frequency

Cycles per second.

Native Attributes
value (Float)
units (UnitSymbol = Hz)

multiplier (UnitMultiplier = none)
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5.2.4.11 Inductance

Inductive part of reactance (imaginary part of impedance), at rated frequency.

Native Attributes

value (Float)
units (UnitSymbol = H)
multiplier (UnitMultiplier = none)

5.2.4.12 InductancePerLength

Inductgmceperunmitoftengths

Natflive Attributes

alue (Float)

nits (UnitSymbol = H)
ultiplier (UnitMultiplier = none)
enominatorUnits (UnitSymbol = m)
enominatorMultiplier (UnitMultiplier = none)

5.2.4.13 Length
Unit of length. Never negative.

Natlive Attributes

alue (Float)
Lnits (UnitSymbol,='m)
ultiplier (UnitMultiplier = none)

5.2.4.14 Money
Amount of money.

Natflive Attributes

alue (Float)
Lnits (Currency)
ultiplier (UnitMultiplier)

5.2.4.15 PerCent

Percerrtage on a defined base. For example, specify as 100 to indicate at the defined bgse.

Native Attributes

value (Float)
units (UnitSymbol = none)
multiplier (UnitMultiplier = none)

5.2.4.16 Reactance
Reactance (imaginary part of impedance), at rated frequency.

Native Attributes
value (Float)
units (UnitSymbol = ohm)
multiplier (UnitMultiplier = none)
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5.2.4.17 ReactivePower

Product of RMS value of the voltage and the RMS value of the quadrature component of the

current.

Native Attributes
value
units
multiplier

5.2.4.18 Resistance

—-91 -

(Float)
(UnitSymbol = VAr)
(UnitMultiplier = M)

Resisthnce (real part of impedance).

Naflive Attributes
alue

:rnnits
ultiplier

5.2.4.19

(Float)
(UnitSymbol = ohm)
(UnitMultiplier = none)

ResistancePerLength

Resisthnce (real part of impedance) per unit of length.

Natflive Attributes
alue

nits
ultiplier
enominatorUnits

enominatorMultiplier

5.2.4.20 RotationSpeed

Float)
UnitSymbol = ohm)

(
(
(UnitMultiplier-=_none)
(UnitSymbal = m)

(

UnitMuMiplier = none)

NumbIr of revolutions per second.

Natlive Attributes

alue

nits
ultiplier
enomifatorUnits

efominatorMultiplier

Float)
UnitSymbol = none)

UnitSymbol = s)

(
(
(UnitMultiplier = none)
(
(UnitMultiplier = none)

5.2.4.21 Seconds

Time, in seconds.

Native Attributes
value
units

multiplier

5.2.4.22 Susceptance

Imaginary part of admittance.

Native Attributes

(Float)
(UnitSymbol = s)
(UnitMultiplier = none)
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value (Float)
units (UnitSymbol = S)
multiplier (UnitMultiplier = none)
5.2.4.23 Voltage

Electrical voltage, can be both AC and DC.

Native Attributes

5.2.4.2

N

value (Float)
units (UnitSymbol = V)
multiplier (UnitMultiplier = k)

4 VoltagePerReactivePower

VoItagf variation with reactive power.

tive Attributes

value (Float)

units (UnitSymbol = V)
multiplier (UnitMultiplier = k)
denominatorUnits (UnitSymbol = VAr)
denominatorMultiplier  (UnitMultiplier = M)

5.3 |[Operation Profile
5.3.1 Concrete Classes
5.3.1.1 Accumulator
Meas
Accunulator represents an aceuniulated (counted) Measurement, e.g. an energy value.
The agsociation to Terminal may not be required depending on how the Measurement i being
used. Bee section Use lof/Measurement Class for details.
The measurementType attribute is used to define the quantity being measured (Voltage,
ThreePhaseActivePower, etc.) by a Measurement. The valid values for measurementType are
definefl in NernTative String Tables.
Inherifed"Members
measurementType 1.1 string see Measurement
unitMultiplier 1.1 UnitMultiplier see Measurement
unitSymbol 1.1 UnitSymbol see Measurement
PowerSystemResource 1.1 PowerSystemResource see Measurement
Terminal 0.. ACDCTerminal see Measurement

mRID 0.. string see IdentifiedObject
description 0.. string see IdentifiedObject
name 1.. string see ldentifiedObject
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5.3.1.2 AccumulatorLimit

Meas

Limit values for Accumulator measurements.

Inherited Members

mRID 0..1 string see ldentifiedObject
description 0..1 string see IdentifiedObject
name 1..1 string see |ldentifiedObject

5.3.1.3 AccumulatorLimitSet

Meas

An AcpumulatorLimitSet specifies a set of Limits that are associatedywith an Accumulator

measyrement.

Nativd Members

Measurements 1..unbounded Accumulator

The Measurements|using
the LimitSet.

Inherited Members

mRID 0..1 string see ldentifiedObject
description 0..1 string see IdentifiedObject
name 1.4 string see ldentifiedObject

5.3.1.4 AccumulatorValue

Meas

AccunfulatorValueswrepresents an accumulated (counted) MeasurementValue.

In the [contextuof this profile this class is only used to define measurements that are avpilable
via ICCP, (Ityis not used to supply values for those measurements. Consequently the| value

attribufe iS/not included in this profile.

Native Members

Accumulator 1.1 Accumulator

Measurement to which
this value is connected.
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Inherited Members

MeasurementValueSource 1.1 MeasurementValueSource see MeasurementValue
mRID 0..1 string see ldentifiedObject
description 0..1 string see IdentifiedObject
name 1.1 string see ldentifiedObject

5.3.1.5 ActivePowerLimit

OperaLionalLimits
Limit dn active power flow.

Nativgd Members

value 1.1 ActivePower Value of active power
limit.

Inherited Members

Opé¢rationalLimitSet 1.1 OperationalLimitSet see Operationalllimit
OpefationalLimitType 1.1 OperationalLimitType see Operationallfimit
mRID 0..1 string see |IdentifiedObject
description 0..1 string see IdentifiedObject
name 1.4 string see ldentifiedObject

5.3.1.6 Analog

Meas
Analog representssan‘analog Measurement.

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

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

The measurementType attribute is used to define the quantity being measured (Voltage,
ThreePhaseActivePower, etc.) by a Measurement. The valid values for measurementType are
defined in Normative String Tables.
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positiveFlowIn 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.
InheritedMembers
mgasurementType 1.1 string see Measuremgnt
unitMultiplier 1.1 UnitMultiplier see (Measuremgnt
unitSymbol 1.1 UnitSymbol see“Measuremgnt
PowgrSystemResource 1.1 PowerSystemResource see Measuremgnt
Terminal 0..1 ACDCTerminal see Measuremgnt
mRID 0..1 string see ldentifiedObject
description 0..1 string see IdentifiedObject
name 1.1 string see ldentifiedObject
5.3.1.7 AnalogLimit
Meas
Limit falues for Analog measurements,
Inherited Members
mRID 0..1 string see IdentifiedObject
description 0..1 string see ldentifiedObject
name 1.1 string see ldentifiedObject

5.3.1.8

Meas

AnalogLimitSet

An AnalogLimitSet specifies a set of Limits that are associated with an Analog measurement.

Native Members

Measurements

1..unbounded

Analog

The Measurements using
the LimitSet.
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mRID string see IdentifiedObject
description string see ldentifiedObject
name string see IdentifiedObject

5.3.1.9 AnalogValue

Meas

AnalogValue represents an analog MeasurementValue.

In the [context of this profile this class is only used to define measurements that'aré avpilable
via ICCP. It is not used to supply values for those measurements. Consequently the| value

attribufe is not included in this profile.

Nativd Members

Analog

Analog

Measurement to which
this value is conndcted.

Inherited Members

MeasyrementValueSourc MedasurementValueSourc see MeasurementYalue
e e
mRID string see ldentifiedObject
description string see IdentifiedObject
name string see ldentifiedObject

5.3.1.10 ApparentPowerLimit

OperationalLimits
Appargnt powerdimit.

Nativgd Members

value I

| The annarant nawak limi
ot p limit.

AbparentPower
L g

Inherited Members

OperationalLimitSet

OperationalLimitSet

see OperationalLimit

OperationalLimitType

OperationalLimitType

see OperationalLimit

mRID string see ldentifiedObject
description string see IdentifiedObject
name string see IdentifiedObject
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1 ConformLoadGroup

LoadModel

A group of loads conforming to an allocation pattern.

Inherited Members

SubLoadArea 1.1 SubLoadArea see LoadGroup
FARIB 8 StrRg see-tdentifiedObject
description 0..1 string see ldentifiedOb|ect

name 1.1 string see ldentifiedOb|ect
5.3.1.12 ConformLoadSchedule
LoadModel
A curve of load versus time (X-axis) showing the active powef/alues (Y1-axis) and rgactive
power|(Y2-axis) for each unit of the period covered. This curve‘represents a typical patiern of
load oyer the time period for a given day type and season.
Becauge value1 will always be specified in MW and value2 will always be specified in [MVAr,

the va

Nativgd Members

ue1Multiplier and value2Multiplier attributes do not need to be specified.

ConformLoadGroup 1.1 ConformLoadGroup The ConformLoad@roup
where the
ConformLoadSchgdule
belongs.
Inherited Members
DayType 1.1 DayType see
SeasonDayTypeSchedule
Season 1.1 Season see
SeasonDayTypeSchedule
endTime 1..1 dateTime see
RegularintervalSchedule
timeStep 1.1 Seconds see
RegularintervalSchedule
startTime 1.1 dateTime see
BasiclntervalSchedule
value1Unit 1.1 UnitSymbol see
BasiclntervalSchedule
value2Unit 0..1 UnitSymbol see
BasiclntervalSchedule
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mRID 0..1 string see ldentifiedObject
description 0..1 string see IdentifiedObject
name 1.1 string see ldentifiedObject

5.3.1.13

ControlArea

ControlArea

A control area is a grouping of generating units and/or loads and a cutset of tie lines (as
terminalq) which may bhe used for a varip’ry of purpases inr‘luding automatic gen ration

contro|, powerflow solution area
forecapting. Note that any number of overlapping control area specifications™ chn be
superimposed on the physical model.

Nativd Members

interchange control specification,

and input/iq load

type

ControlAreaTypeKind

The primary type of
control area definfition
used to determine |f this
is used for autonatic
generation contro|, for
planning interchgnge

control, or other
purposes. A contro|l area
specified with prifary
type of automatic
generation control|could
still be forecast and used
as an interchange 3grea in
power flow analysis.

EnergyArea

EnergyArea

The energy area that is
forecast from this dontrol
area specificatipn.

Inherited Members

mRID

string

see |IdentifiedObject

description

string

see ldentifiedObject

name

1.1

string

see |IdentifiedObject

5.3.1.14

ContralArea

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.
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Native Members

ControlArea 1.1 ControlArea The parent control area
for the generating unit
specifications.

GeneratingUnit 1.1 GeneratingUnit The generating unit
specified for this control
area. Note that a control

area should include a

GeneratingUnit only once.

Inherited-Members

mRID 0..1 string see ldentifiedObject
description 0..1 string see ldentifiedObject
name 1.1 string see_ldentifiedObject

5.3.1.15 CurrentLimit

OperationalLimits
Operational limit on current.

Nativd Members

value 1.1 CurrentFlow Limit on current flow.

Inherited Members

Op¢rationalLimitSet 1.1 OperationalLimitSet see Operationallfimit
OperationalLimitType 1.1 OperationalLimitType see Operationallimit
mRID 0..1 string see ldentifiedObject
description 0..1 string see ldentifiedObject
name 1.1 string see IdentifiedObject

5.3.1.16 ~ \CurveData

Core

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

xvalue 1.1 float The data value of the X-
axis variable, depending
on the X-axis units.

ylvalue 1.1 float The data value of the first
Y-axis variable,
depending on the Y-axis
units.

y2value 0..1 float The data value of the
second Y-axis variable (if
present), depending on
the Y-axis units.

Curve 1.1 Curve The curve of tHis ¢urve
data point.

5.3.1.17 DayType
LoadModel

Group| of similar days. For example it could be used to represent weekdays, weekgnd, or
holidays.

The ngme attribute indicates the days of the week that a given DayType represents.
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 Sunday.

The npme attribute is restricted te’-the following names: Monday, Tuesday, Wedngsday,
Thursday, Friday, Saturday, Sunday, Weekday, Weekend, All.

Inherited Members

mRID 0..1 string see ldentifiedObject
description 0..1 string see IdentifiedObject
name 1.1 string see ldentifiedObject

5.3.1.18°¢ Discrete

Meas

Discrete represents a discrete Measurement, i.e. a Measurement representing discrete
values, e.g. a Breaker position.

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

The measurementType attribute is used to define the quantity being measured (Voltage,
ThreePhaseActivePower, etc.) by a Measurement. The valid values for the measurementType
are defined in Normative String Tables.
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measurementType string see Measurement
unitMultiplier UnitMultiplier see Measurement
unitSymbol UnitSymbol see Measurement
PowerSystemResource PowerSystemResource see Measurement
Terminal ACDCTerminal see Measurement
mRID string see |ldentifiedObject
description string see [dentifiedObject
name string see ldentifiedOb|ect

5.3.1.19 DiscreteValue

Meas

DiscreteValue represents a discrete MeasurementValue.

In the |[context of this profile this class is only used to define<measurements that are available
via ICCP. It is not used to supply values for those medsurements. Consequently the| value

attribufe is not included in this profile.

Nativd Members

Discrete

Discrete

Measurement to which
this value is conndcted.

Inherited Members

MeasufementValueSource

MeasurementValueSource

see MeasurementYalue

mRID string see ldentifiedObject
description string see ldentifiedObject
name string see IdentifiedObject

5.3.1.20°( GeneratingUnit

Production

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 set.
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Inherited Members

mRID 0..1 string see IdentifiedObject
description 0..1 string see ldentifiedObject
name 1.1 string see IdentifiedObject

5.3.1.21 GrossToNetActivePowerCurve

Production

Relatignship between the generating unit's gross active power output on the X-axis (measured
at the terminals of the machine(s)) and the generating unit's net active power output'on|the Y-
axis (based on utility-defined measurements at the power station). Station s@rvice [loads,
when modeled, should be treated as non-conforming bus loads. There may bg more than one
curve,|depending on the auxiliary equipment that is in service.

Becaupe the x and y values will always be specified in MW, the xMultiplier and y1M(ltiplier
attributes do not need to be supplied.

Nativgd Members

GeneratingUnit 1.1 GeneratingUnit A generating unit|may
have a gross aclive
power to net active [power
curve, describing| the
losses and auxilfary
power requiremerjts of

the unit.
Inherited Members
curveStyle 1.1 CurveStyle see Curve
xUnit 1.1 UnitSymbol see Curve
y1Unit 1.1 UnitSymbol see Curve
y2Unit 0..1 UnitSymbol see Curve
mRID 0..1 string see |IdentifiedObject
description 0..1 string see IdentifiedObject
nanie 1.1 string see ldentifiedObject

5.3.1.22 LoadArea

LoadModel

The class is the root or first level in a hierarchical structure for grouping of loads for the
purpose of load flow load scaling.

Inherited Members

mRID 0..1 string see IdentifiedObject

description 0..1 string see IdentifiedObject

name 1.1 string see ldentifiedObject
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5.3.1.23 MeasurementValueQuality

Meas

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

Native Members

MeasurementValue 1.1 MeasurementValue A MeasurementValue has
a
MeasurementValueQuality
associated)with|it.

Inherited Members

adReference 0..1 boolean see Quality618p0
esfimatorReplaced 0..1 boolean see Quality618p0
failure 0..1 boolean see Quality618p0
oldData 0..1 boolean see Quality618p0
operatorBlocked 0..1 boolean see Quality618p0
oscillatory 0..1 baolean see Quality618p0
outOfRange 0..1 boolean see Quality618p0
overFlow 0..1 boolean see Quality618p0
source 0..1 Source see Quality618p0
suspect 0..1 boolean see Quality61850
test 0..1 boolean see Quality618p0
validity 0.4 Validity see Quality618p0

5.3.1.24 MeasurementValueSource

Meas

MeasUrementValdeSource describes the alternative sources updating a MeasurementValue.
User cdonventions.for how to use the MeasurementValueSource attributes are described|in the
introdyction.to.tEC 61970-301.

Inherited\Members

mRID 0..1 string see IdentifiedObject
description 0..1 string see ldentifiedObject
name 1.1 string see ldentifiedObject

5.3.1.25 NonConformLoadGroup
LoadModel

Loads that do not follow a daily and seasonal load variation pattern.
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SubLoadArea 1.1 SubLoadArea see LoadGroup
mRID 0..1 string see ldentifiedObject
description 0..1 string see IdentifiedObject
name 1.1 string see ldentifiedObject

5.3.1.26 NonConformLoadSchedule

Loadl\lodel

An active power (Y1-axis) and reactive power (Y2-axis) schedule (curves),‘versus time
(X-axig) for non-conforming loads, e.g., large industrial load or power station’service (where

modelgd).

Becaupe value1 will always be specified in MW and value2 will always be specified in |[MVAr,

the value1Multiplier and value2Multiplier attributes do not need to-bespecified.

Nativgd Members

NonJonformLoadGroup

NonCoaformLoadGroup

The

NonConformLoadGroup

where the
NonConformLoadSghedule
belongs.
Inherifed Members
DayType 1.1 DayType see
SeasonDayTypeSchedule
Season 1.1 Season see
SeasonDayTypeSchedule
endTime 1.1 dateTime see
RegularintervalScHedule
timeStep 1.1 Seconds see
RegularintervalScHedule
i BasiclntervalSchedule
value1Unit 1.1 UnitSymbol see
BasiclntervalSchedule
value2Unit 0..1 UnitSymbol see
BasiclntervalSchedule
mRID 0..1 string see ldentifiedObject
description 0..1 string see IdentifiedObject
name 1.1 string see ldentifiedObject
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5.3.1.27 OperationalLimitSet

OperationalLimits

A set of limits associated with equipment. Sets of limits might apply to a specific temperature,
or season for example. A set of limits may contain different severities of limit levels that would
apply to the same equipment. The set may contain limits of different types such as apparent
power and current limits or high and low voltage limits that are logically applied together as a
set.

Either an association to Equipment or an association to Terminal shall be supplied, but not

both.

Nativd Members

Equipment A Equipment The equipment to which
theslimit set appljes.
Terminal A ACDCTerminal The terminal wherg the

operational limit|set
apply.

Inherited Members

mRID A string see ldentifiedObject
description 2 string see IdentifiedObject
name A string see ldentifiedObject
5.3.1.28 OperationalLimitType
OperationalLimits
The operational meaning of a category of limits.
Nativg Members
21 Seconds The nominal acceptable

acdeptableDuration

duration of the limit.

Limits are commeonly
expressed in terms|of the
a time limit for whi¢h the
limit is normally
acceptable. The afctual
acceptable duratioh of a

Specific imit may depend
on other local factors
such as temperature or

wind speed.
direction A OperationalLimitDirection The direction of the limit.
Kind
Inherited Members
mRID 2 string see IdentifiedObject
description A string see ldentifiedObject
name 2 string see IdentifiedObject
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The RegularTimePoint class is used to represent points for various schedules that derive from

the RegularintervalSchedule

class.

schedules defined

in this profile

ConformLoadSchedule, NonConformLoadSchedule and RegulationSchedule.

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

is defimedwithrSequenceNumber—t=

Nativgd Members

seglquenceNumber

integer

The position of
regular time point
seguence. Note thg
points don't have
sequential, i.e. t
points may be om
The actual time f]
RegularTimePoir
computed by multi
the associated re
interval schedule's
step with the regulg
point sequence nu
and adding th
associated sched
start time.

he

n the
t time
o be
me
tted.
br a
tis
blying
jular
time
r time
mber

ules

value1

1.1

float

The first value at
time. The meaning
value is defined b
derived type of
associated sched

the
of the
y the
he
ule.

value2

0.1

float

The second value
time. The meaning
value is defined b
derived type of
associated sched

ht the
of the
y the
he
ule.

ntervalSchedule

RegularintervalSchedule

Regular interval sc
containing this time]

edule
point.

are

5.3.1.30 RegulatingControl

Wires

Specifies a set of equipment that works together to control a power system quantity such as
voltage 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 equipment, possibly of different types, control same terminal there must be
only one RegulatingControl at that terminal. The most specific subtype of RegulatingControl
shall be used in case such equipment participate in the control, e.g. TapChangerControl for
tap changers.

For flow control load sign convention is used, i.e. positive sign means flow out from a
TopologicalNode (bus) into the conducting equipment.
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The attributes targetRange and targetValue are not required if an associated
RegulationSchedule is provided.

Native Members

discrete

1.1

boolean

The regulation is
performed in a discrete
mode. This applies to
equipment with discrete
controls, e.g. tap
changers and shunt
compensators.

mode.

RegulatingControlModekK]|
=) )

The rnculahng control

nd

mode presently avalilable.
This specification* gllows
for determining thg kind
of regulation without need
for obtaining the yinits
from' a schedulp.

targetValue

float

I hejtarget value spgcified
far case input. This|value
can be used for the[target
value without the yse of
schedules. The valjie has
the units approprigte to
the mode attribyte.

RegulatingCondEq

1..unbounded

Regulating€ondEq

The equipment that
participates in this
regulating contfol

scheme.

Terminal

Terminal

The terminal assogiated
with this regulat|ng
control. The termipal is
associated insteaq of a
node, since the terminal
could connect into either
a topological node (bus in
bus-branch model) or a
connectivity nogle
(detailed switch mpdel).
Sometimes it is us¢ful to
model regulationjat a
terminal of a bus|bar
object since the bys bar
can be present in joth a
bus-branch model or a
model with switch detail.

Inherited Members

MY

StriTTg

seetdentifredObject

description

string

see ldentifiedObject

name

string

see IdentifiedObject

5.3.1.31

Wires

RegulationSchedule

A pre-established pattern over time for a controlled variable, e.g., busbar voltage.

By convention, value1 represents the target voltage or real power. value2 is the deviation. A
value1 of 100 and value2 of 1 means regulating to 100 kV plus or minus 1 kV. The range
would be from 99 kV to 101 kV. Because the regulation values will be specified in either kV


https://iecnorm.com/api/?name=7f45d4216c3c9c389d2fb82cc06733e5

- 108 - IEC 61970-452:2017 © IEC 2017

for voltage or MW for real power, the value1Multiplier and value2Multiplier attributes do not
need to be specified.

Native Members

RegulatingControl 1.1 RegulatingControl Regulating controls that
have this Schedule.

Inherited Members

DavTyvne 11 DavTvne See
PAME S PARMEE S

SeasonDayTypeSchedule

Season 1.1 Season sée
SeasonDayTypeSchedule

endTime 1.1 dateTime see
RegularintervalScHedule

timeStep 1.1 Seconds see
RegularintervalScHedule

startTime 1.1 dateTime see
BasiclntervalSchgdule

value1Unit 1.1 UnitSymbol see
BasiclntervalSchddule

value2Unit 0..1 UnitSymbol see
BasiclntervalSchddule

mRID 0..1 string see IdentifiedObject
description 0.4 string see ldentifiedObject
name 1871 string see IdentifiedObject

5.3.1.32 Season

LoadModel

A spegified time\period of the year.

To spegcifya relative date as the startDate or endDate for a Season, the year component of
the 1SPD 8601 date format (YYYY-MM-DD 1) can be on
MM-DD.

Native Members

endDate 1.1 MonthDay Date season ends.

startDate 1.1 MonthDay Date season starts.
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mRID string see IdentifiedObject
description string see ldentifiedObject
name string see IdentifiedObject

5.3.1.33 StringMeasurement

Meas

StringlMeasurement represents a measurement with values of type string.

The agsociation to Terminal may not be required depending on how the Measurement ig being
used. Bee section Use of Measurement Class for details.

Inherited Members

mgasurementType string see Measuremgnt
unitMultiplier UnitMultiplier see Measuremgnt
unitSymbol UnitSynmbol see Measuremgnt
PowgrSystemResource PowerSystemResource see Measuremgnt

Terminal ACDCTerminal see Measuremgnt
mRID string see ldentifiedObject

description string see IdentifiedObject
name string see ldentifiedObject

5.3.1.34 StringMeasurementValue

Meas

StringlMeasurementValue represents a measurement value of type string.

In the [context of-this profile this class is only used to define measurements that are avpilable
via ICCP. It isTnot used to supply values for those measurements. Consequently the| value

attribute is netincluded in this profile.

Nativg Members

StringMeasurement

StringMeasurement

Measurement to which
this value is connected.

Inherited Members

MeasurementValueSource

MeasurementValueSource

see MeasurementValue

mRID string see |IdentifiedObject
description string see IdentifiedObject
name string see ldentifiedObject
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5.3.1.35 SubLoadArea
LoadModel

The class is the second level in a hierarchical structure for grouping of loads for the purpose
of load flow load scaling.

Native Members

LoadArea 1.1 LoadArea The LoadArea where the
SublLoadArea belongs.

Inherited Members

mRID 0..1 string see(ldentifiedOb|ect
description 0..1 string seé ldentifiedObject
name 1.1 string see ldentifiedObject

5.3.1.36 Switch

Wires

A gengric device designed to close, or open, or ©hoth, one or more electric circuits. All
switchps are two terminal devices including grounding switches.

Inherited Members

mRID 0..1 string see ldentifiedObject
description 0..1 string see IdentifiedObject
name 1.1 string see ldentifiedObject

5.3.1.37 SwitchSchedule

Wires

A schedule of switch positions. If RegularTimePoint.value1 is 0, the switch is open. If|1, the
switchlis closed.

Nativd Mémbers

Switch 1.1 Switch A SwitchSchedule is
associated with a Switch.

Inherited Members

DayType 1.1 DayType see
SeasonDayTypeSchedule

Season 1.1 Season see
SeasonDayTypeSchedule
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endTime 1.1 dateTime see
RegularintervalSchedule

timeStep 1.1 Seconds see
RegularintervalSchedule

startTime 1.1 dateTime see
BasiclntervalSchedule

value1Unit 1.1 UnitSymbol see
BasiclntervalSchedule

value2Unit 0..1 UnitSymbol see
BasiclntervalSchedule

mRID 0..1 string see ldentifiedObject
description 0..1 string see(ldentifiedObject
name 1.1 string see ldentifiedObject

5.3.1.38 TapChanger

Wires
Mechgnism for changing transformer winding tap positions.

Inherited Members

mRID 0..1 string see ldentifiedObject
description 0..1 string see IdentifiedObject
name 1.1 string see ldentifiedObject

5.3.1.39 TapChangerControl

Wires

Descripes behavior specific to tap changers, e.g. how the voltage at the end of a line|varies
with thie load level and compensation of the voltage drop by tap adjustment.

Inherited Members

discrete 1.1 boolean see RegulatingCantrol
mode T RegulatingControlModeKi see RegulatingControl

nd
targetValue 0..1 float see RegulatingControl
RegulatingCondEq 1..unbounded RegulatingCondEq see RegulatingControl
Terminal 1.1 Terminal see RegulatingControl
mRID 0..1 string see IdentifiedObject
description 0..1 string see ldentifiedObject
name 1.1 string see IdentifiedObject
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5.3.1.40 TapSchedule

Wires
A pre-established pattern over time for a tap step.

Native Members

TapChanger 1.1 TapChanger A TapSchedule is
associated with a
TapChanger.

Inherited Members

DayType 1.1 DayType see
SeaspnDayTypeSchedule

Season 1.1 Season see
SeasonDayTypeSchedule

endTime 1.1 dateTime see
RegularintervalScHedule

timeStep 1.1 Seconds see
RegularintervalScHedule

startTime 1.1 dateTime see
BasiclntervalSchddule

value1Unit 1.1 UnitSymbol see
BasiclntervalSchgdule

value2Unit 0..1 UnitSymbol see
BasiclntervalSchqdule

mRID 0..1 string see ldentifiedObject
description 0..1 string see IdentifiedObject
name 1.1 string see ldentifiedObject

5.3.1.41 TieFlow

ControlArea

A flow specificafion in terms of Tocation and direction for a confrol area.
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positiveFlowIn

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—+s—the—repr end
of a branch and this
attribute would pe
specified\as falge.

ControlArea

1.

1

ControlArea

The contro) ‘area of fthe tie

flows.
Terminal 1.1 Terminal Theyterminal to whigh this
tie flow belongp.
5.3.1.42 VoltageLimit
OperationalLimits
Operational limit applied to voltage.
Nativg Members
value 1.1 Voltage Limit on voltage. Hjgh or

low limit nature of the
limit depends upoh the

properties of the
operational limit flype.

Inheri

ed Members

Op

brationalLimitSet

OperationalLimitSet

see Operationallimit

OpefationalLimitType

OperationalLimitType

see Operationallfimit

mRID 0..1 string see IdentifiedObject
description 0..1 string see ldentifiedObject
name 1.1 string see [dentifiedObject

5.3.2 Abstract Classes
5.3.2.1 ACDCTerminal

Core

An electrical connection point (AC or DC) to a piece of conducting equipment. Terminals are
connected at physical connection points called connectivity nodes.
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mRID 0..1 string see IdentifiedObject
description 0..1 string see ldentifiedObject
name 1.1 string see IdentifiedObject
5.3.2.2 BasiclntervalSchedule
Core
Schedyle of values at points in time.
Nativg Members
startTime 1.1 dateTime The time for the firgt time
point.
value1Unit 1.1 UnitSymbol Value1 units of megsure.
value2Unit 0..1 UnitSymbol Value2 units of megasure.
Inherited Members
mRID 0..1 string see IdentifiedObject
description 0..1 string see ldentifiedObject
name 1.1 string see IdentifiedObject

5.3.2.3 Curve

Core

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

depenglent (Y-axis) variables.

Nativd Members

curveStyle 1.1 CurveStyle The style or shape |of the
curve.
xJnit 1.1 UnitSymbol The X-axis unitq of
measure.
viUnit 1.1 UnitSymbaol The Y1-axis unitk of
measure.
y2Unit 0..1 UnitSymbol The Y2-axis units of
measure.
Inherited Members
mRID 0..1 string see IdentifiedObject
description 0..1 string see IdentifiedObject
name 1.1 string see ldentifiedObject
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5.3.2.4 EnergyArea

LoadModel

Describes an area having energy production or consumption. Specializations are intended to
support the load allocation function as typically required in energy management systems or
planning studies to allocate hypothesized load levels to individual load points for power flow
analysis. Often the energy area can be linked to both measured and forecast load levels.

Inherited Members

mBRIlD efrinc see ldentifiedQbiect
description string see ldentifiedObject
name string see ldentifiedObject
5.3.2.5 Equipment
Core
The parts of a power system that are physical devices, electronic or mechanical.
Inherifed Members
mRID string see ldentifiedObject
description string see ldentifiedObject
name string see IdentifiedObject
5.3.2.4 IdentifiedObject
Core
This i a root class to provide~common identification for all classes needing identification and
naming attributes.
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Native Members

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

strongly
recommended.For
CHMEdatefites—n RDF

syntax conforming to
IEC 61970-552"Edifion 1,
the mRID/ssmappgd to
rdf:1D, orirdf:abqut
attributes that identify
CIM, object elemgnts.

description 0..1 string The description is p free
human readable ftext

describing or naming the
object. It may be|non
unique and may |not
correlate to a narhing

hierarchy.

name 1.1 string The name is any [free
human readable pnd

possibly non uniqule text
naming the objdct.

5.3.2.7 LoadGroup
LoadModel

The clpss is the third level in a higrarchical structure for grouping of loads for the purpose of
load flpw load scaling.

Nativgd Members

BubLoadArea 1.1 SubLoadArea The SubLoadArea where
the Loadgroup belpngs.

Inherited Members

mRID 0.1 string see |dentifiedObject
description 0..1 string see ldentifiedObject
name 1.1 string see IdentifiedObject

5.3.2.8 Measurement

Meas

A Measurement represents any measured, calculated or non-measured non-calculated
quantity. Any piece of equipment may contain Measurements, e.g. a substation may have
temperature measurements and door open indications, a transformer may have oil
temperature and tank pressure measurements, a bay may contain a number of power flow
measurements and a Breaker may contain a switch status measurement.
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The PSR — Measurement association is intended to capture this use of Measurement and is
included in the naming hierarchy based on EquipmentContainer. The naming hierarchy
typically has Measurements as leafs, e.g. Substation-VoltageLevel-Bay-Switch-Measurement.

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 bar
between a breaker and an isolator. The sensing position is not captured in the PSR —
Measurement association. Instead it is captured by the Measurement — Terminal association
that is used to define the sensing location in the network topology. The location is defined by
the connection of the Terminal to ConductingEquipment.

When
used.

the sensor location is needed both Measurement-PSR and Measurement-TFermir

Nativd Members

The Measurement-Terminal association is never used alone.

nt, the

al are

mgasurementType string Specifies the typp of
measurement. For
example, this specfifies if
the measuremgnt
represents an indoor
temperature, outdloor
temperature, bus vgltage,
line flow, etc.
unitMultiplier UnitMultiplier The unit multiplier pf the
measured quantity.
unitSymbol UnitSymbol The unit of measure of
the measured quaptity.
PowgrSystemResource PowerSystemResource The power systém
resource that contalns the
measurement
Terminal ACDCTerminal One or more
measurements may be
associated with a tdrminal
in the network.
Inherifed Members
mRID string see IdentifiedObject
description string see ldentifiedObject
name string see IdentifiedObject

5.3.2.9

Meas

MeasurementValue

The current state for a measurement. A state value is an instance of a measurement from a
specific source. Measurements can be associated with many state values, each representing

a different source for the measurement.
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MeasurementValueSource

MeasurementValueSource

A reference to the type of
source that updates the
MeasurementValue, e.g.
SCADA, CCLink, manual,
etc. User conventions for

the names of sources are

contained in the

introduction to IEC 61970-

301.

Inherited-Mentbers

mRID 0..1 string see ldentifiedObject
description 0..1 string see |dentifiedObject
name 1.1 string segxldentifiedObject
5.3.2.10 OperationalLimit
OperationalLimits
A valug associated with a specific kind of limit.
The syb 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 adceptableDuration_x are related to edch other as follows:

if valug¢_1 is greater than; value_2 is greater than; value_3 is greater than;... then

accepfableDuration_1 is less than; acceptableDuration_2 is less than; acceptableDurdtion_3

is less|than; ...

A valup_x with direction='high" shall be greater than a value_y with direction="low".

Nativd Members

Op¢rationallimitSet

OperationalLimitSet

The limit set to whigh the
limit values belophg.

OpefationalLimitType

OperationalLimitType

The limit type assofiated

with this Timit.

Inherited Members

mRID 0..1 string see ldentifiedObject
description 0..1 string see IdentifiedObject
name 1.1 string see ldentifiedObject
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5.3.2.11 PowerSystemResource

Core

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.

Inherited Members

mRIlD 01 efrinc see ldentifiedQbiect
description 0..1 string see ldentifiedObject
name 1.1 string see ldentifiedObject

5.3.2.12 Quality61850

Meas

Quality flags in this class are as defined in IEC 61850, except/for estimatorReplaced,|which
has bgen included in this class for convenience.
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Native Members

badReference 0..1 boolean Measurement value may

be incorrect due to a

reference being out of
calibration.

estimatorReplaced 0..1 boolean Value has been replaced
by State Estimator.
estimatorReplaced is not
an |IEC 61850 quality bit
but has been put in this
class for convenience.

failure 0..1 boolean This identifier indicates
that a supervisipn
function has detecfed an
internal or-exterpal
faildre,e.g.
communication faflure.

oldData 0..1 boolean Measurement valug is old
and‘possibly invaliq, as it
has’not been succegsfully
updated duringla
specified time intgrval.

[e]

eratorBlocked 0..1 boolean Measurement valyie is

blocked and herce
unavailable fofr
transmission|

oscillatory 0..1 beolean To prevent some oVerload
of the communicatipn it is
sensible to detecf and
suppress oscillating (fast
changing) binary inputs. If
a signal changes|in a
defined time (tosc)|twice
in the same diredtion
(from 0 to 1 or from 1 to
0) then oscillatiop is
detected and the dletail
quality identifigr
"oscillatory" is set.[If it is
detected a configlred
numbers of transfent
changes could be passed
by. In this time the
validity statug
"questionable" is get. If
after this defingd
numbers of changgs the
signal is still in {he
oscillating state the value
shall be set either [o the
opposite state of|the
previous stable value or
to-a-defired-defauit value.
In this case the validity
status "questionable" is
reset and "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 identifier
"oscillatory" (used for
status information only).

outOfRange 0..1 boolean Measurement value is
beyond a predefined
range of value.
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overFlow 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 zero.

source 0..1 Source Source gives information
related to the origin of a
value. The value may be
acquired from the
process, defaulted or
substituted.

bootean A-corretattomfumetipn has
detected that thé\value is
not consitent Wwith pther
values. Typically sgt by a
network-State Estimator.

P

"
SUSPETT

test 0..1 boolean Measurement valyie is
transmitted for test
purposes.

validity 0..1 Validity Validity of the
measurement vajue.

5.3.2.13 RegularintervalSchedule

Core
The sdhedule has time points where the time betweeh them is constant.

Nativd Members

endTime 1.1 dateTime The time for the ladt time
point.
timeStep 1.1 Seconds The time between|each

pair of subsequént
regular time poinis in
sequence ordeyr.

Inherited Members

startTime 1.1 dateTime see
BasiclntervalSchddule

value PUnit 1.1 UnitSymbol see
BasiclntervalSchddule

value2Unit 0..1 UnitSymbol see
BasiclntervalSchedule

mRID 0..1 string see ldentifiedObject

description 0..1 string see ldentifiedObject

name 1.1 string see IdentifiedObject
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5.3.2.14 RegulatingCondEq

Wires

A type of conducting equipment that can regulate a quantity (i.e. voltage or flow) at a specific
point in the network.

Inherited Members

mRID 0..1 string see ldentifiedObject
description 0..1 string see IdentifiedObject
name 1.1 string see ldentified@bject

5.3.2.15 SeasonDayTypeSchedule
LoadModel

A timel schedule covering a 24 hour period, with curve data for a specific type of seas¢n and
day.

Nativd Members

DayType 1.1 DayType DayType for the
Schedule.
Season 1.1 Season Season for the Schedule.

Inherited Members

endTime 1.1 dateTime see
RegularintervalScHedule

timeStep 11 Seconds see
RegularintervalScHedule

startTime 1.1 dateTime see
BasiclntervalSchgdule

value1Unit 1.1 UnitSymbol see
BasiclntervalSchddule

value2Unit 0..1 UnitSymbol see
BasiclntervalSchddule

mRID 0..1 string see IdentifiedObject
description 0..1 string see ldentifiedObject
name 1.1 string see IdentifiedObject

5.3.3 Enumerations
5.3.3.1 ControlAreaTypeKind

ControlArea

The type of control area.
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AGC Used for automatic generation control.
Forecast Used for load forecast.
Interchange Used for interchange specification or control.
5.3.3.2 CurveStyle
Core

Style or shape of curve.

constantYValue

The Y-axis values are assumed constant untilithe next
curve point and prior to the first curve pain{.

straightLineYValues

The Y-axis values are assumed to be .a straighf line
between values. Also known as linear interpoldtion.

5.3.3.3 OperationalLimitDirectionKind

OperationalLimits

The difection attribute describes the side of a limit that is a vielation.

absoluteValue

An absoluteValue limit means that a monitorgd
absoluteé value above the limit value is a violafion.

high High means that a monitored value above the |imit
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 fis a

violation. If applied to a terminal flow, the posltive
direction is into the terminal.

5.3.3.4 RegulatingControlModeKind

Wires

The kind of regulation model. For example regulating voltage, reactive power, active power,

etc.
activePower Active power is specified.
admittance Admittance is specified.
currentFlow Current flow is specified.
powerFactor Power factor is specified.
reactivePower Reactive power is specified.
temperature Control switches on/off based on the local temperature
(i.e., a thermostat).
timeScheduled Control switches on/off by time of day. The times may
change on the weekend, or in different seasons.
voltage Voltage is specified.
5.3.3.5 Source
SCADA

Source gives information related to the origin of a value.
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DEFAULTED

The value contains a default value.

PROCESS

The value is provided by input from the process /O or
being calculated from some function.

SUBSTITUTED

The value is provided by input of an operator or by an
automatic source.

5.3.3.6 UnitMultiplier

Domain

The urit multipliers defined for the CIM.

G Giga 10**9.
M Mega 10**6.
T Tera 10**12.
c Centi 10%"-2.
d Deci 1.0**-1.
k Kilo 10**3.
m Milli 10**-3.
micro Micro 10**-6.
n Nano 10**-9.
none No multiplier or equivalently multiply by 1.
p Pico 10**-12.

5.3.3.7 UnitSymbol

Domajn

The units defined for usage in.the-CIM.

A Current in ampere.

Capacitance in_farad.

H Inductance in henry.

Hz Frequengy-in hertz.

J Energy-in joule.

N Force in newton.

Pa Pressure in pascal (n/m?2)

Conductance in siemens.

Voltage in volt.

VA Apparent power in volt ampere.

VAh Apparent energy in volt ampere hours.

VAr Reactive power in volt ampere reactive.

VArh Reactive energy in volt ampere reactive hours.
W Active power in watt.

Wh Real energy in what hours.

deg Plane angle in degrees.
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degC Relative temperature in degrees Celsius. In the S| unit system the symbol is A°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 A°C is the special character A° is difficult to
manage in software.

g Mass in gram.

h Time in hours.

m Length in meter.

m2 Area in square meters.

m3 Volume in cubic meters.

min Time in minutes.

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

ohm Resistance in ohm.

rad Plane angle in radians.

s Time in seconds.

5.3.3.8 Validity

Meas

Validity for MeasurementValue.

the acquisition function or the information source (missing or non-operating updating
devices). The value is not definéd\under this condition. The mark invalid is used to in
to the client that the value may\be incorrect and shall not be used.

GOOD The value is marked good if no abnormal eondition of the acquisition function or the
information source is detected.
INVAL|D The value is marked invalid when a supervision function recognises abnormal conditions of

dicate

QUESTIONABLE

The value is marked questionable if a supervision function detects an abnormal behd
however the value could still be valid. The client is responsible for determining wheth
not values marked "gquestionable" should be used.

viour,
er or

5.3.4 Datatypes
5.3.4.1 ActivePoweér

Produ¢t of RMS value of the voltage and the RMS value of the in-phase component

curreng.

ativesAttributes

value (Float)
units (UnitSymbol = W)
multiplier (UnitMultiplier = M)

5.3.4.2 ApparentPower

Product of the RMS value of the voltage and the RMS value of the current.

Native Attributes

value

units

multiplier

(Float)
(UnitSymbol = VA)
(UnitMultiplier = M)

of the
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5.3.4.3 CurrentFlow

Electrical current with sign convention: positive flow is out of the conducting equipment into
the connectivity node. Can be both AC and DC.

Native Attributes

value (Float)
units (UnitSymbol = A)
multiplier (UnitMultiplier = none)

5.3.4.4 MonthDay

MonthPay format as "--mm-dd", which conforms with XSD data type gMonthDay.

Native Attributes

value (String)
5.3.4.1 Seconds
Time, [n seconds.

Native Attributes

value (Float)
units (UnitSymbol = s)
multiplier (UnitMultiplier = none)

5.3.4.4 Voltage
Electrical voltage, can be both AC and DC.

Native Attributes

value (Float)
units (UnitSymbol = V)
multiplier (UnitMultiplier = k)

5.4 [Short Circuit Profile
5.4.1 Concrete Classes
5.4.1.1 ACLineSegment

Wires

A i .- ra-bHa-at-an £ Al PPV 1 20 aaiatant ] $et ] baor taoriatl |2 P2 H= i |
WIr U CUTTOTITatroTT UT wWiTC S, with CUTTSTSTOTIT CTo U tToadT CTarTatteTTSto S, oammaitiy— a S|nge

electrical 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 describe impedances and admittances for the entire length of the segment. Additionally
impedances can be computed by using length and associated per length impedances.

The BaseVoltage at the two ends of ACLineSegments in a Line shall have the same
BaseVoltage.nominalVoltage. However, boundary lines may have slightly different
BaseVoltage.nominalVoltages and variation is allowed. Larger voltage difference in general
requires use of an equivalent branch.
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bOch

Susceptance

Zero sequence shunt
(charging) susceptance,
uniformly distributed, of
the entire line section.

gOch

Conductance

Zero sequence shunt
(charging) conductance,
uniformly distributed, of
the entire line section.

r0

Resistance

Zero sequence series
resistance of the entire
line section.

shortQircuitEndTemperat

ure

Temperature

Maximum pefmifted
temperature at the pnd of
SC for therealeulatjon of

minimum short-cifcuit
curreqts . AUsed for|short

circuit’data exchgnge
according to IEC §0909

x0

Reactance

Zero sequence sgries
reactance of the gntire
line section.

Inheri

ed Members

BaseVoltage

BaseVoltage

see
ConductingEquipment

aggregate

boolean

see Equipment

Eqy

ipmentContainer

EquipmentContainer

see Equipment

mRID string see ldentifiedObject
description string see IdentifiedObject
name string see ldentifiedObject

5.4.1.2 AsynchronousMachine

Wires

A rotaling,machine whose shaft rotates asynchronously with the electrical field. Also kngwn as
an induction _machine with no external connection to the rotor windings, e.g squirrgl-cage

inducti

on machine.
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converterFedDrive

boolean

Indicates whether the
machine is a converter
fed drive. Used for short

circuit data exchange
according to IEC 60909

efficiency

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

float

Ratio of locked-rptor
current to the rated
current of the motor
(la/lx)yUsed for short
circuit data exchgnge
according to IEC §0909

pplePairNumber

integer

Number of pole pdirs of
stator. Used for ghort
circuit data exchgnge

according to IEC 0909

rateqMechanicalPower

ActivePower

Rated mechanical power
(Prin the IEC 609(9-0).
Used for short circuit data
exchange accordipg to

IEC 60909.

reversible

boolean

Indicates for convierter
drive motors if the power
can be reversible. [Used

for short circuit data
exchange accordipg to
IEC 60909

rxLpckedRotorRatio

float

Locked rotor ratio {R/X).
Used for short circdit data
exchange accordipg to

IEC 60909

Inherited Members

BaseVoltage

BaseVoltage

see
ConductingEquipment

aggregate

boolean

=3

see Equipmen

P

Yl $oi

E H [yl 1ol
quiprentCentaires

- .
=gtHPReRroofitath

S

- .
See—r=qgtHpmes

mRID

string

see ldentifiedObject

description

string

see IdentifiedObject

name

string

see IdentifiedObject

5.4.1.3 BusbarSection

Wires

A conductor, or group of conductors, with negligible impedance, that serve to connect other

conducting equipment within a single substation.
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Voltage measurements are typically obtained from VoltageTransformers that are connected to
busbar sections. A bus bar section may have many physical terminals but for analysis is
modelled with exactly one logical terminal.

Native Members

ipMax

A

CurrentFlow

Maximum allowable peak
short-circuit current of
busbar (Ipmax in the
IEC 60909-0).Mechanical
limit of the busbar in the
substation itself. Used for
short circuit data

exchange accordihg to
IEC 60909

Inherited Members

BaseVoltage

BaseVoltage

see
ConductingEquipment

aggregate

boolean

=3

see Equipmen

EqyipmentContainer

EquipmentContainer

—_

see Equipmen

mRID 0..1 string see ldentifiedObject
description 0..1 string see IdentifiedObject
name 1.1 string see ldentifiedObject

5.4.1.4 EnergySource

Wires
A gengric equivalent for an energy supplier on a transmission or distribution voltage levegl.

Nativd Members

npominalVoltage 0..1 Voltage Phase-to-phase ngdminal
voltage.
r 0..1 Resistance Positive sequer|ce
Thevenin resistafce.
ro 0..1 Resistance Zero sequence Thgvenin
resistance.
rn 0..1 Resistance Negative sequence
Thevenin resistance.
voltageAngle 0..1 AngleRadians Phase angle of a-phase
open circuit.
voltageMagnitude 0..1 Voltage Phase-to-phase open
circuit voltage magnitude.
X 0..1 Reactance Positive sequence
Thevenin reactance.
x0 0..1 Reactance Zero sequence Thevenin
reactance.
Xn 0..1 Reactance Negative sequence
Thevenin reactance.
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Inherited Members

BaseVoltage 0..1 BaseVoltage see
ConductingEquipment

aggregate 0..1 boolean see Equipment

EquipmentContainer 0..1 EquipmentContainer see Equipment
mRID 0..1 string see |ldentifiedObject
description 04 strimg see-tdentifredObject

name 1.1 string see ldentifiedOb|ect

5.4.1.5 EquivalentBranch

Equivalents

The class represents equivalent branches.
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negativeR12

Resistance

Negative sequence series
resistance from terminal
sequence 1 to terminal

sequence 2. Used for
short circuit data
exchange according to

IEC 60909EquivalentBran
ch is a result of network

reduction prior to the data

exchange

negativeR21

1.

1

Resistance

Negative sequence series
resistance from terminal

sequence 2 to terminal
sequence 1.Used for
short circuit dafa
exchange aecordipg to
IEC 60909EquivaleptBran
ch is,d.result of nefwork
reduction prior to thie data
exchange

negativeX12

Reactance

Negative sequence|series
reactance from terminal
sequence 1 to terfinal

sequence 2. Used for
short circuit data
exchange accordipg to
IEC 60909Usade:
EquivalentBranch|is a
result of netwofk
reduction prior to thle data
exchange

negativeX21

1.

1

Reactance

Negative sequence|series
reactance from terminal
sequence 2 to terfinal

sequence 1. Used for
short circuit data
exchange accordipg to
IEC 60909.Usage:
EquivalentBranch|is a
result of netwofk
reduction prior to thie data
exchange

positiveR12

Resistance

Positive sequence peries
resistance from teqminal
sequence 1 to terfinal
sequence 2 . Used for
short circuit dafa
exchange accordipg to
IEC 60909.Equival¢ntBra
nch is a result of ng¢twork
reduction prior to thie data
exchange.

positiveR21

1.

1

Resistance

Positive sequence series
resistance from terminal
sequence 2 to terminal
sequence 1. Used for
short circuit data
exchange according to
IEC 60909EquivalentBran
ch is a result of network
reduction prior to the data
exchange
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positiveX12 1.1 Reactance Positive sequence series
reactance from terminal
sequence 1 to terminal
sequence 2. Used for
short circuit data
exchange according to
IEC 60909Usage:
EquivalentBranch is a
result of network
reduction prior to the data
exchange

positiveX21 1.1 Reactance Positive sequence series
reactance from terminal
sequence 2 to terminal

sequence 1. Used{ for
short circuit dafa
exchange accordipg to
IEC 60909Usade:
EquivalentBranchlis a
result’of netwolk
redugction prior to thie data
exchange

zeroR12 1.1 Resistance Zero sequence sgries
resistance from tefqminal
sequence 1 to terfinal
sequence 2. Used for
short circuit data
exchange accordipg to
IEC 60909EquivaleptBran
ch is a result of nefwork
reduction prior to thie data
exchange

zeroR21 1.1 Resistance Zero sequence sgries
resistance from teqminal
sequence 2 to terfinal
sequence 1. Used for
short circuit dafa
exchange accordipg to
IEC 60909Usade:
EquivalentBranchlis a
result of netwofk
reduction prior to thie data
exchange

zeroX12 1.1 Reactance Zero sequence sgries
reactance from terminal
sequence 1 to terfinal
sequence 2. Used for
short circuit dafa
exchange accordipg to
IEC 60909Usade:
EquivalentBranchlis a
result of network
reduction prior to thie data
exchange

zeroXx21 1.1 Reactance Zero sequence series
reactance from terminal
sequence 2 to terminal
sequence 1. Used for
short circuit data
exchange according to
IEC 60909Usage:
EquivalentBranch is a
result of network
reduction prior to the data
exchange
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Inherited Members

BaseVoltage 0..1 BaseVoltage see
ConductingEquipment

aggregate 0..1 boolean see Equipment
EquipmentContainer 0..1 EquipmentContainer see Equipment
mRID 0..1 string see IdentifiedObject
description 04 strimg see-tdentifredObject
name 1.1 string see ldentifiedOb|ect
5.4.1.6 Equivalentinjection

Equivalents

This class represents equivalent injections (generation or load). Moltage regulation is ajlowed
only af the point of connection.

Nativgd Members

r 1.1 Resistance Positive sequer|ce
resistance. Used to
represent Extended-Ward
(IEC 60909).Usdge:
Extended-Ward is g result
of network reductiop prior
to the data exchapge.

r0 1.1 Resistance Zero sequence
resistance. Used to
represent Extended-Ward
(IEC 60909).Usdge:
Extended-Ward is g result
of network reductiop prior
to the data exchapge.

r2 1.1 Resistance Negative sequence
resistance. Used to
represent Extended-Ward
(IEC 60909).Usdge:
Extended-Ward is g result
of network reductiop prior
to the data exchapge.

X 1.1 Reactance Positive sequer|ce
reactance. Used to
represent Extended-Ward
(IEC 60909).Usage:
Extended-Ward is a result
of network reduction prior
to the data exchange.

x0 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.
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x2 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.

Inherited Members

BaseVoltage 0..1 BaseVoltage see

ConductingEquipment

aggregate 0..1 boolean see Equipment

EqyipmentContainer 0..1 EquipmentContainer see Equipmernt
mRID 0..1 string see IdentifiedObject
description 0..1 string see ldentifiedObject
name 1.1 string see IdentifiedObject

5.4.1.7 ExternalNetworklnjection

Wires
This class represents external network and it.is\Gsed for IEC 60909 calculations.

Nativgd Members

ikSecond 0.4 boolean Indicates whether |nitial
symmetrical short-gircuit
current and power|have
been calculated
according to IEC {Ik").

maxInjtialSymShCCurrent 1.1 CurrentFlow Maximum initigl
symmetrical short-gircuit
currents (Ik" max)in A
(Ik" = SK"/(SQRT(3) Un)).
Used for short circdit data
exchange accordipg to
IEC 60909

maxROToX0Ratio 1.1 float Maximum ratio of|zero

sequence resistanfce of
Network-Eeedertb its

zero sequence reactance
(R(0)/X(0) max). Used for
short circuit data
exchange according to
IEC 60909

maxR1ToX1Ratio 1.1 float Maximum ratio of positive

sequence resistance of
Network Feeder to its

positive sequence

reactance (R(1)/X(1)
max). Used for short
circuit data exchange

according to IEC 60909
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maxZ0ToZ1Ratio

float

Maximum ratio of zero
sequence impedance to
its positive sequence
impedance (Z(0)/Z(1)
max). Used for short
circuit data exchange
according to IEC 60909

minlnitialSymShCCurrent

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

mjnROToX0Ratio

float

Indicates whether |nitial
symmetrical short-gircuit
current and ‘power|have
been‘calculateld

accofding to IEC {Ik").
Used\for'short circdit data

exchange accordipg to
IEC 6090

mjnR1ToX1Ratio

float

Minimum ratio of pg@sitive
sequence resistance of
Network Feeder tp its
positive sequenice
reactance (R(1)/X(1)
min). Used for short
circuit data exchgnge
according to IEC 0909

inZ0ToZ1Ratio

3

float

Minimum ratio of gero
sequence impedarjce to
its positive sequgnce
impedance (Z(0)/E(1)
min). Used for short
circuit data exchgnge
according to IEC §0909

oltageFactor

PU

Voltage factor in|pu,
which was used| to
calculate short-cifcuit
current Ik" and pgwer

Sk".

Inherited Members

BaseVoltage

BaseVoltage

see
ConductingEquipment

aggregate

boolean

see Equipment

EquipmentContainer

EquipmentContainer

see Equipment

mRID string see IdentifiedObject
description string see ldentifiedObject
name string see IdentifiedObject

5.4.1.8 Ground

Wires

A point where the system is grounded used for connecting conducting

The power system model can have any number of grounds.

equipment to ground.
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A Ground is contained by the same VoltagelLevel as the ConnectivityNode and any grounding
devices (such as GroundDisconnector) connected to the Ground. There shall not be any
ground VoltagelLevel or a BaseVoltage with nominalVoltage attribute of zero.

Inherited Members

BaseVoltage 0.. BaseVoltage see

ConductingEquipment

aggregate 0.. boolean see Equipment

EquiprentContather O EquiprentContathrer see-Equiprent
mRID 0.. string see IdentifiedObject
description 0.. string seevdentifiedObject
name 1.. string sée IdentifiedObject

5.4.1.9 GroundDisconnector

Wires

A manually operated or motor operated mechanical switching device used for isolgting a

circuitfor equipment from ground.

Inherited Members

normalOpen 1.. boolean see Switch
ratedCurrent 0.. CurrentFlow see Switch
retained 1.. boolean see Switch
BaseVoltage 0.. BaseVoltage see
ConductingEquipment
aggregate 0.. boolean see Equipment
EqyipmentContainer 0.. EquipmentContainer see Equipment
mRID 0.. string see |IdentifiedObject
u't:o\.,l;pﬁull O str illy seetdentifredObject
name 1.. string see IdentifiedObject

5.4.1.10 Groundinglmpedance

Wires

A fixed impedance device used for grounding.

Native Members

Reactance

Reactance of device.
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Resistance

see
EarthFaultCompensator

BaseVoltage

BaseVoltage

see
ConductingEquipment

aggregate

boolean

see Equipment

EquipmentContainer

EquipmentContainer

see Equipment

mRID string see ldentifiedOb|ect
description string see/ldentifiedObject
name string se€ ldentifiedObject

5.4.1.11 LinearShuntCompensator

Wires

A linedr shunt compensator has banks or sections with egaal admittance values.

Nativd Members

bOPerSection Susceptance Zero sequence shunt
(charging) susceptance
per section
hJOPerSection Conductance Zero sequence shunt

(charging) conductance
per section

Inherited Members

BaseVoltage

BaseVoltage

see
ConductingEquipment

aggregate

boolean

—_

see Equipmen

EqdipmentContainer

EquipmentContainer

see Equipment

mRID string see IdentifiedObject
description string see ldentifiedObject
name string see IdentifiedObject

5.4.1.12 MutualCoupling

Wires

This class represents the zero sequence line mutual coupling.
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The terminals (first terminal and second terminal) associated with the mutual coupling must
have sequence number set. The terminals must be associated with two different AC line
segments.

Native Members

b0Och 1.1 Susceptance Zero sequence mutual
coupling shunt (charging)
susceptance, uniformly
distributed, of the entire
line section.

distance11 1.1 Length Distance to the start of
the—coupted |cy;u| from

the first line's terrpinal
having sequence number
equalito 1.

distance12 1.1 Length Distange to ‘the end|of the
coupled region from the
fitstline's terminal with
sequence number pqual
to 1.

distance21 1.1 Length Distance to the start of
coupled region fropn the
second line's terminal
with sequence number
equal to 1.

distance22 1.1 Length Distance to the end of
coupled region from the
second line's termpinal
with sequence number
equal to 1.

gOch 1.1 Conductance Zero sequence mptual
coupling shunt (chdrging)
conductance, unifprmly

distributed, of the ¢ntire
line section.

r0 1.1 Resistance Zero sequence brarnch-to-
branch mutual impgdance
coupling, resistance.

x0 1.1 Reactance Zero sequence brarnch-to-
branch mutual impgdance
coupling, reactarjce.

First_Terminal 1.1 Terminal The starting termirfal for
the calculation of
distances along thg first
branch of the mupual
coupling. Norm3glly
MutualCoupling would
only be used for terminals
of AC line segmentp. The
first and second terminals
of a mutual coupling
should point to different
AC line segments.

Second_Terminal 1.1 Terminal The starting terminal for
the calculation of

distances along the

second branch of the
mutual coupling.
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mRID string see IdentifiedObject
description string see ldentifiedObject
name string see IdentifiedObject

5.4.1.13 NonlinearShuntCompensatorPoint

Wires

A non [inear shunt compensator bank or section admittance value.

Nativgd Members

b0

Susceptance

Zero.sequence shunt
(charging) susceptance
per section

g0

Conductance

Zero sequence shunt
(charging) conductance
per section

5.4.1.14 PetersenCoil

Wires

A tungble impedance device normally used to ©@ffset line charging during single line fdults in

an ungrounded section of network.
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mode 2 PetersenCoilModeKind The mode of operation of
the Petersen coil.
nominalU 2 Voltage The nominal voltage for
which the coil is
designed.
offsetCurrent 2 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 coyld be
positive or negatjve.

Typically 0 ta60*Amperes

depending ‘on,voltage and
resonance conditjons.

plositionCurrent

CurrentFlow

The ¢entrol currenf used
tos¢ontrol the Petgrsen
coil also known a$ the

position current. Typically

in the range of 2P to
200mA.

xGroundMax

Reactance

The maximum reacfance.

xGroundMin

Reactance

The minimum reacfance.

sroundNominal

x

Reactance

The nominal reactfance.
This is the operating point
(normally ovef
compensation) thpt is
defined based on the
resonance point if the
healthy network
condition. The impgdance

is calculated basgd on
nominal voltage diyided

by position current.

Inherited Members

Resistance

see
EarthFaultComperjsator

BaseVoltage

BaseVoltage

see
ConductingEquipment

agyreyate

4 }
oouredarlrt

= . s
SCT LYUTPITIESTIU

EquipmentContainer

EquipmentContainer

see Equipment

mRID A string see IdentifiedObject
description A string see ldentifiedObject
name 2 string see IdentifiedObject



https://iecnorm.com/api/?name=7f45d4216c3c9c389d2fb82cc06733e5

IEC 61970-452:2017 © IEC 2017 - 141 -

5.4.1.15 PowerTransformer

Wires

An electrical 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 powgrtramsformer—tam bemodeted—withorwithrouttamks—amnd—s—mtended—foruse—n both
balanded and unbalanced representations. A power transformer typically has two jerminals,
but mgy have one (grounding), three or more terminals.

The inherited association ConductingEquipment.BaseVoltage should nofbe used. The
associption from TransformerEnd to BaseVoltage should be used instead,
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beforeShCircuitHighestOp
eratingCurrent

1

CurrentFlow

The highest operating
current (Ib in 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.

beforeShCircuitHighestOp
eratingVoltage

A

Voltage

The highest operating
voltage (Ub in IEC 60909-

0) before short girquit. It
is used for caleulation of
the impedanceycorrection
factor KT defined in
IEC,60909-0. This is
worsf.Case voltage pn the
low side winding (Slection
8.7.1 in the standprd).
Used to define operating
conditions.

beforeBhortCircuitAnglePf

A

AngleDegrees

The angle of power|factor
before short circuit (phib
in IEC 60909-0). |It is
used for calculation| of the
impedance corregtion
factor KT defined in
IEC 60909-0. This|is the
worst case power factor.
Used to define opefrating

conditions.

highSideMinOperatingU

A1

Voltage

The minimum opefating
voltage (uQmin|in
IEC 60909-0) at the high
voltage side (Q siqe) of
the unit transformer of the
power station unijt. A
value well established
from long-term opefrating
experience of the system.
It is used for calcujation
of the impedange
correction factor|KG
defined in IEC 60909-0.

isPaftOfGeneratorUnit

boolean

Indicates whethef the
machine is part ¢f a
power station unit.|Used
for short circuit data
exchange accordipg to

IEC 60909.

D

k. 1
PDooTeah

H-is—tsed-to-definelif the

operatieratiatoesCeonsid

ered

data (other attributes
related to short circuit
data exchange) defines
long term operational
conditions or not. Used
for short circuit data
exchange according to
IEC 60909.

Inherited Members

BaseVoltage

A1

BaseVoltage

see
ConductingEquipment
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aggregate 0..1 boolean see Equipment
EquipmentContainer 0..1 EquipmentContainer see Equipment

mRID 0..1 string see ldentifiedObject

description 0..1 string see IdentifiedObject

name 1.1 string see IdentifiedObject

5.4.1.16 PowerTransformerEnd

Wires
A Pow

The im
as foll

1) for
Po
(T
x0

2) for
€q

3) for
va
Th
Po
is

4) for
im
thg

erTransformerEnd is associated with each Terminal of a PowerTransformer:

pedance values r, r0, x, and x0 of a PowerTransformerEnd represents a star equ
DWS

a two Terminal PowerTransformer the high voltage (TransfermerEnd.endNum
werTransformerEnd has non zero values on r, r0, x, afnd) xO while the low V
ansformerEnd.endNumber=0) PowerTransformerEnd has_zero values for r, r0,

a three Terminal PowerTransformer the three PowerTransformerEnds represents
Livalent with each leg in the star represented byyr.r0, x, and x0 values.

a three Terminal transformer each PowerTransformerEnd shall have g, g0, b @
ues corresponding the no load losses distributed on the three PowerTransforme
e total no load loss shunt impedances may also be placed at one
werTransformerEnds, preferably the end numbered 1, having the shunt values on
he preferred way.

a PowerTransformer with more than three Terminals the PowerTransforn
bedance values cannot be used. Instead use the TransformerMeshimpedance d
transformer into multiple PeawerTransformers.

valent

ber=1)
oltage
X, and

a star

nd b0
rEnds.
pf the
end 1

erEnd
r split
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Native Members

b0 1.1 Susceptance Zero sequence
magnetizing branch

susceptance.

g0 1.1 Conductance Zero sequence

magnetizing branch
conductance (star-
model).

phaseAngleClock 1.1 integer Terminal voltage phase
angle displacement where
360 degrees are
represented with clock
hours. The valid vhalues
are 0 to 11. For example,
for the secondary|side
end of a transformgr with
vectof group code of
'Dynyl”, specify the
connéction kind ag wye
with neutral and specify
the phase angle of the
clock as 11. The ¢lock
value of the transfprmer
end number specified as
1, is assumed to bg zero.
Note the transformer end
number is not assumed to
be the same as the
terminal sequerjce
number.

r0 1.1 Resistance Zero sequence sgries
resistance (star-mogel) of
the transformer gnd.

x0 1.1 Reactance Zero sequence sgries
reactance of the
transformer enf.

Inherited Members

grounded 1.1 boolean see TransformerfEnd
rground 0..1 Resistance see TransformergEnd
xground 0..1 Reactance see Transformerfnd
mRID 0..1 string see IdentifiedObject
description 0..1 string see IdentifiedObject
name 1.1 string see |dentifiedObject

5.4.1.17 SeriesCompensator

Wires

A Series Compensator is a series capacitor or reactor or an AC transmission line without
charging susceptance. It is a two terminal device.
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Native Members

r0 1.1 Resistance Zero sequence
resistance.
x0 1.1 Reactance Zero sequence reactance.

Inherited Members

BaseVoltage 0..1 BaseVoltage see
ConductingEquipment
aggregate 0..1 boolean see Equipment
EqyipmentContainer 0..1 EquipmentContainer see Equipment
mRID 0..1 string see |ldentifiedObject
description 0..1 string see IdentifiedObject
name 1.1 string see IdentifiedObject

5.4.1.18 SynchronousMachine

Wires

An electromechanical device that operates with_shaft rotating synchronously with the ngtwork.
It is a pingle machine operating either as a generator or synchronous condenser or pump.
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earthing

boolean Indicates whether or not
the generator is earthed.
Used for short circuit data
exchange according to
IEC 60909.

earthingStarPointR

Resistance Generator star point
earthing resistance (Re).
Used for short circuit data
exchange according to
IEC 609009.

earthingStarPointX

Reactance Generator star point

earthing reactance| (Xe).

Used for short ciredit data
exchange accordipg to

IEC'60909.

ikk

CurrentFlow Steady-state short-circuit
current (in A for fthe
profile) of generatgr with
compound excitation
during 3-phase short
circuit.- Ikk=0: Genrator
with no compound
excitation.- 1kk70:
Generator with compound
excitation.lkk is uged to
calculate the minimum
steady-state short-gircuit
current for genergtors
with compound excftation
(4.6.1.2 of IEC 60909-
0:2016)Used only for
single fed short cirguit on
a generator. (4.3.4.2. of
IEC 60909-0:20(6)

float Factor to calculate the
breaking current (4.5.2.1
of IEC 60909
0:2016).Used only for
single fed short cirquit on
a generator (4.3.4|2. of
IEC 60909-0):20/16.

Resistance Equivalent resistance
(RG) of generator. [RG is
considered for the
calculation of all cufrents,
except for the calcylation
of the peak current ip.
Used for short circuit data
exchange accordipg to

IEC 60909

rQ

Resistance Zero sequence resiptance

of the synchronous
machine.

r2

Resistance Negative sequence
resistance.

satDirectSubtransX

PU Direct-axis subtransient
reactance saturated, also
known as Xd"sat.

satDirectSyncX

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).
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satDirectTransX 0..1 PU Saturated Direct-axis
transient reactance. The
attribute is primarily used
for short circuit
calculations according to
ANSI.

shortCircuitRotorType 0..1 ShortCircuitRotorKind Type of rotor, used by
short circuit applications,
only for single fed short
circuit according to
IEC 609009.

voltageRegulationRange 0..1 PerCent Range of generator
voltage regulation (PG in
HEE-66969=0)used for
calculation 6f the
impedance-corregtion
factor KG,definefl in
IEC 80909-0. This
attribute is used to
desgribe the operfting
voltage of the gengrating

unit.
x0 1.1 Reactance Zero sequence reag¢tance
of the synchrongus
machine.
x2 1.1 Reactance Negative sequence
reactance.
Inherited Members
BaseVoltage 0..1 BaseVoltage see
ConductingEquipment
aggregate 0..1 boolean see Equipment
EqyipmentContainer 0..1 EquipmentContainer see Equipment
mRID 0..1 string see IdentifiedObject
description 0..1 string see ldentifiedObject
name 1.1 string see IdentifiedObject

5.4.1.19 Terminal

Core

An AC electrical connection point to a piece of conducting equipment. Terminals are
connected at physical connection points called connectivity nodes.

Inherited Members

mRID 0..1 string see IdentifiedObject

description 0..1 string see ldentifiedObject

name 1.1 string see IdentifiedObject
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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.

Inherited Members

mRID 1 string see IdentifiedObject
description A string see ldentifiedObject
name 2 string see IdentifiedObject

5.4.2.2

Core

The parts of the AC power system that are designed to carry currént or that are condu

conne

cted through terminals.

Nativgd Members

ConductingEquipment

ctively

BaseVoltage

A

BaseVoltage

Base voltage of
conducting equipry
Use only when ther
voltage level cont
used and only one
voltage applies.
example, not use
transformers|

his
hent.
B is no
hiner
base
For

i for

Inherifed Members
aggregate A boolean see Equipment
EqyipmentContainer A EquipmentContainer see Equipment
mRID A string see IdentifiedObject
description A string see ldentifiedObject
mame 2 string see IdentifiedObject
5.4.2.3 Conductor
Wires

Combination of conducting material with consistent electrical characteristics, building a single
electrical system, used to carry current between points in the power system.

Inherited Members

BaseVoltage

A

BaseVoltage

see

ConductingEquipment
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aggregate

boolean

see Equipment

EquipmentContainer

EquipmentContainer

see Equipment

mRID A string see ldentifiedObject
description 2 string see IdentifiedObject
name 2 string see IdentifiedObject

5.4.2.4 Connector

Wires

A congluctor, or group of conductors, with negligible impedance, that serve to,conhnect other
condugting equipment within a single substation and are modelled with{a'single Jogical

terminpl.

Inherited Members

BaseVoltage

BaseVoltage

see
ConductingEquipment

aggregate

baolean

see Equipment

EqyipmentContainer

EquipmentContainer

=3

see Equipmen

mRID A string see IdentifiedObject
description A string see ldentifiedObject
name 2 string see IdentifiedObject

5.4.2.9 EarthFaultCompensator

Wires

A condlucting equipment used to represent a connection to ground which is typically used to
compgnsate earthsfaults. An earth fault compensator device modeled with a single tgrminal
implie$ a secoend terminal solidly connected to ground. If two terminals are modeldgd, the
ground is not*assumed and normal connection rules apply.

Nativg Members

r A Resistance Nominal resistance of
device.
Inherited Members
BaseVoltage A BaseVoltage see

ConductingEquipment

aggregate

boolean

see Equipment

EquipmentContainer

EquipmentContainer

see Equipment
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mRID 0..1 string see ldentifiedObject
description 0..1 string see IdentifiedObject
name 1.1 string see ldentifiedObject

5.4.2.6 Equipment

Core

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

Nativd Members

aggregate

boolean

The singlelinstange of
equipment represents
multiple pieces|of
equipment that have been
modeled together ps an
aggregate. Examples

would be powg
transformers qr
synchronous machines
operating in pargllel
modeled as a sirgle
aggregate powpr
transformer or aggtegate
synchronous machine.
This is not to be uged to
indicate equipment fthat is
part of a group [of
interdependent equ{pment
produced by a network
production program.

=

EqyipmentContainer

EquipmentContainer

Container of thfis
equipment.

Inherited Members

mRID

string

see IdentifiedObject

description

string

see |IdentifiedObject

name

1.1

string

see IdentifiedObject

5.4.2.7 EquivalentEquipment

Equivalents

The class represents equivalent objects that are the result of a network reduction. The class
is the base for equivalent objects of different types.

Inherited Members

BaseVoltage BaseVoltage see
ConductingEquipment
aggregate 0..1 boolean see Equipment
EquipmentContainer 0..1 EquipmentContainer see Equipment
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mRID 0..1 string see ldentifiedObject
description 0..1 string see IdentifiedObject
name 1.1 string see ldentifiedObject

5.4.2.8 IdentifiedObject

Core

This is a root class to provide common identification for all classes needing identification and
namin ] attributes

Nativd Members

mRID 0..1 string Master resource identifier
issued by a mogel
authority. The mR|ID is
globally unique within an
exchange context. 5lobal
uniqueness is egsily
achieved by using a
UUID, as specifidd 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 Edition 1,
the mRID is mappkd to
rdf:1D or rdf:abqut
attributes that id¢gntify
CIM object elemgnts.

description 0..1 string The description is p free
human readable ftext

describing or naming the
object. It may be|non
unique and may [not
correlate to a narping

hierarchy.

name 1.1 string The name is any [free
human readable pnd

possibly non unique text
naming the objdct.

5.4.2.9 PowerSystemResource

Core

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.

Inherited Members

mRID 0..1 string see ldentifiedObject

description 0..1 string see ldentifiedObject

name 1.1 string see IdentifiedObject
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5.4.2.10 RegulatingCondEq

Wires

A type of conducting equipment that can regulate a quantity (i.e. voltage or flow) at a specific
point in the network.

Inherited Members

BaseVoltage 0..1 BaseVoltage see
ConductingEquipment
aggregate 0..1 boolean see Equipment
EqyipmentContainer 0..1 EquipmentContainer see. Equipment
mRID 0..1 string see ldentifiedObject
description 0..1 string see ldentifiedObject
name 1.1 string see IdentifiedObject

5.4.2.11 RotatingMachine

Wires
A rotaling machine which may be used as a generator or motor.

Inherited Members

BaseVoltage 0..1 BaseVoltage see
ConductingEquipment
aggregate 0..1 boolean see Equipment
EqyipmentContainer 0..1 EquipmentContainer see Equipment
mRID 0..1 string see IdentifiedObject
description 0..1 string see ldentifiedObject
name 1.1 string see IdentifiedObject

5.4.2.12 ShuntCompensator

Wires

A shunt capacitor or reactor or switchable bank of shunt capacitors or reactors. A section of a
shunt compensator is an individual capacitor or reactor. A negative value for
reactivePerSection indicates that the compensator is a reactor. ShuntCompensator is a single
terminal device. Ground is implied.

Inherited Members

BaseVoltage see
ConductingEquipment

BaseVoltage 0..1
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aggregate 0..1 boolean see Equipment
EquipmentContainer 0..1 EquipmentContainer see Equipment
mRID 0..1 string see ldentifiedObject
description 0..1 string see IdentifiedObject
name 1.1 string see IdentifiedObject

5.4.2.13 Switch

Wires

A genkric device designed to close, or open, or both, one or more electric \Circuits. All
switchps are two terminal devices including grounding switches.

Nativd Members

The attribute is usied in
cases when np
Measurement for the
status value is predent. If
the Switch has a dtatus
measurement the
Discrete.normalVajue is
expected to matcH with
the Switch.normal@pen.

normalOpen 1.1 boolean

The maximum contjnuous
current carrying capacity
in amps governed by the
device material and
construction.

ratedCurrent 0..1 CurrentFlow

Branch is retained in a

bus branch model| The

flow through reta|ned
switches will normally be
calculated in powef flow.

retained 1.1 boolean

Inherited Members

BaseVoltage 0..1 BaseVoltage see
ConductingEquipment

aggfegate 0..1 boolean see Equipment

EquipmentContainer 0..1 EquipmentContainer see Equipment
mRID 0..1 string see IdentifiedObject
description 0..1 string see ldentifiedObject
name 1.1 string see IdentifiedObject

5.4.2.14 TransformerEnd

Wires

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
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similar purpose, but this class is more flexible because it associates to terminal but is not a
specialization of ConductingEquipment.

Native Members

grounded 1.1 boolean (for Yn and Zn
connections) True if the
neutral is solidly

grounded.

rground 0..1 Resistance (for Yn and Zn
connections) Resistance

part of neutral impedance

where 'crr\unrlnrl‘ is true.

xground 0..1 Reactance (for Yn and Z
connections)\Reaftive
part of neutral'impgdance

where 'grounded’' i§ true.

Inherited Members

mRID 0..1 string see IdentifiedObject
description 0..1 string see ldentifiedObject
name 1.1 string see |IdentifiedObject

5.4.3 Enumerations
5.4.3.1 PetersenCoilModeKind

Wires

The mpde of operation for a Petersen-coil.

automaticPositioning Automatic positioning.

fixed Fixed position.

manual Manual positioning.

5.4.3.2 ShortCircuitRotorKind

Wires

Type gf'rotor, used by short circuit applications.

salientPole1 Salient pole 1 in IEC 60909

salientPole2

Salient pole 2 in I[EC 60909

turboSeries1

Turbo Series 1 in IEC 60909

turboSeries2

Turbo series 2 in IEC 60909

5.4.4

5.4.4.1

Product of RMS value of the voltage and the

Datatypes

ActivePower

current.

RMS value of the in-phase component of the



https://iecnorm.com/api/?name=7f45d4216c3c9c389d2fb82cc06733e5

IEC 61

970-452:2017 © IEC 2017 - 155 -

Native Attributes

value (Float)
units (UnitSymbol = W)
multiplier (UnitMultiplier = M)

5.4.4.2 AngleDegrees

Measu

rement of angle in degrees.

Native Attributes

5.4.4.3

Phase

value (Eloat)
units (UnitSymbol = deg)
multiplier (UnitMultiplier = none)

AngleRadians

angle in radians.

Native Attributes

5.4.4.4

Factor
Real p

value (Float)

units (UnitSymbol = rad)
multiplier (UnitMultiplier = none)
Conductance

by which voltage must be multiplied to give corresponding power lost from a

art of admittance.
Native Attributes
value (Float)
units (UnjtSymbol = S)
multiplier (UnitMultiplier = none)

5.4.4.5

Electri
the co

CurrentFlow

cal current with-'sign convention: positive flow is out of the conducting equipme
hnectivity node*Can be both AC and DC.

Native Attributes

Circuit.

ht into

valde (Float)
units (UnitSymbol = A)
multiplier (Onitviuttiplier = none)

5.4.4.6 Length

Unit of length. Never negative.

Native Attributes

value (Float)
units (UnitSymbol = m)
multiplier (UnitMultiplier = none)

5.4.4.7 PerCent

Percentage on a defined base. For example, specify as 100 to indicate at the defined base.
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(UnitSymbol = none)
(UnitMultiplier = none)
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Per Unit — a positive or negative value referred to a defined base. Values typically range from

value
units
multiplier
5.44.8 PU
-10 to +10.

Native Attributes

5.4.4.¢

Reactance (imaginary part of impedance), at rated frequency.

5.4.4.1

Resist

value
units

multiplier

Reactance

Native Attributes
value
units

multiplier

0 Resistance

(Float)
(UnitSymbol = none)
(UnitMultiplier = none)

(Float)
(UnitSymbol = ohm)
(UnitMultiplier = none)

hnce (real part of impedance).

Native Attributes

5.4.4.1

Imagin

value
units

multiplier
1 Susceptance

ary part of admittance.

Native Attributes

(Float)
(UnitSymbol = ohm)
(UnitMultiplier = none)

5.4.4.12

value (Float)

units (UnitSymbol = S)
multiplier (UnitMultiplier = none)
Temperature

Value of temperature in degrees Celsius.

Native Attributes

5.4.4.13

value
units
multiplier

Voltage

(Float)
(UnitSymbol = degC)
(UnitMultiplier = none)

Electrical voltage, can be both AC and DC.
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Native Attributes

value (Float)
units (UnitSymbol = V)
multiplier (UnitMultiplier = k)

6 Amplifications and conventions

6.1 Overview

The following section is intended to codify conventions and to provide amplification necessary

to disé mbiguate the semarntic Interpretation or certain Clivi entites witnin the contex
XML-based model exchange among Security Coordinators.

6.2 XML file validity

In order to be considered a valid model file for exchange among Security’ Coordina
given XML file shall adhere to the following four criteria:

of an

ors, a

1) The file shall be well-formed as defined by the Extensible Markup Language (XML) 1.0

(Second Edition) (http://www.w3.0org/TR/REC-xml).

2) The file shall adhere to the rules set forth in the Simplified RDF Syntax for
System Model Exchange (IEC 61970-552, CIM XML Model Exchange Format).

Power

3) Thg file shall contain CIM entities which are valid according to the CIM RDF Schema file

(sge IEC 61970-501, Common Information Model Résource Description Framewor
ROF) Schema).

4) The file shall adhere to the rules set forth in this document.
6.3 |[Normative string tables

By convention, the following class attributes may only contain the values shown in thg
Valueg column in Table 3.

(CIM

Valid
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Table 3 — Valid attribute values

Class Attribute Valid Values

Measurement measurementType ThreePhasePower

ThreePhaseActivePower

ThreePhaseReactivePower

LineCurrent

PhaseVoltage

LineToLineVoltage

Ancl
gt

TapPosition

SwitchPosition

Measurement unitSymbol W

deg
VA

none

VAr
\%

MeasurementValueSource name ICCP

SCADA

DayType name Monday

Tuesday

Wednesday

Thursday

Friday

Saturday

Sunday
Weekday
Weekend

All

6.4 [Roles and multiplicity

Withinlthe_CIM _all associations are hinary and are labeled at each end hy a role name. For
example, the names “ConductingEquipment.Terminals” and “Terminal.ConductingEquipment”
specify opposite ends of the association between the ConductingEquipment class and the
Terminal class.

By convention, in a one-to-many association, the association reference is included with the
data of the “many side” class. In the example above, a ConductingEquipment can be
associated with up to two Terminals, but a Terminal shall be associated with one and only one
ConductingEquipment.  Consequently, the XML element corresponding to the
ConductingEquipment class is not required to contain any “ConductingEquipment.Terminals”
elements. However, the XML element corresponding to the Terminal class is expected to
contain appropriate “Terminal.ConductingEquipment” elements.
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Annex A
(informative)

Model exchange use cases

A.1 General

This annex discusses several examples of the business problems for which this model
exchange specification is intended to be used. It includes discussions of peer to peer
exchanges and of hierarchical exchanges. These are examples, not an exhaustive list. This
specification can also be applied 10 exchanges between a variety ol types of organidations
represgnting high-voltage, medium-voltage and in some cases low-voltage networks:

A.2 |Regional security coordinators operating as peers

Consider an interconnection with four Security Coordinators, A through D, as shgwn in
Figure| A.1. Each of these coordinators has an EMS from a different-vendor (therefore with
differept internal conventions for representing the system). Although A has no|direct
resporjsibility for parts of the network supervised by B, C, or D,,these three parts still have an
influerjce on A’s network. A is, therefore, obliged to maintain amModel of these additiona| three
parts iph at least enough detail to gauge their affect on his own.part of the network.

G
O

Figure A.1 — Security coordinators

IEC

The common practice to date has been that each coordinator makes up a model df their
externpl territory from a variety of sources, using a variety of specially designed tgols to
accomjplish data conversrons Usually, the |n|t|al model constructron process |s very diff{cult to
- . C mnd up
either updatlng thelr external modeIs manually or going through drfflcult perrodrc semi-
automated re-import processes. Either way, external models do not stay up to date and do not
maintain the quality levels that exist for the internal models. Furthermore, each coordinator
has created their own procedures, with the result that even where A, B, C and D are all
representing the same equipment, their representations of that equipment may be different.

The premise of the CIM-based model exchange is that each coordinator (or “Modeling
Authority”) maintains the official, detailed model of its own territory, and regularly makes all
updates available to its neighbors. Each receiving Modeling Authority receives its neighbors’
models, combines them together into a full detailed interconnection model, and then reduces
the result to a security model for their region via a repeatable automatic process. With
suitable standardization, this process can:

e achieve much higher model quality,
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e guarantee consistency among the Coordinators when they work on joint problems,
e significantly reduce the labor involved in model maintenance for the external system.

In the initial thinking about how CIM model exchange is used, the process was pictured as in
Figure A.2. Note that the diagrams in this section only address the data described in this data
exchange profile. Real-world systems typically involve additional, proprietary processing and
data to make use of the information once it has been exchanged.

CIM/XML
Model Exchange
Interface

CIM Model Exchange CIM Model Exchange

EMS A Model .

» EMS A Model
A @ ) ( ) K
EMS B Model |« EMS B Model

\ 4 A 4
%CIM Translator A > CIM-Translator Bx

(

A A
v e
My B Region My A Region
(reduced and (reduced and
renamed) renamed)
1 * 4
EMS A EMS B

Proprietary Model Format Proprietary Model Format

EMS at Site A EMS at Site B

IEC

Figure:A.2 — CIM model exchange

This djagram shows the intefaction between two of the parties, A and B. All actions gre the
same at each site, the steps'can be followed as A makes a change:
1) A makes a change.injits system model using its local proprietary EMS modeller.

2) A franslates either its full model or the increment to its full model into the CIM [full or
ingremental standard and sends it to B.

3) B feceives.the model and extracts A’s territory from the model, renames elemenfs and
mgkes other adjustments for compatibility with their EMS. (B reduces A if necessary

~

4) B nerges the resulting model of A into its EMS model.

While the CIM model exchange did its job in this process by enabling each of the vendors to
write standard CIM translators to perform import and export, the remaining steps still were
very awkward. The standard has therefore been revised in a way that allows (though it does
not require) the models to contain information that facilitates steps like extraction, renaming,
reduction and merging. As a result, the current standard supports the process pictured in
Figure A.2, but also supports the updated view presented in Figure A.3.
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CIM/XML
CIM Modeler Model Exchange CIM Modeler
Full Interface
u N\ Full
CETEamEEen System A Source Interconnection> System A Import
Model [ Boundary | | Model [ Boundary ||
System B Import| <€ System B Source
My B Region My A Region
(reduced and (reduced and
renamed) renamed)
e — e ——
Y Y Y \ 4 Y Y

( CIM Translator A >

v

EMS A
Proprietary Model Format

( CIM Translator B )

v

EMS B
Proprietary\Medel Format

EMS at Site A EMS at Site B

IEC

Figure A.3 — Revised CIM modél exchange

The buisiness purpose accomplished in Figure A,3.is exactly the same as in Figure A.R. The
basic difference in this scenario is the introduction”of a full interconnection model, congisting
of the|unreduced, unmodified internal models“of each of the participants. Using the new
concept of “Modeling Authorities”, the interconnection model is divided into sets of objects —
one fof Modeling Authority A, one for Modeling Authority B, and one for the boundary gbjects
betweg¢n them. These sets are maintained separately and exchanged separately, and their
main dffect is to make the extract and merge steps simple and reliable.

The other significant difference“here is the vision of a “CIM Modeller” at each site, as ogposed
to or in addition to proprietary“\EMS modelers. The idea is that with the growing acceptdance of
CIM, it will make sense for vendors to offer native CIM modellers with tools for dealing with
Modeling Authority sets;yrenaming, reduction, as well as for editing the model. In the end
state o¢f this development, pictured here, a CIM modeller ultimately supplies models |to the
EMS, | perhaps even replacing completely the local modeller. (To achieve complete
replacement, thére' would be a need for a future EMS import standard, that goes heyond
netwolk model exchange and includes all EMS data requirements for power system models.)

rtant to note that the CIM Model Exchang ants to

ey g , Rumber

A.3 Hierarchical modeling

Most interconnections actually have a more complex picture than that given in the preceding
use case, where there are simply a collection of peers. Usually, lower level transmission
owning entities are grouped under upper level organizations with responbility for markets
and/or reliability and/or regional planning. Sometimes there are two levels, sometimes three.
Sometimes there is an interconnect-wide authority at the top of a hierarchy. The exact
patterns vary in terms of specific responsibilities, but the situation depicted in Figure A.4
illustrates how the model exchange standard is designed to be used in these sorts of
arrangements (and it is the goal of the standard to cover modelling requirements for all of the
common arrangements).
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EMS at Upper
Level Authority

EMS Upper Level
Proprietary Model Format

CIM Translator )

LY CIM Modeler
L Upper Level
Reliability Model

Full
Interconnection | System A import

Model \
System B

import
CIM Modeler IM Modeler
c\
Full ~ 4 Full
Interconnectiory/SVStem & Intercénnection System A import
Model source Model
L[Boundary ‘ Q\ | Boundary
System B \\ System B
import source
My B region My A region
(reduced and (reduced and
renamed) renamed)
<’——______=—>

C CIM Translator B

%)IM TranslatorvA ))js‘ )

EMS A Proprietary
Model Fofmat

EM@‘%HE A

EMS B Proprietary
Model Format

EMS at Site B

IEC

Figure A.4 — Hierarchical modeling

The common base in all of the patterns for interconnections is that at the lowest level there
are transmission owner/operators who are the logical source for detailed models for their
territory. These entities are the logical choices for Modeling Authorities in the model. The
overall interconnection model is always assembled from these basic parts, but the assembly
and distribution may be done by an upper level authority. It also makes sense (though it is not
required) that upper level authorities might be responsible for the boundary modeling
authorities that separate one local territory from another. Figure A.4 illustrates this idea. It
shows changes made by site A flowing first to the upper level, where the overall model can be
assembled and validated before use by all the other local sites. It shows upper level
management of the boundary (when it needs to change).

Figure A.4 also adds one other functional element. There is an EMS at the upper level. This
might be for regional reliability, for example. Note that this EMS may also have a local model
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derived from the full interconnection model — it is common that such an EMS would not need
as much detail as might be required at lower levels.

One final possibility should be noted here. It may be that a local transmission owner/operator
is not prepared to undertake the responsibility of modeling authority. This need not alter the
processes outlined above — some other organization would simply act as proxy.



https://iecnorm.com/api/?name=7f45d4216c3c9c389d2fb82cc06733e5

B.1

- 164 - IEC 61970-452:2017 © IEC 2017

Annex B
(informative)

Modeling authorities

General

Annex A on Use Cases discussed the business processes required for creating and
maintaining consistent models of an interconnection when there are multiple entities that must
cooperate. The idea of a “Modeling Authority” responsible as the source of modeling for a give

region
conce

B.2

A “mo
the mq
may b
such ¢
for crg

Of the Interconnection was iniroduced conceptually. This annex speciiies ho
bt is realized in the CIM modeling and in the model exchange.

The ModelingAuthority Class and ModelingAuthoritySets

b different groups within a business entity responsible for different portions of th

ModelingAuthority class to represent these entities. Every other CIM object is assigne

memb

e Th

br of zero or one ModelingAuthority object.

W that

jeling authority” is a business entity which has the responsibility for-making changes to
del in a particular region of the model in the context of data exchange. Although there

e data

s limits or short circuit data, the modelling authority is the business entity respansible
ation and exchange of the complete set of network model data. In CIM, thefe is a

d as a

s has a very simple purpose — to record the assignment of each and every objecf to the

regponsibility of exactly one Modeling Authority:~Each collection of objects under g given

ma
ma

e |In
mao

up
an
ter

ref
be

B.3

Full m

e Th

deling authority is known as a modeling authority set (MAS). The MAS that mak
del are disjointed.

bll models containing ModelingAuthority X, the object representing a given part
del shall always carry the same MRID. This very important property allows incre
lates, simple comparison of models and subsitution of one modeling authority

ritory and makes those assignments available to others when it exports its data.

er to networks that are-not following the modeling authority use case, all objects
unassigned.

Full Model Exchange

bdel exchange will occur as one model exchange document per MAS.

cr

e up a

of the
mental
set for

pther. The modeling authorityoentity for X always controls issuance of MRIDs| in its

models that do not follow)this pattern, either because they are legacies or because they

should

ModelingAuthority class is not actually included in the rdf schema in order tg avoid

aY
=
atina an idantical MaodalinaAvtharity rafaraneca fraom avary ahioct in tha daciimant
o g e e trea o e e g e oty rerere e orm—eve OprectH—tie CorHert

e This means that the actual rdf schema is exactly the same with or without modeling
authorities, but in the case of an MAS, there will be references to objects that are in
another set.

e Each document will carry header information identifying the MAS or designating it as
representing unassigned objects.

B.4

B.4.1

Benefits of this approach

Generality

Modeling authority sets provide a completely general way to organize responsibility for
objects in a data model. The technique does not depend on, and is not limited to, any
characteristics of the physical electrical system. This is important because although the
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electrical connection relationships are the most numerous single type of relationship, there
are many other relationships that could cause confusion, such as load modeling hierarchies,
ownership relationships, voltage control relationships and the like. With MAS, the same

approach works across all relationship and object types and will not be disturbed
future evolutionary changes to CIM.

B.4.2 Naming & MRIDs

The single most essential aspect of MRIDs is that only one MRID is assigned to each p

by any

hysical

thing. Therefore, it must be clear who is supposed toassign MRIDs to each object. Regional

modeling authorities clearly establish the authority for every object.

B.4.3 Processing efficiency

Since [an entire model is a simple union of MAS, merge and replace operations by MAS are
simplel and correspondingly efficient. With MAS, there is very little incentive,to exdhange
whole [models as one CIM model transfer. Most operations would be updating one MAS at a

time, gnd in those cases where someone does want an entire model at one’time, shipp

ing the

model|as individual sets is still practical because merging the result is\straightforward. This

meang that huge interconnections, like the Eastern Interconnection. in ‘North America,

do not

necessarily have to produce gargantuan XML files. If the interconnect is divided into] MAS,

then maximum XML file size is determined only by the largest region.

B.4.4 Verification of authority

Making it practical to update external models quickly*will introduce the need to veri
updatgs are really being formed by the right pacrties. Putting aside any issue of d

'y that
abolic

intentipn, it would be quite easy, in the absence.of protective mechanisms, for a modgler in
region|A to mistake where he or she was in thexmodel and to generate a change that gpplied

to someone else’s territory. Any regional update can easily be verified as applying
proper region by checking that the resultings\MAS version is referentially complete withi
and it boundary MAS.

to the
h itself
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Annex C
(informative)

Boundary definition

In almost all cases a modeling authority’s network model will border on and be associated
with elements of one or more neighboring network models. Consequently changes to a
network model can affect the neighboring network model. To prevent unexpected changes it
is necessary to define the elements of the network model that make up the boundary between
the network models maintained by two different modelling authorities. These network models
do not have to represent the same kind of voltage level, such as the boundary between a high

voltag
entitie
author
when

author

It is ne
of eler
the bo

ENTS
ENTS
ACLin
maintg
Conne
agreeq
ENTS

The E
that a

5. Changes to any elements in the boundary must be agreed upon by bothMmo
ties. The content and location of boundaries may change over time as well,\parti
business entities change, but any changes must be agreed upon byMoth mo
ties.

cessary to make a business agreement between modeling autherities about wha

Lindary data, it is a good idea to minimize the contents of a,boundary.

D-E only allows a very small number of classes to be included in a boundary.
D-E model all tie lines between modelling authorities are modelled a
pSegments with a ConnectivityNode inbetween< them. One ACLineSegm
ined in the network model of each of the two modelling authorities. In essence o
ctivityNode is in the boundary, so only changes to the ConnectivityNode have
between the two modelling authorities. In<the ENTSO-E case all boundaries be
D-E members are maintained by ENTSO-E:

NTSO-E case represents the simplest definition of a boundary, but it is not the on
boundary can be defined and in some cases such a simple model will not be poss

network and a medium-voltage nework, if these networks are maintained by different

delling
cularly
delling

types

nents, which CIM classes, can be included in a boundary. To. minimize maintenance of

In the
5 two
ent is
nly the
to be
tween

ly way
ible.
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Annex D
(informative)

Multiple profile processing

This document contains the definition of multiple profiles (Core Equipment, Operation and
Short Cirtuit). This separation allows the required and optional attributes and associations to
be clearly defined for each profile. It also allows the flexibility of exchanging only the data
required for a specific business process.

The fa

profile
profile

The p

5 reference data in the Core Equipment profile. Consequently neither the G@p
nor the Short Circuit profile should be exchanged without also exchanging ‘th
Equiprment profile.

ofiles defined in IEC 61970-456, Solved power system state profiles, also ref

data in the Core Equipment profile, so the Core Equipment profile should. be exchange

to or g

long with exchange of IEC 61970-456 profile data.

The most common use cases will be to exchange all threé¢ profiles (Core Equi

Opera

ion and Short Circuit) or if Short Circuit data is not required to exchange only thg

Equipment and Operation profiles. There will also be cases, Where exchange of only th
Equipment profile is sufficient.

IEC 61970-552, CIMXML Model exchange format, allows for multiple profiles to be inclu

one fil
being

e exchange. This capability can be used whén more than the Core Equipment pr
bxchanged.

brence
d prior

bment,
e Core
b Core

ded in
Dfile is
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Annex E
(informative)

Common power system model (CPSM)
minimum data requirements

E.1 Overview

This annex presents the data requirements produced by the NERC Data Exchange Working

Group (DEWG) as Version 1.6 on March 21, 2002. These requirements were the initial

inputs

into this document and are included for historic purposes. More recently the Euf
Netwofk of Transmission System Operators for Electricity (ENTSO-E) has _drivs
requirgments for this document. Specifically the ENTSO-E Common Grid Model Exd
(CGMES) specification has helped to shape the requirements.

E.2 |Scope of the ENTSO-E Common Grid Model Exchange (CGMES)
specification

This dpcument attempts to define minimum input data requirements for state estimatig
uent power flow/contingency analysis calculations“\ohly. Some data for

document is not intended to represent a final or particular data model/relationship — th
be obthined during the migration te*the CIM terminology.

The data requirements outlined here are loosely based on the old IEEE Common Form
PTI P$S/E format requjirements that have served the industry as sufficient bus-oriented
for mgny years. The~general power flow data in those formats was supplemented t
outling breaker-oriented and telemetry data items required to perform State Estimation.

NOTES

1) Thg coneept of device ownership has not been covered in this definition unless acceptable inferen|
Control Area on the Electrical Junction data can be performed.

opean
n the
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2) The atiributes (type, refresh rate, units, multipliers, etc.) of SCADA references are assumed to be d

fined in

the associated NERC ISN Data Point Definition file that must exist whenever SCADA References (i.e. Host
IDs) are provided in a CPSM CIM/XML file.

3) Analog values found in the NERC ISN Data Point Definition file do not indicate whether they are associated
with meters connected to lines/transformers/etc. or in metering devices associated with switching devices. To
permit this differentiation, analog measurements can be assigned to both switching devices and all the other
devices via attributes on all devices.

4) The use of the Substation as the focal entity/item for other devices/items is done for two reasons:

e This keeps terminology consistent with the direction of the DEWG to formulate a Master Resource ID and
associated registry that initially will be keyed to Substations

e The concept of a Bus that is traditionally used as the focal entity/item in IEEE and PTI formats is a
dynamic type entity that changes based on topology.

5) Assumptions:

e Device parameter units will not be identified in this document since appropriate units will be defined by the
applicable CIM version attributes after migration and their identification here may create confusion.
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E.3

For the purpose of communicating the minimum data requirements, this document represents substations
as wholly containing all devices with terminals in that station except lines. Transformers are contained
within a single substation. “Tie transformers” within a substation can be represented by different control
area locations of its terminating electrical junctions. For this same reason, tie lines can be identified by
different control area locations of their terminating electrical junctions. Actual modeling in CIM
implementation is subject to the CIM restrictions/flexibility and interoperability conventions.

Since different systems use different assumptions on the identification of devices neither name nor
number were selected as the primary identification. The requirement of a unique “identifier” attribute
(assumed to be alphanumeric) is required for each device type. The translation of this identifier (including
the size of the identifier) to CIM attributes can then be made, as appropriate.

Each electrical junction is within one and only one voltage level.

Transformers with more than two windings are assumed to be modeled with an equivalent “star” model
consisting of multiple 2 winding transformers connected to a fictitious “center” node.

Due to the limited implementations of DC line sections and since DC line modeling can be hapdled in
various ways (i.e. detailed controller modeling to fixed load/generation pairs representing the link) the data
modeling requirements have not been included. If in the future the modeling of DC lines in'\this vgrsion is
determined to be deficient, then it will be expanded.

Transformer tap position rather than tap ratio information is used to represent transformers. Sinfe most
tap positions are relative to/include a nominal (1.0 turns ratio) tap, an optional attribute permitting the
specification of the effective tap ratio for the “nominal” tap position has been includéd so that the step size
attribute has a reference value from which it can be incremented/decremented-for each position.

No transformer “Type” attribute to identify Fixed or TCUL/LTC is assymed to be required sihce the
absence of LTC data for a transformer is assumed to imply a Fixed type.

Reactive generating/consuming devices such as Synchronous Condénser or Static Var Compensators are
assumed to be modeled as a type of Shunt Reactive Device in¢this”document. An alternative npjodeling
method where a Synchronous Condenser or Static Var Compensator is modeled as a Generatol is also
assumed to be acceptable.

Applicable Generator attributes (limits, MW output, etc.) are.assumed to be net for the following regson:

a) Most external representations of neighboring utilities (in planning and operations) are limjted net
models for simplicity — often not even modeling ‘generator step up transformers or even combining
some generators on a bus.

b) Using Gross values also requires modeling station service and its generation dependent
characteristics — capabilities often not available in many systems.

Equivalent series and shunt devices thatdnay be exchanged in the CPSM format files along with “real”
equipment are assumed to be modeled as simplified versions of the other devices (i.e., AC Line,
Transformer, Load, Shunt, Generatdr). No special attribute notation of an equivalent device is included
since most EMS systems and the CIM do not have attributes denoting equivalent devices.

The designation of Main and.Transfer portions of station voltage levels was omitted as not being fequired
to perform studies. Topology) processors will be able to distinguish “split buses.” Main and [transfer
notations of nodes would only serve to provide operator information, not solution enhancement. If Hesired,
this information could<be‘added as an attribute of the Electrical Junction.

Load pseudo measurement/schedule information (MW and Mvar) was included as a Load attribute fin order
to support the operation of state estimation processes that handle unobservable areas resulting from
missing or lost telemetry. It is assumed all loads will have such information provided at a single operating
condition (€.g., peak or valley) so that a consistent set is available. Such an attribute may be ultimately
deemed tobe not required as a minimum data attribute.

The ,SCADA references used in the file match the Host ID field entry in the DEWG ICCP Data Point
Definition file.

The concept of a System Base MVA atiribute is not required since engineering units (e.g.ohmd) rather

than percent or per unit are assumed to be used by the CIM representation.

The traditional concept of a System Swing Generator identifier is not required for the initial implementation
related to State Estimation nor is a mechanism currently available in the standard CIM to designate it.

The Normal Position/Status attribute on a Switching device is not intended to override SCADA telemetry,
when available. It is to assist in defining default configuration information for untelemetered devices as
well as provide a reference for configuration processor “abnormal state” alarming.

Glossary of the ENTSO-E Common Grid Model Exchange (CGMES)
specification

Electrical Junction — This is a term used to reflect the zero impedance connection “point” of
the terminals of two or more devices. It is conceptually the same as a ConnectivityNode in the
CIM representation.
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Load Pseudo Measurement/schedule — A value used to represent the relationship of
conforming loads to each other at a particular operating condition (e.g., peak to valley load
conditions). The value can be used (with larger standard deviations) to solve “state
estimation” at locations where telemetry has been lost. In addition, power factor of the load
can be represented by the MW/Mvar relationship of these pseudo measurements.

SCADA Reference — This term is assumed to be the same information found in the Host ID
field of the NERC ISN Data Point Definition File.

E.4 Recommended data model exchange attributes

SubstLtion
e [R2.1] Unique ldentifier
Electrjcal Junction

o [R3.1] Identifier (unique within a Substation)
e [R3.2] Control Area Location

e [R3.3] Base/nominal kV

o [R3.4] Telemetered kV SCADA reference

e [R3.5] High/Low Normal limits (kV)

AC Line and Other Series Devices

e [R4.1] Unique ldentifier (including a circuit id if\applicable)

e [R4.2] Resistance

o [R4.3] Reactance

e [R4.4] Total Line Charging/suseptance

e [R4.5] “From” End location (Electrical Junction and Substation)
e [R4.6] “From” End location~-SCADA references (MW and Mvar)
e [R4.7] “To” End location (Electrical Junction and Substation)

e [R4.8] “To” End location SCADA references (MW and Mvar)

o [R4.9] Normal Rating value

e [R4.10] Normal-Rating units (MVA or Amps)

Transformet (2 winding)

o [R%.1]MUnique Identifier (including a circuit id if applicable)

e [R5.2] Resistance

o [R5.3] Reactance

e [R5.4] “From” End location (Electrical Junction and Substation)
¢ [R5.5] “From” End location SCADA references (MW and Mvar)
e [R5.6] “To” End location (Electrical Junction and Substation)

e [R5.7] “To” End location SCADA references (MW and Mvar)

o [R5.8] Normal Rating/Limit value

¢ [R5.9] Normal Rating Units (MVA or Amp)

e Tap Information

e [R5.10] “Tap side” Electrical Junction Identifier
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e [R5.11] Tap type (voltage magnitude and/or phase angle)

e [R5.12] Tap position numbers — min, max and nominal

e [R5.13] Tap step size between max and min — (voltage magnitude ratio and/or phase
angle in degrees) — taps should reflect system voltage base values not design voltage

val

ues (i.e. “effective” tap step size)

e [R5.14] “Nominal” tap position ratio on system voltage bases — optional attribute to capture
effective tap where “nominal” is not 1.0.

e [R5.15] Normal Tap position

e [R5.16] Tap position SCADA reference, if applicable

e Load Tap Changer (LTC) information, if applicable

e [R%.17] Controlled location (Electrical Junction and Substation for bus voltage or, Ele

Jumction defining starting point of flow trough transformer for flow control)

ctrical

o [R%.18] Control desired value or max/min range along as well as units ‘of“measure (kV,

M

, Mvar)

¢ [R%.19] Normal Control status and, if applicable, SCADA referencefor status

Switching Device

e [R4
e [R4
e [R4
e [R4
e [R4
e [R4
e [R4
Gener
e [R
e [R7
e [R
e [R
e [R7

val
e Vo
e [R7

.1] Unique Identifier within Substation

.2] “From” End location (Electrical Junction and Substation)
.3] “To” End location (Electrical Junction and Substation)
.4] Type (Breaker, Disconnect Switch, Switch;\Fuse)

.5] Normal position/status

.6] Status SCADA reference

.7] Analog SCADA references (MWand Mvar), if applicable

ator

1.1] Unique Identifier

.2] Location (Electrical Junction and Substation)

71.3] Generation MW Limits (Net) Max and Min
1.4] Generation.Net Output SCADA references (MW and Mvar)

.5] Mw/Mvarcapability curve data (Mvar max/min at MW max and min in terms
ues)

tage-control information

J6J\Electrical Junction and Substation identifier of controlled location

e [R7.7] Desired voltage control value or max/min range

e [R7.8] Normal Control status and, if applicable, SCADA reference for status

Load

e [R8.1] Unique Identifier
¢ [R8.2] Location (Electrical Junction and Substation)
e [R8.3] Load SCADA references (MW and Mvar)

e [R8.4] Load Pseudo measurement/schedules (MW and Mvar)

o [R8.5] Load Type (conforming/non-conforming)

of net
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Shunt Reactive Device

e [R9.1] Unique ldentifier

o [R9.2] Type(Capacitor, Reactor, Synchronous Condensor, Static Var Compensator)
e [R9.3] Location (Electrical Junction and Substation)

e [R9.4] Load SCADA references (MW and Mvar)

e For Capacitor/Reactors

e [R9.5] Total Shunt bank admittance/Mvar at nominal voltage

e [R9.6] Number of bank units (assumed equal sizing in bank)

e Fof Synchronous Condensor/Static Var Compensator

e [R9.7] Maximum and minimum reactive (capacitive/inductive) power

e Voltage control information (for all types)

o [R9.8] (Electrical Junction and Substation) identifier of controlled location
e [R9.9] Desired voltage control value or max/min range

o [R9.10] Normal Control status and, if applicable, SCADA reference for status

ICCP

e [R10.1] Unique Local SCADA Reference Identifier
e [R10.2] ICCP Object Identifier

o [R10.3] Data Source Identifier (SCADA or ICCP)
e [R10.4] System Supplying ICCP data

Example model configuration

S P Substation East

~ -~
~ Line Xﬂ' ---"N.O. Electrical

\,, = / Junction 2
N t ‘ ‘, Switch
< Line Y 7 |
\.\_‘_AL’_/' ]
\ / ’
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~
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Figure E.1 — Example model configuration
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The following observations can be made about the diagram shown in Figure E.1 with respect

to the

data model items suggested:

1) Observe all device terminal points are within a substation (including each terminal of a
line).

2) Observe all devices are wholly contained within a substation (including transformers)
except lines that go between substations.

3) If Electrical Junction 1 is located in Control Area North and Electrical Junction 2 is located
in Control Area South, then the transformer between the two substations would be
considered a “tie”.

4) Observe there is a voltage measurement value at Electrical Junction 2 metered by

po
5) Ob
the

6) Ob
to

7) of

ential transformer P.T.

serve Breaker A has an analog measurement associated with it (i.e. it will go\to (
breaker is open).

serve Line X has an analog measurement associated with it (i.e. it may ‘or may
zero if the breaker opens depending on by-pas switch position).

serve Switch B has a normal status of Normally Open (N.O.)

8) Unltil breaker statuses are resolved by a topology processor, Electrical Junctions 2

ma

y (or may not) constitute a single “bus” or topological node!.

when

not go

and 3
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

INTERFACE DE PROGRAMMATION D'APPLICATION
POUR SYSTEME DE GESTION D'ENERGIE (EMS-API) -

Partie 452: Profils du modeéle de réseau de transport statique CIM

1) La
com
obje|
de

Commission Electrotechnique Internationale (IEC) est une organisation mondiale denorm

de favoriser la coopération internationale pour toutes les questions de normalisation dans les d
‘électricité et de I'électronique. A cet effet, 'I[EC — entre autres activités — ‘publie des

intefnationales, des Spécifications techniques, des Rapports techniques, des Spécifications access

publ
com

tés d'études, aux travaux desquels tout Comité national intéressé par le sujet \traité peut partici

orggnisations internationales, gouvernementales et non gouvernementales, en jliaison avec I'lEC, pa

égal
selo

2) Les

ement aux travaux. L’IEC collabore étroitement avec I'Organisation Intern@tionale de Normalisatio
h des conditions fixées par accord entre les deux organisations.

décisions ou accords officiels de I'lEC concernant les questions techniques représentent, dans la

du pgossible, un accord international sur les sujets étudiés, étant dofiné*que les Comités nationaux

inté
3) Les

com
s'as

essés sont représentés dans chaque comité d’études.

Publications de I'lEC se présentent sous la forme de recomimandations internationales et sont
me telles par les Comités nationaux de I'lEC. Tous les g&fforts raisonnables sont entrepris afin q

I'évgntuelle mauvaise utilisation ou interprétation qui en gst\faite par un quelconque utilisateur final.

4) Dan
mes
et r
régi
5) LIE
four
conf]
indé|
6) Tou

7) Auc
man|
nati
dom
de j
tout

8) L'at

5 le but d'encourager I'uniformité internationale, les, Comités nationaux de I'lEC s'engagent, dans
ure possible, a appliquer de fagon transparenteM@s Publications de I'l[EC dans leurs publications na
bgionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications nation
nales correspondantes doivent étre indiquées‘en termes clairs dans ces derniéres.

C elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indép
hissent des services d'évaluation de~conformité et, dans certains secteurs, accedent aux mar

pendants.
les utilisateurs doivent s'asSurer qu'ils sont en possession de la derniére édition de cette publicati

ine responsabilité ne .doit étre imputée a I'lEC, a ses administrateurs, employés, auxilig
dataires, y compris ses\experts particuliers et les membres de ses comités d'études et des

naux de I'lEC, pouf tout préjudice causé en cas de dommages corporels et matériels, ou de to
Image de quelque(nature que ce soit, directe ou indirecte, ou pour supporter les codts (y compris

istice) et les dépenses découlant de la publication ou de I'utilisation de cette Publication de I'lE
b autre Publieation de I'l|EC, ou au crédit qui lui est accordé.

ntion est attirée sur les références normatives citées dans cette publication. L'utilisation de pub

réféfencées-est obligatoire pour une application correcte de la présente publication.

9) Lat

hlisation

posée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC).-L’IEQ a pour

maines
Normes
bles au

¢ (PAS) et des Guides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée a des

er. Les
rticipent
h (1SO),

mesure
e I'IEC

hgréées
e I'lEC

bure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue respongable de

toute la
tionales
ples ou

endants
ues de

prmité de I'lEC. L’'IEC n'est responsable d'aucun des services effectués par les organismes de cerfffication

n.

ires ou
Comités
ut autre
es frais
C ou de

ications

ntion_est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvgnt faire
I'objet\de“droits de brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de te

s droits

de PDTEVES U aT 1TEe Pds avuon SIYTdaic 1IeuUr ©AISICTICE.

La Norme internationale IEC 61970-452 a été établie par le comité d'études 57 de I'lEC:

Gestio

n des systémes de puissance et échanges d'informations associés.

Cette troisieme édition annule et remplace la deuxiéme édition parue en 2015. Cette édition
constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a) Division du profil Equipment en trois profils distincts: CoreEquipment, Operation et

Sh

ortCircuit.

b) Remplacement du modéle CCHT par un nouveau modéle défini dans I'Edition 6 de
I'EC 61970-301.
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c) Ajout de I'attribut IdentifiedObject.mRID.
d) Ajout de la classe BusNameMarker.

e) Ajout de I'attribut HydroPowerPlant.hydroPlantType.

f) Su

ppression de I'attribut HydroGeneratingUnit.energyConversionCapability.

g) Ajout de classes relatives a la mise a la terre (PetersenCoil, Groundimpedance,
GroundDisconnector, GroundSwitch et Ground).

h) Diverses modifications ont été apportées pour caractériser des attributs et associations
spécifiques comme exigés ou facultatifs.

Le tex

Le rap)

abouti

Ce do

Une li

te de cette Norme internationale est issu des documents suivants:
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INTRODUCTION

La présente partie de I'lEC 61970 fait partie de la série IEC 61970 qui définit une interface de
programmation d’application (APl — Application Program Interface) pour un systéme de

gestion d’énergie (EMS — Energy Management System).

La série IEC 61970-3x spécifie un Modéle d’Information Commun (CIM — Common Information

Model). Le CIM est un modéle abstrait qui représente tous les objets principaux

d'une

entreprise de service public de distribution d'électricité habituellement nécessaires pour
modéliser les opérations de I'entreprise. Le modele CIM fournit la sémantique pour les API de
I'IEC 61970 spécifiées dans la série de Normes d’Interface de Composants (CIS -

Comp .
I'IEC §1970-301, Base de modéle d'information commun (CIM) et le projet de
IEC 61970-3021, Common Information Model (CIM) for Dynamics (disponiblefen &
seulement).

Le présent document est I'une des parties de la série de Normes d’Interfacé de Comp
IEC 61970-4x qui spécifie les exigences fonctionnelles relatives ‘aux interfaces
compdsant (ou une application) doit mettre en ceuvre pour échanger-des information
d’autrgs composants (ou applications) et/ou pour accéder a desCdonnées accessib
public|de fagon normalisée. Les interfaces de composants décrivent le contenu spécifiq

inclut
norme
nglais

bsants
qu’un
5 avec
es au
e des

mess

ges ainsi que les services pouvant étre utilisés par lesCapplications dans ce Qut. La

mise gn ceuvre de ces messages dans une technologie particuliere est décrite dans la série

IEC 6

Le pr
I’écha

1970-5x.

Isent document spécifie les profils (ou saqus=ensembles) spécifiques du CIM pour
ge de données de réseaux statiques entre® des entreprises de service publif, des

coordgnnateurs de la sécurité et autres entitéssimpliquées dans un réseau interconnegté, de
maniéfe a ce que toutes les parties aient acecés' a la modélisation des systémes de leur|voisin

néces
Actue

baire a  I'exécution des applications d'estimation d'état ou de flux d’épergie.
llement, trois profils sont définis: ledprofil CoreEquipment, le profil Operation et l¢ profil

ShortCircuit. Une norme d'accompagnement, I'lEC 61970-552, définit le modéle du [format

d'éch

nge CIM XML sur la base*du langage de spécification de Schéma du Cadre de

Description de Ressources (RDF'= Resource Description Framework). L’IEC 61970-562 est
I'apprgche commune du secteurrde l'industrie qu'il est recommandé d'utiliser pour trampsférer

des dgnnées de modeéle de réseau pour le profil IEC 61970-452.

1 En

préparation. Stade au moment de la publication: IEC/AFDIS 61970-302:2017.


https://iecnorm.com/api/?name=7f45d4216c3c9c389d2fb82cc06733e5

IEC 61970-452:2017 © IEC 2017 -181 -

INTERFACE DE PROGRAMMATION D'APPLICATION
POUR SYSTEME DE GESTION D'ENERGIE (EMS-API) -

Partie 452: Profils du modeéle de réseau de transport statique CIM

1 Domaine d’application

ensenble, définit & un niveau abstrait, le contenu ainsi que les méthodes d'échange
pour lgs données transmises entre les centres de conduite et/ou les composants @es g
de corlduite, tels que les applications des systémes de puissance.

entres

Le présent document vise a définir le sous-ensemble des classes, des atiributs de clgsse et
des rdles du CIM nécessaires a I'exécution des applications d’estimation d’état et de flux
d’énerpie. Le groupe Common Power System Modeling (CPSM) de,Data Exchange Working
Group|(DEWG) du North American Electric Reliability Council (NERC) a établi les premiéres
exigences relatives aux données, présentées a I’Annexe E. Ce$§ exigences sont basées sur
des prptiques industrielles antérieures pour I’échange des données du modéle de réseau pour
une ufilisation essentiellement dans les études de planification. Cependant, la lisfe des
donnégs exigées a été étendue pour faciliter un échange , de’modéle incluant des parameétres
commuins aux applications orientées disjoncteur (topalogie détaillée). Le présent dodument
établit| si nécessaire des conventions, présentées‘a ‘I'Article 6, auxquelles un fichjer de
donnégs XML doit satisfaire afin d’étre reconnu comine valide pour I'échange de modélg.

Le présent document s'adresse a deux destipataires distincts, les producteurs de donngées et
les destinataires de données, et peut étre interprété selon deux points de vue.

Du point de vue du logiciel d’exportation'des modéles utilisé par un producteur de donnges, le
document décrit un sous-ensemble-"minimal de classes, d’attributs et d’associatigns du
modeéle CIM. Ce sous-ensemblecdoit étre présent dans un fichier de données formatg XML
pour 'Echange des modéles. Enrevanche, la présente Norme ne régit pas la maniére dont le
réseay est modélisé. Elle ne gére que les classes, les attributs et les associations qui doivent
étre ufilisés pour décrirede'modéle source réel.

sses, attributs~et associations facultatifs et exigés doivent étre importés s’ils sont
présents dans le,fichier de modéle avant I'importation. Si un attribut facultatif n’exisfe pas
fichier-ithporté, il ne doit pas étre exporté lorsqu’exactement le méme ensempple de
donnépes esti-exporté, c'est-a-dire qu’il n’est pas obligatoire que [l'outil foyrnisse
automptiqguement cet attribut. S’'il manque un attribut ou une association obligatoire
quelcgdnque, les données échangées sont considérées comme invalides. Des prog¢essus
métier ; anges
concernés ne seront pas considérés comme conformes a la présente norme. Les processus
métier régissant différents échanges peuvent également exiger I'’échange obligatoire de
certains attributs facultatifs ou de certaines associations facultatives.

Par ailleurs, un exportateur peut, a son gré, produire un fichier de données XML contenant
des données de classes supplémentaires décrites par le Schéma RDF de CIM mais qui ne
sont pas exigées par le présent document, a condition que ces données soient conformes aux
conventions établies dans I'Article 6.

Du point de vue de l'importation des modeéles utilisée par un destinataire de données, le
document décrit un sous-ensemble du CIM qu’un logiciel d'importation doit étre capable
d’interpréter afin d’importer des modéles exportés. Comme mentionné ci-dessus, les
fournisseurs de données sont libres de dépasser les exigences minimales décrites dans le
présent document tant que leurs fichiers de données résultants sont conformes au Schéma
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RDF de CIM et aux conventions établies dans I'Article 6. Le document décrit donc des classes
et des données de classes supplémentaires que, méme si cela n'est pas exigé, les
exportateurs, selon toute probabilité, choisiront d’inclure dans leurs fichiers de données. Les
classes et les données supplémentaires sont désignées comme exigées (cardinalité 1..1) ou
facultatives (cardinalité 0..1) afin de les différencier de leurs homologues exigées. Noter
cependant que les importateurs de données peuvent potentiellement recevoir des données
contenant les instances d’'une classe ou de toutes les classes décrites par le Schéma RDF de

CIM.

2 Reéférences normatives

Les dg
des e

s’appli
s'appli

NOTE

IEC 61

cuments suivants cités dans le texte constituent, pour tout ou partie de leur_co
kigences du présent document. Pour les références datées, seule I'édition
que. Pour les références non datées, la derniere édition du document de réf
que (y compris les éventuels amendements).

Pour les définitions des termes généraux, voir I''EC 60059, Vocabulaire Electrotechaique Internatio

968-13, Intégration d'applications pour les services électriques’> Interfaces sys

pour la gestion de la distribution — Partie 13: Format d'échange diucmodele CIM RDF j

distrib

IEC 61
d'éner,

IEC 61
(EMS-

IEC 61
Part 5
(dispo

IEC 61
(EMS-

Extens

3 Te

Aucun

ition

970-301:2016, Interface de programmation d'application pour systéme de g
hie (EMS-API) — Partie 301: Base de modeéle d'information commun (CIM)

970-456, Interface de programmation d'appfication pour systéme de gestion d'é
API) — Partie 456: Profils d'état de réseaux+électriques résolus

970-501, Energy management system application program interface (EMS-/
01: Common Information Model Resource Description Framework (CIM RDF) s
nible en anglais seulement)

970-552, Interface de programmation d'application pour systéme de gestion d'é
API) — Partie 552: Format.d'échange de modele CIMXML

ible Markup Language (XML) 1.0 (Second Edition), http://www.w3.0org/TR/REC-xr

rmes et définitions

terme n'est défini dans le présent document.

ntenu,
citée
Brence

hal.

temes
our la

estion

nergie

\Pl) —
chema

nergie

L'1SO

etJ'WEC tiennent a jour des bases de données terminologiques destinées a étre ufjlisées

en normalisation, consultables aux adresses suivantes:

e |EC Electropedia: disponible a I'adresse http://www.electropedia.org/

e |ISO Online browsing platform: disponible a I'adresse http://www.iso.org/obp

4 Vue d’ensemble des exigences relatives aux données

4.1

Vue d’ensemble

L’Annexe A donne une présentation détaillée des cas d’utilisation de I'échange de modéle.

Dans t

ous les cas, le présent document vise a:
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Améliorer I'exactitude des modéles de réseaux utilisés dans des systémes critiques,
notamment la représentation des parties du réseau hors du domaine principal du systéme
concerné.

Obtenir une cohérence des modéles utilisés par les différents systémes jouant un rdle

dans le fonctionnement ou la planification de l'interconnexion.

e Reéduire le colt global de maintenance des modeles critiques utilisés pour le
fonctionnement ou la planification d’une interconnexion.

Les classes, les attributs et les associations identifiés dans le présent document et spécifiés
dans I'l[EC 61970-456 représentent le sous-ensemble minimal du modéle CIM complet
nécessaire pour échanger des données de réseau suffisantes pour prendre en charge

I'estim yenne
tensio au de
distribytion MT (moyenne tension)/BT (basse tension).

4.2

Les ekigences suivantes sont de nature générale ou impliquent plusieurs classe§. Des
exigences supplémentaires sont définies dans les Paragraphes 5.2:1 et 5.2.2 relatifs aux

classe

e Lajcardinalité définie dans le modéle CIM doit étre suivie, sauf si une cardinalité diffltérente
esf explicitement définie dans le présent document. Rar exemple, la cardinalité sur
I’agsociation entre VoltageLevel et BaseVoltage indique qu’un VoltagelLevel dojt étre

ocié a un et seulement un BaseVoltage, mais_qujun BaseVoltage peut étre assg

ocié a

zéfo ou a plusieurs VoltagelLevels.

e Dep associations de classes référencées dans.le présent document avec des classés non
réfgrencées ici ne sont pas exigées, quelle gue soit la cardinalité.

e |l m’est pas exigé que l'attribut “name” hérité par de nombreuses classes de la [classe

ab
do
L
d'l
e |l g
pa
Si
né

compris dans la limite maximale de caractéres spécifiée ci-dessous.

e Le

btraite ldentifiedObject soit uniques~Le RDF ID défini dans le format d’échan
nées est le seul identifiant unique et persistant utilisé pour cet échange de do
ttribut IdentifiedObject.name est, en revanche, toujours exigé. L’attribut suppléms
entifiedObject, aliasName,n'est pas exigé.

onvient d’utiliser l'attribut*ldentifiedObject. mRID comme RDF ID. Le RDF ID n
5 commencer par un numéro. Il convient d’ajouter un tiret bas comme premier caf
hécessaire. Le RDEND doit étre globalement unique. Un préfixe peut étre ajo
Cessaire, pour gdrantir 'unicité globale, mais le RDF ID ainsi que le préfixe doive

nombre maximal de caractéres des noms et des identifiants est indiqué ci-dessol
rdf:ID <60 caractéres maximum

IdentifiedObject.name — 32 caractéres maximum

ge de
hnées.
entaire

e peut
actére
uté, si
nt étre

IdentifiedObject.aliasname — 40 caractéres maximum

Pour conserver une hiérarchie de dénomination cohérente, chaque Substation doit étre
contenu dans une SubGeographicalRegion et chaque SubGeographicalRegion doit étre
contenue dans une et une seule GeographicalRegion.

Les équipements définis sans connectivité, car le ou les Terminals (Bornes) associés ne
sont pas connectés aux ConnectivityNodes, sont autorisés, par exemple un
ShuntCompensator dont le Terminal n’est pas associé a un ConnectivityNode.

UTF-8 est la norme pour le codage de fichier. UTF-16 n’est pas prise en charge.

Les données d’instance a échanger doivent utiliser la classe la plus détaillée possible. Il
convient de n’utiliser les classes GeneratingUnit, Switch et EnergyConsumer que si les
informations pour déterminer la classe la plus détaillée (ThermalGeneratingUnit,
HydroGeneratingUnit, Breaker, Disconnector, etc.) ne sont pas disponibles.

Tous les Equipment doivent étre contenus dans un VoltageLevel a I'exception des
PowerTransformer, GeneratingUnit, HydroPump, Conductor, Switch et
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DCConductingEquipment. 1l convient qu’'un PowerTransformer, GeneratingUnit ou
HydroPump soit contenu dans un Substation et qu’'un Conductor soit contenu dans une
Line. Un Switch peut étre contenu dans un VoltageLevel ou une Bay. Pour les réseaux
CCHT (courant continu a haute tension) le ACDCConverter est contenu dans un
DCConverterUnit et les PowerTransformer, Switches et SeriesCompensators associés
sont également contenus dans un DCConverterUnit.

Modélisation des transformateurs

Un PowerTransformer a deux enroulements posseéde deux PowerTransformerEnds. Cela
permet de spécifier les valeurs d'impédance pour le modéle en pi équivalent entierement a
I'une des extrémités ou de les répartir sur les deux extrémités. Les impédances doivent étre

2 cifig . VRN . . . : e 4
Specifges Tttt Tote ue Ia (EMSToIT primTaire conmme represernte a a rigure— 1.

r+jx

IEC

Figure 1 — Impédance d’un transformateur a deux enroulements

Un PowerTransformer a trois enroulements posséde trois PowerTransformerEnds. Le modeéle
en pi gquivalent correspond a trois extrémités.'connectées dans une configuration en [étoile,
comme représenté ci-dessous. Les valeurs” d'impédance pour un transformateur a trois
enroulements sont spécifiées sur chacun* des trois PowerTransformerEnds. Chacurle des
extrénjités posséde des impédances ra+jxn et des shunts gn+jbn en série ou n est: p pour

primaife, s pour secondaire et t pourtertiaire, comme représenté a la Figure 2.

+i .
IS 7JXS  Secondaire

Prinnaire Tert|a|re_ |::| o5 + jbs
’7—‘ apnt a1l ’7—‘ ot L 1t
1 or J°F ———g =10+

IEC

Figure 2 — Impédance d’un transformateur a trois enroulements

Des exigences supplémentaires relatives a la modélisation des transformateurs sont
énumérées ci-dessous.

Chaque PowerTransformer et ses PowerTransformerEnds et changeurs de prise associés
(RatioTapChanger, PhaseTapChangerLinear, PhaseTapChangerSymetrical et
PhaseTapChangerAsymetrical) doivent étre contenus dans un poste. En revanche, dans le
cas d’un transformateur reliant deux postes, la borne de I'un des PowerTransformerEnds
peut étre reliée a un ConnectivityNode défini dans un autre poste. Dans ce cas, le
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PowerTransformer, les PowerTransformerEnds et les changeurs de prise sont toujours
tous définis dans un poste.

e Un PowerTransformer doit étre contenu par un Substation. Un PowerTransformerEnd doit
étre contenu par un PowerTransformer. Un RatioTapChanger, un
PhaseTapChangerLinear, un PhaseTapChangerSymetrical et un
PhaseTapChangerAsymetrical doivent étre contenus par un PowerTransformerEnd.

e Chaque PowerTransformer doit posséder au moins deux et pas plus de trois
PowerTransformerEnds. Chaque PowerTransformerEnd peut posséder au maximum un
changeur de prise (RatioTapChanger, PhaseTapChangerLinear,
PhaseTapChangerSymetrical ou PhaseTapChangerAsymetrical). Si un
PowerTransformerEnd ne posséde pas de changeur de prise associé, il convient de
cofisiderer I'extrémité comme ayant une prise fixe.

Plusieprs types de transformateurs de régulation sont pris en charge par le modelg CIM.
Selon [es capacités de régulation, les effets du mouvement de la prise sont définis’ a I'dide de
la clagsse RatioTapChanger, de la classe PhaseTapChangerLinear,{~dé la [lasse
PhaselapChangerSymetricaI ou de la classe PhaseTapChangerAsymetrical. Ces classes
sont des sous-types de la classe TapChanger. L'utilisation de ces différents sous-typles est
décritg dans I'lEC 61970-301.

4.4 |Autorités de modélisation

Les c3s d'utilisation de I'’échange de modéle présentés dans I’Annexe A démontrent gue la
pluparf des situations mettent en jeu plusieurs entités qui doivent coopérer. Dars ces
situatipns, il est trés important d’établir I’entité possédant I'autorité pour la modélisation de
chaqug¢ région ou ensemble d'objets de donrées. A cette fin, les concepts de
ModelingAuthority et ModelingAuthoritySet sont, utilisés. Dans la partie normative dy CIM,
ModelingAuthority et ModelingAuthoritySet ne sont pas définis comme des classes. Lorsque
plusielirs entités de modélisation sont impliquéés, chaque objet modélisé est attribu¢ a un
ModelingAuthoritySet. Un ModelingAuthority peut étre chargé d’un ou de pldsieurs
ModelingAuthoritySets. Une description® plus détaillée des ModelingAuthoritigs et
ModelingAuthoritySets utilisés est donnée a I'Annexe B. Lors de l'utilisation du concgpt de
ModellingAuthoritySets, un seul fichier)ne doit contenir que les objets de données assdciés a
un seyl ModelingAuthoritySet.

4.5 Utilisation des classes-Measurement
4.5.1 Généralités

L'utilisption des classes Measurement du CIM (Analog, Accumulator et Discrete) est spuvent
mal cqmprise etraévolué au cours du temps. Auparavant, en plus de la représentation des
points|dans le(systéme disposant de la télémétrie, les classes étaient utilisées pour agsocier
des Limits_a-un Equipment et pour définir des points régulés. Les Measurements ng sont
désormaijs\utilisés que pour définir les points disposant d'une télémétrie et pour faciliter
I'échange-des données ICCP.

Un Measurement doit étre associé a un PowerSystemResource pour acheminer les
informations relatives a I'inclusion pour le Measurement. Il convient d’associer les mesurages
de lignes de transport a un ACLineSegment, et non a une Line. Il convient d’associer les
mesurages des transformateurs a un PowerTransformer, et non a un TransformerEnd. Il
convient d’associer les mesurages des tensions a un équipement, et non a un VoltagelLevel.
Un mesurage de TapPosition doit étre associé a un changeur de prise (RatioTapChanger,
PhaseTapChangerLinear, PhaseTapChangerSymetrical ou PhaseTapChangerAsymetrical).
Un mesurage de SwitchPosition doit étre associé a un Switch ou a un sous-type de Switch.

Le Measurement peut également étre associé a un des Terminals (Bornes) associés a un
équipement. Pour les mesurages représentant les points télémesurés réels, il est
particulierement important que l'association a un Terminal définisse le point topologique
spécifique dans le réseau qui est mesuré. Un Measurement peut étre associé a un Terminal
au maximum. Chaque mesurage de flux (puissance active, puissance réactive ou courant)
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doit étre associé a une borne. Cette association est particulierement importante pour
I'Estimation d’Etat. Le mesurage doit étre associé a la bonne borne de I'équipement
conducteur mesuré (SynchronousMachine, EnergyConsumer, ACLineSegment,
PowerTransformer, etc.). L’association du mesurage a une borne du mauvais équipement ou
a la borne de la mauvaise extrémité du bon équipement entraine des problémes pour
I'Estimation d'Etat. Seuls deux types de mesurages, TapPosition et SwitchPosition, n’exigent
pas d’association a un Terminal.

Ce profil comprend trois sous-types de Measurement: Analog, Accumulator et Discrete.
L’attribut Measurement.measurementType est utilisé pour décrire I'objet du mesurage, mais
seuls des measurementTypes particuliers sont valides pour chacun des sous-types de
Measurement. L es associations valides sont définies dans le Tableau 1.

Tableau 1 — MeasurementTypes valides

Sous-classes Measurement measurementType

ThreePhasePower

ThreePhaseActivePewer

ThreePhaseReactivePower

LineCurrent

Analog
PhaseVoltage

kineToLineVoltage

Angle

TapPosition

ApparentEnergy

ReactiveEnergy

Accumulator
ActiveEnergy

SwitchPosition

Discrete

4.5.2 | Echange de données ICCP

Dans |e contexte de_(cé profil d’échange de données, I'Echange de Données ICQP est
uniqugment destiné a.définir les mesurages d’entrée utilisables par I'Estimateur d’Etat. |l n’est
pas dgstiné a étrexutilisé pour configurer I'échange bidirectionnel de données ICCP.

Les donnéesICCP (officiellement désignées IEC 60870-6 TASE.2) sont échangées & l'aide

des classes Measurement (Analog, Discrete et Accumulator), des classes Measuremen{tValue
(AnalogValue, DiscreteValue et AccumulatorValue) et de la classe MeasurementValueSource.
La cla issant

les données ICCP. Le MeasurementValueSource doit étre associé a une instance de Name
dont I'attribut Name.name comporte le nom du centre de conduite fournisseur. L'instance de
NameType associée au Name du centre de conduite doit définir I'attribut NameType.name a
“ICCP Provider ID”.

Les classes MeasurementValue sont utilisées pour spécifier 'IlCCP ID. Le MeasurementValue
doit étre associé a une instance de Name dont I'attribut Name.name comporte I'ICCP ID.
L'instance de NameType associée au Name de [I'ICCP ID doit définir [I'attribut
NameType.name a “ICCP ID”. L'attribut MeasurementValue.name comporte le nom du point
SCADA. Chaque MeasurementValue est associé a un Measurement. Chaque
MeasurementValue fourni par le biais d’ICCP doit également étre associé a un
MeasurementValueSource.
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Afin de spécifier clairement le point du systéme mesuré, il convient d’associer le
Measurement & un Terminal. Pour un mesurage du statut d’'un organe de coupure, en
revanche, I'association au PowerSystemResource approprié représentant I'organe de coupure
s’avere suffisante.

4.6 Régulation de tension ou de puissance active

Afin d’utiliser le CIM pour définir la maniére dont un équipement régule un point du systéme,

une association est définie entre ’équipement  conducteur de régulation
(SynchronousMachine, LinearShuntCompensator, NonLinearShuntCompensator,
StaticVarCompensator, RatioTapChanger PhaseTapChangerLinear,

PhaseTapChangerSymetrical, PhaseTapChangerAsymetrical, PhaseTapChangerTabular ou
ExternalNetworklnjection) et une instance de RegulatingControl ou TapChangerControl. Le
RegulatingControl ou le TapChangerControl doit étre associé a un Terminal. La_cemmnande
d’'un ¢quipement de régulation peut faire référence a un Terminal associé\a’ un| autre
PowerSystemResource. Par exemple, a des fins de régulation de tension, la, commande d'un
SynchfonousMachine peut faire référence a un Terminal associé a un BusbarSectipn. Le
Terminal définit le point de régulation. L’association de RegulatingControl ¢u de
TapCHangerControl avec Terminal est exigée pour définir la régulation/de-la tension oy de la
puissance active. Pour un équipement qui ne régule pas, I'association @ RegulatingConitrol ou
a TapChangerControl n’est pas exigée.

4.7 Utilisation de courbes
4.7.1 Généralités

L'utilisption des attributs Curve et CurveData est différente pour les différents types de
courbgs issus de Curve. Pour définir une valeur~¥" qui ne varie pas, il convient de |définir
I'attribut curveStyle a “constantYValue”. Dans ce tas, il convient d’inclure une seule ingtance
de CufveData pour définir le seul point de laCeourbe. La valeur Y étant constante, la [valeur
CurveData.xvalue est ignorée, si elle est fourriie a tous. Il convient qu’'une courbe ne pgsséde
jamais| plusieurs instances de CurveData@ans lesquelles la valeur xvalue est répétée.

4.7.2 Limites de la puissance réactive de I'unité de production

Les Iirites de la puissance,reactive de l'unité de production doivent étre inclusey dans
I'échamge de données, mais elles peuvent étre spécifiees différemment selgn les
caractgristiques de l'unitédé production représentée. Dans la plupart des cas, il cgnvient
d’associer un SynchrangusMachine a un ReactiveCapabilityCurve par défaut a l'aide de
I’assogiation SynchronousMachine.InitialReactiveCapabilityCurve.

Si les| limites d€ la puissance réactive de l'unité de production ne varient pas apec la
puissance de.sortie réelle, les attributs de la limite de la puissance réactive de la [classe
SynchfonousMachine, minQ et maxQ, peuvent étre utilisés. Si la puissance réactive utile de
I'unité |de/production est fixe, il convient de définir les limites de la puissance réactive a la

<l ] H a tH +il £
Valeur UT Ta PUToodTTLT TTAUUTIVE ULITT TIAT.

4.8 Définition des programmes

L'utilisation des attributs RegularintervalSchedule et RegularTimePoint est différente pour les
différents types de programmes dérivés de RegularintervalSchedule. Pour spécifier I'heure
relative d'un programme, la partie date du format dateTime peut étre éliminée, pour ne
conserver que le format heure du jour “hh:mm:ss” de I'ISO 8601. Dans ce format, hh désigne
le nombre total d’heures qui se sont écoulées depuis minuit, mm désigne le nombre total de
minutes depuis le début de I'heure, et ss, le hombre total de secondes depuis le début de la
minute.

La premiére heure admise dans un programme (BasiclntervalSchedule.startTime) est
“00:00:00". La derniere heure admise dans un programme (RegularintervalSchedule.endTime)
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est “24:00:00”. Le moment spécifié par le endTime n’est pas inclus dans la période du
programme.

Un programme définissant un jour doit étre caractérisé par plusieurs RegularTimePoints
associés au méme RegularintervalSchedule. Il ne doit pas étre défini avec plusieurs
programmes.

Pour des programmes associés a Season et DayType, les associations a Season et DayType
ne sont pas exigées. Si un programme n’'a pas de Season associé, il est réputé valide pour
toutes les saisons. De méme, si un programme n’a pas d’association a un DayType, il est
réputé s'appliquer a tous les jours de la semaine.

Lorsqye les SeasonDayTypeSchedules sont définis pour une entité donnée, ptelle que
ConfofmLoadSchedules pour un ConformLoadGroup donné, seul un programme)peut étre
défini pour une combinaison donnée de Season et DayType.

5 Profils du modéle de réseau de transport statique CIM

5.1 |Généralités sur les profils du modéle de réseau de transport statique CIM

Le prégsent article énumeére les profils utilisés pour I'échangé de données ainsi que les
classep, les attributs et les associations faisant partie de chaque profil. Toutes les classes
intégreges sont celles qu’'un consommateur de données est susceptible de prendre en dompte
dans les données consommées. Dans ce chapitre, il’est fait référence a d'autres classes
lorsqug les classes a échanger héritent d'attributs’ ou d'associations. Par exemple, de
nombreuses classes héritent d’attributs de la classe IdentifiedObject. Cependant, gucune
instange de la classe IdentifiedObject n'est “présente dans les données échangées.
IdentifledObject n'a donc pas été inclus dans.'efAsemble des classes du CIM pour I'échgnge.

Le profil CoreEquipment spécifie principalement les caractéristiques physiques des
équipgments d’'un modéle de réseau-ielles que lI'impédance et la connectivité. Le profil
Operation spécifie les données relatives a la maniére dont le systéme fonctionng, par
exemple ses limites et la régulation de sa tension. Le profil ShortCircuit spécilie les
caractgristiques électriques “supplémentaires nécessaires a I'exécution des ¢tudes
ShortQircuit. Les profils et less\URI associés sont énumérés dans le Tableau 2.

Tableau 2 - Profils définis dans le présent document

Nom Version URI Date de réyision
CoreEquipment 3 http://iec.ch/TC57/61970-452/CoreEquipment/3 2015-09-30
Operation 3 http://iec.ch/TC57/61970-452/Operation/3 2015-09-30
ShortCircuit 3 http://iec.ch/TC57/61970-452/ShortCircuit/3 2015-09-30

5.2 Profil CoreEquipment

5.2.1 Classes Concrétes

5.2.1.1 ACDCConverterDCTerminal
DC

Point de connexion électrique en courant continu au niveau du convertisseur courant
alternatif/courant continu. Ce convertisseur est aussi électriquement connecté au c6té courant
alternatif. La connexion en courant alternatif est héritée des équipements conducteurs a
courant alternatif de la méme maniére que tout autre équipement a courant alternatif. La
borne a courant continu du convertisseur courant alternatif/courant continu est isolée de la
borne générique a courant continu afin de limiter la connexion avec le c6té courant alternatif
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au convertisseur courant alternatif/courant continu et afin qu’aucun autre équipement
conducteur a courant continu ne puisse étre raccordé au c6té courant alternatif.

Membres Natifs
polarity 0..1 DCPolarityKind Représente la condition
normale de polarité du réseau.
DCConductingEquipment 1.1 ACDCConverter Une borne de convertisseur a
courant continu appartient au
convertisseur a courant
continu.
MembLes Hérités
| DCNode 1.1 DCNode voir DCBaseTerminal
segquenceNumber 1.1 integer voir ACDCTermingl
BlisNameMarker 0..1 BusNameMarker voir ACDCTerminal
mRID 0..1 string voir IdentifiedObjeft
description 0..1 string voir IdentifiedObjeft
name 1.1 string voir IdentifiedObjeft
5.2.1.% ACLineSegment
Wires
Fil ou fombinaison de fils, présentanf des caractéristiques électriques cohérentes, formfant un
seul systéme électrique, utilisé(e)lpour transporter du courant alternatif entre des points du
réseay.
Pour les lignes 3ph transposées symeétriques, il suffit d'utiliser des attributs du segmgent de
ligne décrivant les impédances et les admittances pour toute la longueur du segment. Les
impédances peuvent aussi étre calculées en utilisant la longueur et les impédancégs par
longudur associées:
Le BaseVoltage/aux deux extrémités des ACLineSegments dans une Line doit avoir lajméme
BaseVloltage:nominalVoltage. Cependant, les lignes frontieres peuvent avoif des
BaseVoltage.nominalVoltages Iégérement différentes et une variation est autoriségq. Une
difféerehee-detensionplusgrandeexigeengerneral-tutiisatien-dure brancheSauivatente.
e |l est exigé que chaque ACLineSegment soit associé a un BaseVoltage. L’association a
Line n’est pas exigée.

e L’association avec EquipmentContainer permet & un ACLineSegment de n’étre contenu
que par une seule Line, mais I'association a Line n’est pas exigée.
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bch

Susceptance

Susceptance shunt directe (de

de la
valeu
sur

chargement), uniformément répartie,

section de ligne complete. Cette
r représente le chargement total
la longueur totale de la ligne.

gch

Conductance

de

Conductance shunt directe (de
chargement), uniformément répartie,

la section de ligne compléte.

Resistance

Résistance en série directe de la

section de ligne compléte.

= . o
nNealtidriive N\T

gctanceemseredirectege la
section de ligne complete.

Membfes Hérités

length 0.. Length ‘ voir Conductor |
BaseVoltage 0.. BaseVoltage ‘ voir ConductingEqujpment |
aggregate 0.. boolean voir Equipmernt
EqdipmentContainer 0.. EquipmentContainer voir Equipmernt
mRID 0.. string voir IdentifiedObject
description 0.. string voir IdentifiedObject
name 1.. string voir IdentifiedObject

5.2.1.3

Wires

Machine tournante donf l'arbre tourne de fagon asynchrone avec le champ élec
Egalement connue ‘eemme machine a induction sans aucune connexion extern

enroulements du.fotor, par exemple la machine a induction a cage d’écureuil.

Membfes Natifs

AsynchronousMachine

trique.

£ aux

nominalFrequency 0.. Frequency Données constructeur indiquant
ST la machine a une frequence
de 50 Hz ou de 60 Hz.
nominalSpeed 0.. RotationSpeed Données constructeur. Dépend
du glissement et du nombre de
paires de poles.
Membres Hérités
ratedPowerFactor 0.. float voir RotatingMachine
ratedS 0.. ApparentPower voir RotatingMachine
ratedU 0.. Voltage voir RotatingMachine
GeneratingUnit 0.. GeneratingUnit voir RotatingMachine
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RegulatingControl 0..1 RegulatingControl ‘ voir RegulatingCondEq |
BaseVoltage 0..1 BaseVoltage ‘ voir ConductingEquipment |
aggregate 0..1 boolean voir Equipment
EquipmentContainer 0..1 EquipmentContainer voir Equipment
mRID 0..1 string voir IdentifiedObject
description 0..1 string voir Identified@bject
name 1.1 string voir IdentifiedObject
5.2.1.4 BaseVoltage
Core
Définif une tension de base de réseau référencée.
Membyres Natifs
npominalVoltage 1.1 Voltage Tension de base ¢e la
ressource du réseau.
Membyes Hérités
mRID 0..1 string voir IdentifiedObject
description 0.1 string voir IdentifiedObject
name 151 string voir IdentifiedObject
5.2.1.5 Bay
Core
Ensenjble de sreSsources de réseau (au sein d'un poste donné) comprenant I'équigement
condugteur, des’relais de protection, des mesurages et la télémétrie. Une cellule repr¢sente
générdlement un groupement physique relatif a la modularisation de I'équipement.

La classe Bay est utilisee comme un conteneur de Switches. Les Switches peuvent étre
contenus soit par les Bays, soit par les VoltagelLevels. Si les Switches sont contenus par les
VoltagelLevels plutét que par les Bays dans le systéme d'envoi, alors les Bays ne sont pas
exigées.

Membres Natifs

Niveau de tension
contenant cette cellule.

VoltageLevel 1.1 VoltagelLevel
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mRID string voir IdentifiedObject
description string voir IdentifiedObject
name string voir IdentifiedObject

5.2.1.6 Breaker

Wires

Appargil de coupure capable d'établir, de transporter et de couper des courants dans des
conditjons de circuit normales, et également d'établir et de transporter des courants).p¢ndant
une dyrée spécifiée, et de couper des courants dans des conditions de circuif-anormales
précisgs, par exemple, celles de court-circuit.

Membfres Hérités

normalOpen boolean voir Switch
ratedCurrent CurrentFlow, voir Switch
retained boolean voir Switch

BaseVoltage

BaseVoltage

voir ConductingEqujpment

aggregate

boolean

=3

voir Equipmen

EqyipmentContainer

EquipmentContainer

—

voir Equipmen

mRID string voir IdentifiedObject
description string voir IdentifiedObject
name string voir IdentifiedObject

5.2.1.1% BusbarSection

Wires

Conducteur;sou groupe de conducteurs, équipé d’'une impédance négligeable, seryant a
connegter,un autre équipement conducteur au sein d’un seul poste.

Les mesurages de tension sont habituellement réalisés a partir des VoltageTransformers
connectés a des trongons de jeu de barres. Un trongon de jeu de barres peut avoir plusieurs
bornes physiques mais pour 'analyse, il est modélisé avec une seule borne logique.

Membres Hérités

BaseVoltage

BaseVoltage

voir ConductingEquipment

aggregate

boolean

voir Equipment

EquipmentContainer

EquipmentContainer

voir Equipment
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mRID string voir IdentifiedObject
description string voir IdentifiedObject
name string voir IdentifiedObject

5.2.1.8 BusNameMarker

Topology

Il est utilisé pour appliquer des noms utilisateurs normalisés aux bus de la topologie. Il sert

génér ine ou
plusielirs bornes qui sont normalement connectées au nom de bus. Les bornes aSspciées
sont mormalement connectées a l'aide d’organes de coupure non retenus~Poyr une
configliration de station de bus en anneau, toutes les bornes de jeux de barres dans I’'gdnneau
sont dénéralement associées. Pour un disjoncteur et un demi-schéma, les deux jgux de
barres| sont normalement associés. Pour un bus en anneau, tous les jeux-de barrep sont
normalement associés. Pour une configuration de jeu de barres "rectiligne”, normalement
seule la borne principale au niveau du jeu de barres est associée.
Membres Natifs
priority integer Priorité du marqueur de nom de
bus a utiliser comme ngm de
bus de la topologie. Util|ser 0
pour «sans importance». Utiliser
1 pour la priorité la plus ¢levée.
Utiliser 2 comme priofité
inférieure a 1 et ainsi de|suite.
RleportingGroup ReportingGroup Groupe de production| de
rapports auquel ce marqyeur de
nom de bus appartiept.
Membyes Hérités
mRID string voir IdentifiedObject
description string voir IdentifiedObject
name string voir IdentifiedObject

5.2.1.9 ConformLoad

LoadModel

ConformLoad représente les charges qui suivent un modéle journalier de variation de charge
dans lequel le modéle peut étre utilisé pour étalonner la charge avec une charge du systéme.

e Pour un EnergyConsumer, les injections de puissances réelles et réactives peuvent étre
définies a l'aide de différents ensembles d’attributs. Dans le cas le plus simple, les
injections peuvent étre définies directement en utilisant uniquement les attributs pfixed et

gfixed.

e Pour un ConformLoad, les injections peuvent étre définies comme un pourcentage du

ConformLoadGroup avec

les attributs pfixedPct et qfixedPct.

ConformLoadGroup associé doit posséder un ConformLoadSchedule associé.

e Voir EnergyConsumer pour des notes spécifiques relatives aux attributs hérités.

Dans ce cas, le


https://iecnorm.com/api/?name=7f45d4216c3c9c389d2fb82cc06733e5

Membres Natifs

—- 194 —

IEC 61970-452:2017 © IEC 2017

LoadGroup

ConformLoadGroup

Groupe de ce
ConformLoad.

Membres Hérités

pfixed 0..1 ActivePower voir EnergyConsumer
pfixedPct 0..1 PerCent voir EnergyConsumer
gfixed 0..1 ReactivePower voir EnergyConsumer
gfixedPct 0..1 PerCent voir EnergyConsymer
JoadResponse 0..1 LoadResponseCharacteristic voir EnergyConsymer
BaseVoltage 0..1 BaseVoltage voir GonductingEqujpment
aggregate 0..1 boolean voir Equipment
EqyipmentContainer 0..1 EquipmentContainer voir Equipment
mRID 0..1 stfing voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject

5.2.1.10 ConnectivityNode

Core

Les ngeuds de connectivité sont des points auxquels les bornes d’'un équipement conducteur
a courpnt alternatif sont connectées ensemble avec une impédance nulle.

Par convention, les ConnectivityNodes ne peuvent étre placés qu’au sein de Voltageleyels ou
de Lings.

Membrfres Natifs

Conteneur de ce nogud de
connectivité.

ConnegtivityNedeContainer 1.1 ConnectivityNodeContainer

Membres Hérités

mRID 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject
5.2.1.11 CsConverter
DC

Cbté courant continu du convertisseur de source de courant (CSC).
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maxAlpha

AngleDegrees

Angle d’amorgage maximal.
Données de configuration du
CSC utilisées dans le flux
d’énergie.

maxGamma

AngleDegrees

Angle d’extinction maximal.
Données de configuration du
CSC utilisées dans le flux
d’énergie.

maxldc

CurrentFlow

Courant continu maximal (Id)
du cété courant continu au
niveau duquel il convient de

faire fonctionner Ip
convertisseur. Dannéés de
configuration du Cenvertisseur
utilisées dans’le fllix
d’énergie.

minAlpha

AngleDegrees

Angle dfamorgage mirlimal.
Données de configuratjon du
CSC-utilisées dans I flux

d’énergie.

minGamma

AngleDegrees

Angle d’extinction mirfimal.
Données de configuratjon du
CSC utilisées dans I flux

d’énergie.

minldc

CurrentFlow

Courant continu minimgl (Id)
du cbté courant continpu au
niveau duquel il convignt de
faire fonctionner I
convertisseur. Donnégs de
configuration du CSC uilisées
dans le flux d’énerdie.

ratedldc

CurrentFlow

Courant continu assighé du
convertisseur, aussi dépnommeé
IdN. Données de configuration
du convertisseur utiliségs dans

le flux d’énergie.

Membfes Hérités

baseS

ApparentPower

voir ACDCConverter

idleLoss

ActivePower

voir ACDCConvejrter

maxUdc

Voltage

voir ACDCConverter

minUde

Voltage

voir ACDCConverter

mberOfValves

=)

e|le|je|e|e
NN NN

integer

voir ACDCConvejrter

P
..\

vo-AGBGGerverter

AVINEYY
v-ortag

resistiveLoss

Resistance

voir ACDCConverter

switchingLoss

ActivePowerPerCurrentFlow

voir ACDCConverter

valveUO0

Voltage

voir ACDCConverter

PccTerminal

Terminal

voir ACDCConverter

BaseVoltage

BaseVoltage

voir ConductingEquipment

aggregate

boolean

voir Equipment

EquipmentContainer

EquipmentContainer

voir Equipment
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mRID 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject

5.2.1.12 CurveData

Core

Points de données polyvalents pour définir une courbe. L'utilisation de cette classe générique

est dé
I'axe

Membfes Natifs

s x et de I'axe des y ainsi que leurs types de données spécifiques.

urs de

xvalue 1.1 float Valeur des données de la viariable
de I'axe des X, selon les ur]ités de
I'axe des X.
ylvalue 1.1 float Valeur des données deg la
premiere variable de I'axe des Y,
selon les unités de 'axe des Y.
y2value 0..1 float Valeur des données deg la
deuxieéme variable de I'axe{des Y
(si présente), selon les unités de
I'axe des Y.
Curve 1.1 Curve Courbe de ce point de donrjées de
courbe.
5.2.1.13 DCBreaker
DC
Disjongteur au sein d’un systéme(a courant continu.
Membyes Hérités
aggregate 0..1 boolean voir Equipment
EqdipmentContainer 0..1 EquipmentContainer voir Equipment

mRI[D 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject

5.2.1.14 DCBusbar
DC

Jeu de barres au sein d’'un systéme a courant continu.

Membres Hérités

aggregate

0..1 boolean

voir Equipment

EquipmentContainer

0..1 EquipmentContainer voir Equipment
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mRID 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject
5.2.1.15 DCChopper
DC

Equipement & faible résistance utilisé dans le circuit interne a courant continu pour équilibrer

les tensiaons 1l a généralpmpnf des barnes a pﬁlpq pnaififq et mﬁga’rifq et une terre

Membfes Hérités

aggregate 0..1 boolean voitr Equipment

EqyipmentContainer 0..1 EquipmentContainer voir Equipmernt
mRID 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject

5.2.1.16
DC

Unité

DCConverterUnit

opérante indivisible comprenant tous les équipements entre le point de co
commuyn du c6té courant alternatif et le:paoint de couplage commun du c6té courant con

iplage
tinu. Il
sieurs

s’agit | essentiellement d’'un ou de plusieurs convertisseurs, avec un ou plU
transfgrmateurs de conversion, équipements de commande du convertisseur, appargils et
auxiliafres de coupure et de protection essentiels, le cas échéant, utilisés pour la convefsion.
Membres Natifs
dperationMode | DCConverterOperatingModeKind
Substation 0..1 Substation Poste conteneur de 'unitg¢ de
conversion a courant contjnu.
Membres Hérités
mRID 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject

5.2.1.17

DC

DCDisconnector

Sectionneur au sein d’'un systeme a courant continu.
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aggregate

boolean

voir Equipment

EquipmentContainer

EquipmentContainer

voir Equipment

mRID A string voir IdentifiedObject
description A string voir IdentifiedObject
name 2 string voir IdentifiedObject
5.2.1.18 DCGround
DC
Terre au sein d’'un systéme a courant continu.
Membyres Natifs
inductance A Inductance Inductance a la t¢rre.
r A Resistance Résistance a la térre.
Membyes Hérités
aggregate A boolean voir Equipment

EqyipmentContainer

EquipmentContainer

—

voir Equipmen

mRID A string voir IdentifiedObject
description 2 string voir IdentifiedObject
name 2 string voir IdentifiedObject

5.2.1.19 DCLine
DC

Ligned et/ou cables aériens reliant deux postes CCHT ou plus.

Membfes Natifs

Region

A

SubGeographicalRegion

SubGeographicalRegion
contenant la ligne a
courant continu.

Membres Hérités

mRID 2 string voir IdentifiedObject
description A string voir IdentifiedObject
name 2 string voir IdentifiedObject
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Fil ou combinaison de fils non isolés les uns des autres, présentant des caractéristiques
électriques cohérentes, utilisé(e) pour transporter du courant continu entre des points de la
région a courant continu du réseau.

Membres Natifs

capacitance 0..1 Capacitance Capacitance du segment de
ligne a courant continu.
Significative pour |les [cables
seulement.
inductance 0..1 Inductance Inductance du 'segmént de
ligne a ecourant continu.
Négligeable par rapport au
DCSerigsDevice utiligé pour
le lissage.
length 0..1 Length Longueur du segment pour
le calcul des capacitég d’'une
section de ligne].
resistance 0..1 Resistance Résistance du segmént de
ligne a courant continu.
PerlengthParameter 0..1 PerLengthDCLineParameter Ensemble des paranpétres
par longueur pour|ce
segment de ligne.
Membyfes Hérités
aggregate 0..1 boolean voir Equipment
EqyipmentContainer 0..1 EquipmentContainer voir Equipment
mRID 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject
5.2.1.21 DCNode
DC

nt _caonting

caont

naolntc

loce _bhaornac Ay

Les nleetids—a—eoura

guels H
conducteur a courant continu sont connectées ensemble avec une impédance nulle.

Membres Natifs

oo

TOTTT

el
PO t—aaXgott

TCOo— oo T co—

A—egtigement

DCEquipmentContainer

1.

1

DCEquipmentContainer

Conteneur a courant
continu pour les nceuds a
courant continu.
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mRID string voir IdentifiedObject
description string voir IdentifiedObject
name string voir IdentifiedObject

5.2.1.22 DCSeriesDevice
DC

Apparg¢il en série au sein du systéme a courant continu,
d’indu¢tance, utilisé pour le filtrage ou le lissage. Nécessaire pour les études de transi

de colrt-circuit.

Membrfres Natifs

généralement une tE}obine
ire et

inductance Inductance [nductance de I'appargil.
ratedUdc Voltage Tension assignée de l'appareil a
courant continu. Donnéegs de

configuration du convert|sseur
utilisées dans le flux d’énergie.

resistance Resistance Résistance de I'apparg¢il a

courant continu.
Membyfes Hérités
aggregate boolean voir Equipment

EqyipmentContainer

EquipmentContainer

=3

voir Equipmen

mRID string voir IdentifiedObject
description string voir IdentifiedObject
name string voir IdentifiedObject

5.2.1.23 DCShunt
DC

Appargil<shunt au sein du systéme a courant continu, généralement utilisé pour le filtrage.
NécesEe»e—pe&Hes—ewées-de—ua-neﬂe»e—eMe—ea%eweuﬂ—' 2 ol et

Membres Natifs

capacitance

Capacitance

Capacitance du shunt a courant

continu.
ratedUdc Voltage Tension assignée de I'appareil a
courant continu. Données de
configuration du convertisseur
utilisées dans le flux d’énergie.
resistance Resistance Résistance de I'appareil a

courant continu.
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aggregate

boolean

voir Equipment

EquipmentContainer

EquipmentContainer

voir Equipment

mRID string voir IdentifiedObject
description string voir IdentifiedObject
name string voir IdentifiedObject

5.2.1.24 DCSwitch
DC

Organg de coupure au sein du systéme a courant continu.

Membfes Hérités

aggregate

boolean

voir Equipment

EqyipmentContainer

EquipmentCentaiher

=3

voir Equipmen

mRID string voir IdentifiedObject
description string voir IdentifiedObject
name string voir IdentifiedObject

5.2.1.25 DCTerminal
DC

Point de connexion électrique(aun

Membrfres Natifs

équipement conducteur générique a courant continu

DCCopductingEquipment

DCConductingEquipment

Une borne a coufant
continu appartient/a un
équipement condudteur a

courant conting.

MembresHérités
DCNode DCNode voir DCBaseTerminal
sequenceNumber integer voir ACDCTerminal
BusNameMarker BusNameMarker voir ACDCTerminal
mRID string voir IdentifiedObject
description string voir IdentifiedObject
name string voir IdentifiedObject
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Appareil de coupure manuel ou motorisé utilisé pour modifier les connexions dans un circuit
ou pour isoler un circuit ou un équipement d'une source d’énergie. Il est exigé pour
I'ouverture ou la fermeture des circuits lorsqu’un courant négligeable est interrompu ou établi.

Membres Hérités

normalOpen boolean voir Switch
ratedcurrent CurrentFlow VOIT SWITCh
retained boolean voir Switch

BaseVoltage

BaseVoltage

voir CGonductingEqu

pment

aggregate boolean voir Equipment
EqyipmentContainer EquipmentContainer, voir Equipment
mRID string voir IdentifiedObject
description string voir IdentifiedObject
Name string voir IdentifiedObject
5.2.1.27 EnergyConsumer
Wires
Utilisajeur générique d’énergie — point de consommation du modéle du réseau.

Pour Win EnergyConsumer,.les injections de puissances réelles et réactives peuvent étre

définig
peuve

Pour 3
Confo

Il conv

s a l'aide de différents’ ensembles d’attributs. Dans le cas le plus simple, les injg
nt étre définies directement en utilisant uniquement les attributs pfixed et gfixed.

pécifier les-charges conformes et non conformes, il convient d'utiliser les ¢
mLoad, NenConformLoad ou leurs sous-types.

ient\de fournir, s’ils sont disponibles, les attributs définissant I'influence de la ten

ctions

lasses

sion et

de la f[équence sur I'injection définie par un LoadResponseCharacteristic associé; ils n

e sont

donc pas exigeés.
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Membres Natifs

pfixed 0..1 ActivePower Puissance active de la charge qui
est une grandeur fixe. La
convention de signe de charge est
utilisée, c'est-a-dire que le signe
positif signifie flux provenant d'un
noeud.

pfixedPct 0..1 PerCent Puissance active fixe en tant que
pourcentage de la puissance
active fixe du groupe de charges.
La convention de signe de charge
est utilisée, c'est-a-dire que le
signe positif signifie flux
provenant d'un nceud.

gfixed 0..1 ReactivePower Puissance réactive de la dharge
qui est une grandeur fixg. La
convention de signe‘de chalrge est
utilisée, c'estazdire que lel signe
positif signifie“flux provenanpt d'un
neceud.

gfixedPct 0..1 PerCent Puissance réactive fixe ef tant
gque. pourcentage de la puigsance
reactive fixe du groupe|de
charges. La convention de|signe
de charge est utilisée, c'est{-a-dire
que le signe positif signifip flux
provenant d'un nceud]

LJoadResponse 0..1 LoadResponseCharacteristic Caractéristique de réponge en
charge de cette charge. Si glle est
manquante, cette chargg est
censée étre de puissarjce

constante.
Membyfes Hérités
BaseVoltage 0..1 BaseVoltage voir ConductingEqujpment

aggregate 0..1 boolean voir Equipment

EqyipmentContainer 0..1 EquipmentContainer voir Equipment
mRID 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject

5.2.1.28 EnergySource

Wires

Equivalent générique d’un fournisseur d’énergie a un niveau de tension de transmission ou de
distribution.

Membres Hérités

BaseVoltage 0..1 BaseVoltage voir ConductingEquipment
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aggregate 0..1 boolean voir Equipment
EquipmentContainer 0..1 EquipmentContainer voir Equipment
mRID 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject
5.2.1.29 EquivalentBranch
Equivalents
Classe représentant des branches équivalentes.
Membyres Natifs
r 1.1 Resistance Composante dirécte’ de la résistance en série
dellaybranche réduite.
r21 0..1 Resistance Résistanece‘\de la séquence 2 de la borje a la
séqueneé A de la borne. Utilisée pour le flux
d’énérgie de régime établi. Cet attribyt est
facultatif et représente un réseau non équilibré
(un déphaseur non nominal, par exempgle). Si
seul EquivalentBranch.r est donné, il ept pris
pour hypothése que EquivalentBranch.f21 est
égal a EquivalentBranch.r. Régle d’utilipation:
EquivalentBranch résulte de la réductipn de
réseau avant I’échange de donnéep.
X 1.1 Reactance Composante directe de la réactance er] série
de la branche réduite.
x21 0..1 Reactance Réactance de la séquence 2 de la borrle a la
séquence 1 de la borne. Utilisée pour le flux
d’énergie de régime établi. Cet attribyt est
facultatif et représente un réseau non équilibré
(un déphaseur non nominal, par exemple). Si
seul EquivalentBranch.x est donné, il epst pris
pour hypothése que EquivalentBranch.§21 est
égal a EquivalentBranch.x. Régle d’utilisation:
EquivalentBranch résulte de la réductipn de
réseau avant I’échange de donnéep.
Membyes Hérités
| EqlivalentNetwork ‘ 0..1 | EquivalentNetwork | voir EquivalentEquigment |
| BaseVoltage ‘ 0..1 | BaseVoltage | voir ConductingEquipment |
aggregate 0..1 boolean voir Equipment
EquipmentContainer 0..1 EquipmentContainer voir Equipment
mRID 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 2 string voir IdentifiedObject
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Cette classe représente des injections équivalentes (production ou charge). La régulation de
tension n’est admise qu’au point de connexion.

Membres Natifs

maxP 0..1 ActivePower Puissance active maximale de
I'injection.
maxe 0—4 ReactivePowet Attritt-ttiise PotH tamrodétsation de
I’alimentation pour I’échange qu flux
de charge. Non utilisé'pour la
modélisation du court-gireuit. Sj maxQ
et minQ ne sont\pas’ utilisgs,
ReactiveCapabilityCurve peuf étre
utilisé.
minP 0..1 ActivePower Puissante.active minimale|de
I'injection.
minQ 0..1 ReactivePower Utilisé pour la modélisation de
I’alimentation pour I’échange dlu flux
de charge. Non utilisé pouf la
modélisation du court-circuit. S maxQ
et minQ ne sont pas utilisgs,
ReactiveCapabilityCurve peut étre
utilisé.
reghlationCapability 1.1 boolean Spécifie si I'EquivalentInjectign est
capable de réguler la tension locale.
ReactjveCapabilityCurve 0..1 ReactiveCapabilityCurve Courbe de capacité réactive utilisée
par cette injection équivalente.
Membyes Hérités
| EqpivalentNetwork ‘ EquivalentNetwork | voir EquivalentEquigment |
| BaseVoltage ‘ BaseVoltage ‘ voir ConductingEquipment |
aggregate boolean voir Equipment
EqyipmentCantainer EquipmentContainer voir Equipment
mRID string voir IdentifiedObject
description string voir IdentifiedObject
name string voir IdentifiedObject

5.2.1.31

EquivalentNetwork

Equivalents

Classe qui représente un réseau maillé externe qui a été réduit a un modele électriquement
équivalent. Les ConnectivityNodes contenus dans le modéle équivalent sont destinés a
refléter les nceuds internes du modéle équivalent. Les Nceuds de connectivité frontiéres
situés a la connexion du modeéle équivalent a I’'extérieur NE sont PAS contenus dans le
modeéle équivalent.


https://iecnorm.com/api/?name=7f45d4216c3c9c389d2fb82cc06733e5

- 206 - IEC 61970-452:2017 © IEC 2017

Membres Hérités
mRID string voir IdentifiedObject
description string voir IdentifiedObject
name string voir IdentifiedObject
5.2.1.32 EquivalentShunt
Equivalents
Classe représentant des shunts équivalents.
Membyfes Natifs
b Susceptance Susceptance shunt dirg¢cte.
g Conductance Corlduetance shunt dirgcte.
Membyes Hérités
| EqlivalentNetwork | EquivalentNetwork ‘ voir EquivalentEquipment |

BaseVoltage

| BaseVoltage

‘ voir ConductingEqu

ipment |

aggregate boolean voir Equipment
EqyipmentContainer EquipmentContainer voir Equipment
mRID string voir IdentifiedObject
description string voir IdentifiedObject
name string voir IdentifiedObject
5.2.1.33 ExternalNetworkinjection
Wires
Cette ¢lasse’représente le réseau externe et s’utilise pour les calculs de I'lEC 60909.
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governorSCD

ActivePowerPerFrequency

fr

industrielle. |l s’agit de la variation
de l'injection de puissance divisée
par la variation de la fréquence et
mise a la valeur négative. Une
valeur positive de la polarisation a

supplémentaire lors d’'une baisse

Polarisation a fréquence

équence industrielle fournit une
injection de puissance

de fréquence.

maxP

ActivePower

Puissance active maximale de
I'injection

maxQ

ReactivePower N

I
fl

court-circuit; cet attribut'est utilisé

ReactiveCapabilityCurve pgut étre

on destiné a la modélisafion du

pour la modélisation de
alimentation pour.I’échange du
ux de chargérSi maxQ ef minQ
ne sontipas utilisés,

utilisé.

minP

ActivePower

Puissance active minimale de
I'injection.

minQ

ReactivePower N

I
fl

court-circuit; cet attribut est utilisé

ReactiveCapabilityCurve pgut étre

on destiné a la modélisation du

pour la modélisation de
alimentation pour I’échange du
ux de charge. Si maxQ ef minQ
ne sont pas utilisés,

utilisé.

Membfes Hérités

| RggulatingControl ‘

| RegulatingControl

‘ voir RegulatingCondEq |

| BaseVoltage ‘

| BaseVoltage

‘ voir ConductingEqujpment |

aggregate

boolean

voir Equipment

EqdipmentContainer

EquipmentContainer

—

voir Equipmen

mRID string voir IdentifiedObject
desSeription string voir IdentifiedObject
name string voir IdentifiedObject
5.2.1.34 FossilFuel
Production

Combustible fossile consommé par I'unité de production thermique non nucléaire. Par
exemple, le charbon, le fioul, le gaz, etc. Il s'agit des combustibles spécifiques que I'unité de

production peut consommer.
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Membres Natifs

fossilFuelType 1.1 FuelType Type de combustible fossile tel que
le charbon, le fioul ou le gaz.

ThermalGeneratingUnit 1.1 ThermalGeneratingUnit Une unité de production thermique
peut comporter un ou plusieurs
combustibles fossiles.

Membres Hérités

mRID 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedQbject
name 1.1 string voir IdentifiedObject

5.2.1.35 GeneratingUnit

Produiction

Machine synchrone unique ou ensemble de machines synchrones pour la conversion de la
puissance mécanique en puissance a courant alternatif. \Par exemple, des maghines
individuelles dans un ensemble peuvent étre définies dans un but de programmation |tandis
qu’un peul signal de commande est mesuré pour 'ensemble. Dans ce cas, un GeneratingUnit
pour dhaque membre de I'ensemble et un GeneratingUnit supplémentaire correspongant a
I’ensemble sont définis.

Pour définir un GeneratingUnit, il est exigé deZdéfinir I'injection initiale de puissance [réelle,
les limites de la puissance réelle nette et le“statut de I'unité. L’injection initiale est définie a
I'aide ge I'attribut initialP.

Les liites de la puissance réelle ,nette peuvent étre définies de trois fagons; 1) avec les
attributs maxOperatingP et minOperatingP, ou 2) avec I'attribut ratedNetMaxP ou 3) ayec les
attribufs  ratedGrossMinP et ratedGrossMaxP  utilisés conjointement ave¢ un
GrossToNetActivePowerCurve_associé.

Le stajut de commande de I'unité est défini avec I'attribut genControlSource, mais il n'dst pas
exigé.|Les attributs du facteur de participation longPF, normalPF et shortPF ne sopt pas
exiges|.

Il conyient de™r’utiliser la classe GeneratingUnit que lorsque les classes plus spécifiques,
HydroGeneratingUnit et ThermalGeneratingUnit, ne s’appliquent pas.

Les atiribuis governorsCD, maximumAllowableSpinningReserve, nominalP, startupCost et
variableCost ne sont pas exigés.
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genControlSource

GeneratorControlSource

Source des commandes pour une
unité de production.

governorSCD

PerCent

Statisme du Changeur de Vitesse
du Régulateur. Il s’agit de la
variation de la puissance utile du
générateur divisée par la variation
de la fréquence normalisée par la
puissance nominale du générateur
et la fréquence nominale et
exprimée en pourcentage et mise a
la valeur négative. Une valeur
positive du statisme du changeur de

vitesse fournit une soytie|de
générateur supplémentairg lors
d’une baisse de frequenge.

initialP

ActivePower

Puissance active(initiale par|défaut
utilisée pour stocker un résuftat de
flux d’énergie’pour la puissjance
active initiale, pour cette unitg¢ dans
cette-configuration de rés¢au.

longPF

float

Facteur de participation
éeonomique a long terme de|l’unité
de production.

maximpmAllowableSpinnin
gReserve

ActivePower

Réserve tournante maximale
autorisée. La réserve tourrlante
n'est jamais considérée comme

supérieure a cette valeur sar}s tenir
compte du point de fonctionrflement
en cours.

npaxOperatingP

ActivePower

Il s’agit de la limite maximale de
puissance active d’exploitgtion
pouvant étre entrée dans cet{e unité

par le répartiteur.

minOperatingP

ActivePower

Il s’agit de la limite minimale de
puissance active d’exploitgtion
pouvant étre entrée dans cet{e unité

par le répartiteur.

nominalP

ActivePower

Puissance nominale de I'un|té de
production. Utilisée pour dganner
une signification précise aux
attributs basés en pourcentape tels
que le statisme du changelr de
vitesse du régulateur (attrjbut
governorSCD). L’attribut do|t étre
une valeur positive inférieufe ou
égale a RotatingMachine.raftedS.

normalPF

float

Facteur de participation
économique de l'unité de
production.

ratedGrossMaxP

ActivePower

Capacité maximale assignée brute
de 'unité (book Value) (valeur
comptable).

ratedGrossMinP

ActivePower

Niveau de production minimal
assigné brut auquel I'unité peut
fonctionner en toute sécurité en

fournissant de I’énergie au réseau
de transport.

ratedNetMaxP

ActivePower

Capacité maximale assignée nette
obtenue en soustrayant I’énergie
auxiliaire utilisée pour faire
fonctionner le mécanisme de
I'installation interne de la capacité
maximale brute assignée.

shortPF

float

Facteur de participation
économique a court terme de 'unité
de production.
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startupCost 0..1 Money Colt de démarrage initial encouru
pour chaque lancement de
GeneratingUnit.

totalEfficiency 0..1 PerCent Rendement de 'unité lors de la
conversion du combustible en
énergie électrique.

variableCost 0..1 Money Composant de production du colt
variable par unité de ActivePower.

Membres Hérités

aggregate 0..1 boolean voir Equipmient

EqyipmentContainer 0..1 EquipmentContainer voir EqUipment
mRID 0..1 string voiridentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject

5.2.1.36 GeographicalRegion

Core
Régiom géographique d'un modele de réseau.

Membfes Hérités

mRID 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject

5.2.1.37 HydroGeneratingUnit

Produiction

Unité |de produefion dont la machine motrice est une turbine hydraulique (par exemple,
Francip, Pelton,/Kaplan).

Les aftributs governorSCD, maximumAllowableSpinningReserve, nominalP, startupCost et
variableCostme sont pas eXIges.

Membres Natifs

energyConversionCapability 0..1 HydroEnergyConversionKind Capacité de conversion de
I’énergie pour la production.

HydroPowerPlant 0..1 HydroPowerPlant L’unité de production
hydraulique appartient a une
centrale hydroélectrique.
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genControlSource 0.. GeneratorControlSource voir GeneratingUnit
governorSCD 0.. PerCent voir GeneratingUnit
initialP 1.. ActivePower voir GeneratingUnit
longPF 0.. float voir GeneratingUnit
maximumAllowableSpinningReserve 0.. ActivePower voir GeneratingUnit
maxOperatingP 1.. ActivePower voir GeneratingUnit
minOperatingP 1.. ActivePower voir GeneratingUnit
ROFHRaHR O ActiveRower vet-Generatinglnit
normalPF 0.. float voir GeneratingUnit
ratedGrossMaxP 0.. ActivePower voir GeneratingWnit
ratedGrossMinP 0.. ActivePower voir GeneratingUnit
ratedNetMaxP 0.. ActivePower voir GeneratingUnit
shortPF 0.. float voir GeneratingUnit
startupCost 0.. Money voir GeneratingUnit
totalEfficiency 0.. PerCent voir GeneratingUnit
variableCost 0.. Money voir GeneratingUnit
aggregate 0..1 boolean voir Equipment
EqyipmentContainer 0..1 EquipmentContainer voir Equipment
mRID 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject

5.2.1.38

Produiction

HydroPowerPlant

Centrdle hydroélectrique pouvant assurer des opérations de production ou de pompageg. Lors
de la [production)les turbines du générateur sont alimentées en eau par un réserJoir de
niveay supérieur.” Au cours du pompage, les pompes sont alimentées en eau par un réservoir

de niveau inférieur.

MembkesNatifs

hydroPlantStorageType

1.

1

HydroPlantStorageKind

Type de stockage d’eau de
la centrale hydroélectrique.

Membres Hérités

mRID 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject
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5.2.1.39 HydroPump

Production
Motopompe synchrone, généralement associée a une usine de pompage.

Membres Natifs

HydroPowerPlant 0..1 HydroPowerPlant La pompe hydraulique peut étre membre
d’une usine de pompage ou une pompe
pour la distribution de I'eau.

RaotatingMachine 1.1 RatatingMachine La machine synchrone entraine la furbine
qui transporte I'’eau d’une hauteuf, bpsse a
une hauteur plus élevée. Lelseng de
rotation de la machine pour'leyponfpage
peut étre ou non identique acelui gour la

production.
Membyfes Hérités
mRID 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject

5.2.1.40 IEC61970CIMVersion

Il s'agit du numéro de version CIM de I'lEC 61970 attribué a ce modele UML.

Il conyient d'attribuer aux deux attributs IEC61970CIMVersion les valeurs définies comme les
valeurg initiales dans 'UML du CIM-)Actuellement, la valeur initiale pour la versipn est
IEC61P70CIM16v33. La valeur initialé)actuelle pour la date est 2016-03-09.

Membrfres Natifs

date 1.1 date La forme est AAAA-MM-JJ. |Par
exemple le 5 janvier 2009 es{ noté
2009-01-05.
version 1.1 string La forme est IEC61970CIMXXYYY ou

XX est la version majeure du CIM et
YY est la version mineure. Par
exemple, IEC61970CIM13V18.

5.2.1.41 Junction

Wires

Point auquel un ou plusieurs équipements conducteurs sont connectés avec une résistance
nulle.

Membres Hérités

BaseVoltage 0..1 BaseVoltage voir ConductingEquipment
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aggregate

boolean

voir Equipment

EquipmentContainer

EquipmentContainer

voir Equipment

mRID string voir IdentifiedObject
description string voir IdentifiedObject
name string voir IdentifiedObject

5.2.1.42 Line

Wires

Contient des équipements en dehors d’un poste appartenant a une ligne- dé transport

d’énerpie.

L’utilispption de la classe Line n'est pas exigée. Si elle est utilisée, elle ne peut I'étrel qu’en

tant qe conteneur d’ACLineSegments et de SeriesCompensators.

Il n'es{ pas exigé d'associer une Line a une SubGeographicalRegion.

Membrfres Natifs

Region 0..1 SubGeographicalRegion | Région sous-géographique de I ligne.
Membyfes Hérités
mRID 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject

5.2.1.43 LinearShuntCompensator

Wires

Un compensatetr-shunt linéaire posséde des gradins de capacités ou des sections ayant des

valeurg d’admittance identiques.

Membfres’Natifs

bPerSection

1.1 Susceptance Susceptance shunt directe (de
chargement) par section.

gPerSection

1.1 Conductance Conductance shunt directe (de
chargement) par section.
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aVRDelay 0..1 Seconds voir ShuntCompensator
grounded 0..1 boolean voir ShuntCompensator
maximumSections 1.1 integer voir ShuntCompensator
nomU 1.1 Voltage voir ShuntCompensator
normalSections 1.1 integer voir ShuntCompensator
voltageSensitivity 0..1 VoltagePerReactivePower voir ShuntCompensator
| |
| RdgulatingControl | 0.7 RegulatingControl | voir RegulatingCohdEq |
| BaseVoltage ‘ 0..1 BaseVoltage ‘ voir ConductingEqujpment |
aggregate 0..1 boolean voir Equipment
EqyipmentContainer 0..1 EquipmentContainer voir Equipment
mRID 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject

5.2.1.44 LoadBreakSwitch

Wires

Apparg¢il de coupure capable d’établit, de transporter et de couper des courants damps des

conditions normales de fonctionnement.

Membfes Hérités

normalOpen 1.1 boolean voir Switch
ratedCurrent 0..1 CurrentFlow voir Switch
retained 1.1 boolean voir Switch
BaseVoltage 0..1 BaseVoltage voir ConductingEquipment
aggregate 0..1 boolean voir Equipment
EquipmentContainer 0..1 EquipmentContainer voir Equipment
mRID 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject
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5.2.1.45 LoadResponseCharacteristic

LoadModel

Modélise la réponse caractéristique de la demande de charge en raison de modifications des
conditions du systéme telles que la tension et la fréquence. Ceci n’est pas associé a la
réponse a la demande.

Si LoadResponseCharacteristic.exponentModel est “True” (Vrai), les exposants de tension
sont spécifiés et utilisés comme tels pour calculer:

Compgsante detapuissance active =Promimat“(VolttagefcimBase Vottagemommimatvotjage)
** cimjLoadResponseCharacteristic.pVoltageExponent

Compg¢sante de la puissance réactive = Qnominal *
(Voltaze/cim:BaseVoItage.nominaIVoItage)**
cim:LdadResponseCharacteristic.qVoltageExponent

Ou * s|gnifie "multiplié par" et ** "a la puissance".
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exponentModel

boolean

Indique que le modéle exponentiel de
dépendance de la tension doit étre
utilisé. S'il est faux, le modele du
coefficient doit étre utilisé. Le modeéle
exponentiel de dépendance de la
tension comprend les attributs-
pVoltageExponent et-
gVoltageExponent. Le modéle du
coefficient comprend les attributs -
pConstantimpedance,-
pConstantCurrent,- pConstantPower,-
gConstantimpedance,-

GConstantGurrent-et
gConstantPower. La sommg de
pConstantimpedance,
pConstantCurrent et pEonstantPower

doit étre égale a . La’somme de
qConstantimpedance,
qConstantCurrefnt.et gqConstanfPower
doitcétre égale a 1.

pQonstantCurrent

float

Portion@dg la charge de puisgance
active'modélisée comme intgnsité
constante.

pCopstantimpedance

float

Portion de la charge de puisgance
active modélisée comme impédance
constante.

ConstantPower

e

float

Portion de la charge de puisdance
active modélisée comme puispance
constante.

pFrequencyExponent

float

Exposant par unité de fréquénce
affectant la puissance actiye.

pVpltageExponent

float

Exposant par unité de tensjon
affectant la puissance réelje.

gQonstantCurrent

float

Portion de la charge de puisgance
réactive modélisée comme intensité
constante.

gCopstantimpedance

float

Portion de la charge de puisgance
réactive modélisée comme impgdance
constante.

ConstantPower

fe)

float

Portion de la charge de puisgance
réactive modélisée comme puigsance
constante.

gFrgquencyExponent

float

Exposant par unité de fréquence
affectant la puissance réactjve.

gVoltageExponent

float

Exposant par unité de tensjon
affectant la puissance réactjve.

Membres Hérités

mRID

string

voir IdentifiedObject

description

string

voir IdentifiedObject

name

string

voir IdentifiedObject
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5.2.1.46 Name

Core

La classe Name permet de définir le nombre de noms lisibles par I'hnomme pour un objet. Un
nom ne doit pas étre utilisé pour définir les relations entre les objets. A la place, utiliser
I'identification d'objet "mRID".

Membres Natifs

name 1.1 string Texte libre nommant I'objet.
IJentifredODbject T [dentifledODbject | Objet identiiie designe par 1¢ nom.
NameType 1.1 NameType Type du nom!

5.2.1.47 NameType

Core

Type de nom. Les valeurs possibles pour I'attribut "name" dépendent de la mise en [euvre
mais les profils normalisés peuvent spécifier les types. Unésentreprise peut disposer de
plusielirs systémes IT, chacun ayant son propre nom local pour le méme objet, par exemple
un sysftéme de planification peut avoir différents noms pour‘vn EMS. Un objet peut aussi avoir
différepts noms dans le méme systeme IT, par exemple-localName comme défini dans |e CIM
version 14. La définition du CIM14 est la suivante:

Le locpIName est un nom de l'objet lisible par_I'homme. Il s'agit d'un nom en texte lipre au
niveay d'un noeud dans une hiérarchie de dénomination similaire a la structure d'un répgrtoire
de fichiers. Une hiérarchie de dénomination liée a un réseau peut étre: Substation,
VoltageLevel, Equipment, etc. Dans cetteshiérarchie, les enfants du méme parent portgnt des
noms qui sont généralement uniques a-leur niveau.

Membrfres Natifs

name 1.1 string Nom du type de njom.

5.2.1.48 NonConformLoad
LoadModel

NonCgnfofmLoad représente des charges qui ne suivent pas un modéle journaljer de
variatipnde charge et les variations ne sont pas corrélées au modele journalier de vqriation
de charge.

Pour un EnergyConsumer, les injections de puissances réelles et réactives peuvent étre
définies a 'aide de différents ensembles d’attributs. Dans le cas le plus simple, les injections
peuvent étre définies directement en utilisant uniquement les attributs pfixed et gfixed.

Pour un NonConformLoad, les injections peuvent étre définies comme un pourcentage du
NonConformLoadGroup avec les attributs pfixedPct et gfixedPct. Dans ce cas, le
NonConformLoadGroup associé doit posséder un NonConformLoadSchedule associé.

Il convient de fournir, s’ils sont disponibles, les attributs définissant I'influence de la tension et
de la fréquence sur l'injection définie par un LoadResponseCharacteristic associé; ils ne sont
donc pas exigés.
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LoadGroup

NonConformLoadGroup

Groupe de ce ConformLoad.

Membres Hérités

pfixed 0.. ActivePower voir EnergyConsumer
pfixedPct 0.. PerCent voir EnergyConsumer
gfixed 0.. ReactivePower voir EnergyConsumer
GixedPct 0 PerCent voir EnergyConsymer
LJoadResponse 0.. LoadResponseCharacteristic voir EnergyConsymer

BaseVoltage

BaseVoltage

voir ConductingEqu

pment

aggregate

boolean

voir Equipmen

=3

EqyipmentContainer

EquipmentContainer

voir Equipmen

mRID string voir IdentifiedObject
description string voir IdentifiedObject
name string voir IdentifiedObject

5.2.1.49 NonlinearShuntCompensator
Wires
Un compensateur shunt non linéaire"posséde des gradins de capacités ou des sectiong ayant
des vdleurs d’admittance différentes.
Membyes Hérités
aVRDelay Seconds voir ShuntCompensator
grounded boolean voir ShuntCompensator
maximumSeetions integer voir ShuntCompensator
nomy Voltage voir ShuntCompensator
normalSections integer voir ShuntCompensator
voltagesensivity VoltagePerReactivePower VoI shuntcompensator

RegulatingControl

| RegulatingControl

voir RegulatingCondEq |

BaseVoltage

| BaseVoltage

‘ voir ConductingEqu

ipment |

aggregate

boolean

voir Equipment

EquipmentContainer

EquipmentContainer

voir Equipment
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mRID 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject

5.2.1.50 NonlinearShuntCompensatorPoint

Wires

Valeur d’admittance du gradin de capacité ou de la section d’'un compensateur shunt non
linéairg

Membfes Natifs

b 1.1 Susceptance Susceptance, shunt direfte (de
chargement) par section.
g 1.1 Conductance Conduetance shunt directe (de
chargement) par secgion.
gectionNumber 1.1 integer Numéro de la secti¢n.
NonlingarShuntCompensat 1.1 NonlinearShuntCompensator Compensateur shunt/non
or linéaire qui posséde ce| point.

5.2.1.81 NuclearGeneratingUnit

Produiction
Centrgle nucléaire.

Membfes Hérités

genControlSource 0..1 GeneratorControlSource voir GeneratingUnit
governorSCD 0..1 PerCent voir GeneratingUnit
initialP 1.1 ActivePower voir GeneratingUnit
longPF 0..1 float voir GeneratingUnit
maximumAllowableSpinningReserve 0..1 ActivePower voir GeneratingUnit
maxOperatingP 1.1 ActivePower voir GeneratingUnit
minOperatingP 1.1 ActivePower voir GeneratingUnit
nominalP 0..1 ActivePower voir GeneratingUnit
normalPF 0..1 float voir GeneratingUnit
ratedGrossMaxP 0..1 ActivePower voir GeneratingUnit
ratedGrossMinP 0..1 ActivePower voir GeneratingUnit
ratedNetMaxP 0..1 ActivePower voir GeneratingUnit
shortPF 0..1 float voir GeneratingUnit
startupCost 0..1 Money voir GeneratingUnit
totalEfficiency 0..1 PerCent voir GeneratingUnit
variableCost 0..1 Money voir GeneratingUnit
aggregate 0..1 boolean voir Equipment

EquipmentContainer 0..1 EquipmentContainer voir Equipment
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mRID 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject

5.2.1.52
DC

Membres Natifs

PerLengthDCLineParameter

capacitance 0..1 CapacitancePerLength Capacitance paf unité de
longueur du,segment de
ligne a courant coptinu;
significative pour les
cablessseulemept.
inductance 0..1 InductancePerLength Inductance par unijté de
longueur du segmg¢nt de
ligne a courant coptinu.
resistance 0..1 ResistancePerLength Résistance par un|té de
longueur du segment de
ligne a courant coptinu.
Membyes Hérités
mRID 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject

5.2.1.%3

Wires

PhaseTapChangerAsymmetrical

Décrit|le modéle de prise_pour un transformateur déphaseur asymétrique dans lequel le
vecteur de tension différentielle s'ajoute a la tension du c6té primaire. L'angle entre la tension
du cbtg primaire et latension différentielle est désigné “angle de connexion de I'enroulegment”.
Le déphasage dépend de I'amplitude de la tension différentielle ainsi que de l'angle de

connexion de l'enroulement.

Membfes Natifs

AnaleDearces
=) =)

s
Angln de-phase-entre lenroulement

windir g(‘nnnnr‘hnnAngln

en phase et I'’enroulement déphasé
utilisé pour créer le déphasage.
L'enroulement déphasé produit la
tension différentielle. Un réglage de
cet angle a 90 degrés n'est pas
identique a celui d’'un
transformateur symétrique.

Membres Hérités

voltageSteplncrement 1.1 PerCent voir PhaseTapChangerNonLinear
xMax 1.1 Reactance voir PhaseTapChangerNonLinear
xMin 1.1 Reactance voir PhaseTapChangerNonLinear
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TransformerEnd TransformerEnd voir PhaseTapChanger
highStep integer voir TapChanger
lowStep integer voir TapChanger

ItcFlag boolean voir TapChanger

neutralStep integer voir TapChanger

neutralU Voltage voir TapChanger

normalStep integer voir TapChanger

TapChangerControl TapChangerCaontrol voir TapChanger
mRID string voir IdentifiedObject
description string voir tdentifiedObject
name string voir IdentifiedObject

5.2.1.4 PhaseTapChangerLinear

Wires

Décrit|lun changeur de prise avec une relation linéaire entre I'échelon de prise et la diff¢grence
d'angl¢ de phase aux bornes du transformateur. Il s'agit d'un modéle mathématique qui est
une approximation d'un changeur de prise de phaseréel.

L’angl¢ de phase est calculé par stepPhaseShitfincrement multiplié par la position de prjise.
L'amplitude de la tension du c6té secondaire est identique a celle du c6té primaire.

Membfes Natifs

stepPhaseShiftincrement 1.1 AngleDegrees Déphasage par position d’éghelon.
Une valeur positive indiqug un
déphasage positif de I’enroulement
au niveau duquel la prise esfl située
a I'autre enroulement (podr un
transformateur a deux
enroulements).L’augmentation du
déphasage réel peut étre cajculée
de maniere plus exacte a pattir des
modeéles symétriques o
asymetriques ou en consultgnt des
tableaux des échelons de pfise si
ces derniers sont disponilfles.

xMax 1.1 Reactance La réactance dépend de la position
de prise selon une courbe en forme
de "u". La réactance maximale
(xMax) apparait aux positions de
prise supérieure et inférieure.

xMin 1.1 Reactance La réactance dépend de la position
de prise selon une courbe en forme
de "u". La réactance minimale
(xMin) apparait a la position de
prise moyenne.
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TransformerEnd 1.1 TransformerEnd voir PhaseTapChanger
highStep 1.1 integer voir TapChanger
lowStep 1.1 integer voir TapChanger

ltcFlag 1.1 boolean voir TapChanger

neutralStep 1.1 integer voir TapChanger

neutralU 1.1 Voltage voir TapChanger

normalStep 1.1 integer voir TapChanggr

TagChangerControl 0..1 TapChangerControl voir TapChangger
mRID 0..1 string voir, ldentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject

5.2.1.85 PhaseTapChangerSymmetrical

Wires

Décritlun modéle de prise de transformateur déphaseur symétrique dans lequel I'amplitiide de
la tension du cbdté secondaire est la méme que celle du cb6té primaire. L'amplitude| de la
tension différentielle est la base d'un triangle (équilatéral dont les cbétés correspondent aux
valeurs des tensions du cété primaire et du*cdté secondaire. La différence d'angle de|phase
correspond a l'angle opposé a la base et.peut étre exprimée comme deux fois I'arc-tangente

de la moitié de la tension différentielle totale.

Membfes Hérités

voltggeSteplncrement 1.1 PerCent voir PhaseTapChangerNorLinear
xMax 1.1 Reactance voir PhaseTapChangerNornLinear
xMin 1.1 Reactance voir PhaseTapChangerNorLinear
TransformerERd 1.1 TransformerEnd voir PhaseTapChanger
highStep 1.1 integer voir TapChanggr
lowStep 1.1 integer voir TapChanger
ItcFlag 1.1 boolean voir TapChanger
neutralStep 1.1 integer voir TapChanger
neutralU 1.1 Voltage voir TapChanger
normalStep 1.1 integer voir TapChanger
TapChangerControl 0..1 TapChangerControl voir TapChanger
mRID 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject



https://iecnorm.com/api/?name=7f45d4216c3c9c389d2fb82cc06733e5

IEC 61970-452:2017 © IEC 2017 - 223 -

5.2.1.56 PhaseTapChangerTable

Wires

Décrit une courbe tabulaire présentant la variation de la différence d'angle de phase et
d'impédance avec I'échelon de prise.

Membres Hérités

mRID 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir Identified@bject

5.2.1.37 PhaseTapChangerTablePoint

Wires
Décrit|chaque échelon de prise dans la courbe tabulaire de changeyr.de prise de phase

Membfes Natifs

angle 1.1 AngleDegrees Différence d'angle en degrés| Une
valeur positive indique un déphasage

positif de I'’enroulement au niveau

duquel la prise est située a I'putre
enroulement (pour un transformateur
a deux enroulements).

Phas¢TapChangerTable 1.1 PhaseTapChangerTable Tableau de ce point.

Membfes Hérités

b 0:.1 PerCent voir TapChangerTablgPoint
g 0..1 PerCent voir TapChangerTablgPoint
r 0..1 PerCent voir TapChangerTablgPoint
ratio 0..1 float voir TapChangerTablgPoint
step 1.1 integer voir TapChangerTablgPoint
X 0..1 PerCent voir TapChangerTablgPoint

5.2.1.98.</PhaseTapChangerTabular

Wires

Membres Natifs

PhaseTapChangerTable 1.1 PhaseTapChangerTable Tableau de changeur de prise
de phase pour ce changeur de
prise de phase.

Membres Hérités

TransformerEnd 1.1 TransformerEnd voir PhaseTapChanger
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highStep 1.1 integer voir TapChanger
lowStep 1.1 integer voir TapChanger

ltcFlag 1.1 boolean voir TapChanger

neutralStep 1.1 integer voir TapChanger

neutralU 1.1 Voltage voir TapChanger

normalStep 1.1 integer voir TapChanger

TapChangerControl 0..1 TapChangerControl voir TapChanger
mRID 0 1 string vair ldentifiedOhject
description 0..1 string voir ldentifiedObject
name 1.1 string voir ldentjfiedObject

5.2.1.5

Wires

Appars
magn§
transfq

active).

Un tra
ne nédg

Un tra
utilisé

puissance dispose généralement de deux bornes mais il peut en avoir une (mise a la

trois o

Il con

Un Po
e Un
de
e Un
tro
Memb

9 PowerTransformer

il électrique constitué de deux enroulements couplés<ou~plus, avec ou sans
tique, destiné a introduire un couplage mutuel entre ’les circuits électrique
rmateurs peuvent étre utilisés pour contréler la tension et le déphasage (flux d’§

nsformateur de puissance peut étre compose.de cuves de transformateur séparé
essitent pas d'étre identiques.

hsformateur de puissance peut étre .modélisé avec ou sans cuve et est destiné
dans des représentations syméiriques et asymeétriques. Un transformate

L plus.

noyau
5. Les
nergie

es qui

a étre
ur de
terre),

vient de ne pas utiliser~l’association héritée ConductingEquipment.BaseVoltage. Il
convient d’utiliser en lieu et place I'association de TransformerEnd a BaseVoltage.

verTransformer-peut comporter soit deux enroulements, soit trois enroulements:
transformateur a deux enroulements dispose de deux PowerTransformerEnds| et de
Ix Termindls (bornes) associés.
trapnsformateur a trois enroulements dispose de trois PowerTransformerEnds| et de
s Zerminals (bornes) associés.
res Hérités

aggregate 0..1 boolean

voir Equipment

EquipmentContainer

EquipmentContainer

voir Equipment

mRID string voir IdentifiedObject
description string voir IdentifiedObject
name string voir IdentifiedObject
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5.2.1.60 PowerTransformerEnd

Wires
Un PowerTransformerEnd est associé a chaque Terminal d'un PowerTransformer.

Les valeurs d'impédance r, r0, x et x0 d'un PowerTransformerEnd représentent un modele en
étoile équivalent comme suit:

1) pour un PowerTransformer a deux Terminals, le PowerTransformerEnd a haute tension
(TransformerEnd.endNumber=1) présente des valeurs de r, r0, x et x0 non nulles alors
que_le PowerTransformerEnd a basse tension (TransformerEnd.endNumber=0) présente
deg valeurs der, r0, x et x0 nulles.

2) popr un PowerTransformer a trois Terminals, les trois PowerTransformerEnds
regprésentent un modeéle en étoile équivalent, chaque branche de I'étoile étantireprésentée
paf les valeurs r, r0, x et x0.

3) pobr un PowerTransformer a trois Terminals, chaque PowerTransformerEng doit
présenter des valeurs de g, g0, b et b0 correspondant aux pertes & vide réparties sur les
trojs PowerTransformerEnds. Les impédances shunt totales des pertes a vide peuvent
aupsi étre placées a 'une des PowerTransformerEnds, de préfétence a I'extrémité p°1, la
présence des valeurs shunt a I’extrémité 1 étant la méthode,préférentielle.

4) popr un PowerTransformer avec plus de trois Terminals; les valeurs d'impédarjce du
PowerTransformerEnd ne peuvent pas étre ,ufilisées. A la place, (itiliser
TransformerMeshimpedance ou diviser le transformateur en plysieurs
PowerTransformers.

Chaque PowerTransformerEnd doit étre contenu)par un PowerTransformer. Etant [donné
qu’un |PowerTransformerEnd (ou tout autre objet) ne peut pas étre contenu par plus d'un
parent, un PowerTransformerEnd ne peut’pas étre associé a un EquipmentContainer
(Subsftation, VoltagelLevel, etc.).



https://iecnorm.com/api/?name=7f45d4216c3c9c389d2fb82cc06733e5

Membres Natifs

- 226 - IEC 61970-452:2017 © IEC 2017

Susceptance

Susceptance de la branche
d’aimantation (B mag). La valeur
peut étre positive ou négative.

connectionKind

WindingConnection

Type de connexion

g

Conductance

Conductance de la branche

d’aimantation.

Resistance

Résistance (modele en étoile)
de I'extrémité du transformateur.
L’attribut doit étre supérieur ou
égal a zéro pour des

i.ldllbi-Ulllldi.vulb LAY
équivalents:

ratedS

ApparentPower

Puissance assignée)app
normale. L attribut.doit éf
valeur ppsitive. Pour
transformateur a de
enroulements, les valeu
c6tés haute tension et |
tension*doivent étre iden

hrente
re une
un

X

s des
asse

iques.

ratedU

Voltage

Tension assignée: entre
pour les enroulements tri
et entre phases ou phase
pour les enroulemen
monophasés. Un cété H
tension, donné par
TransformerEnd.endNu
doit présenter une vale
ratedU supérieure ou ég4
valeur de ratedU des d

basse tension.

bhases
bhasés
tneutre
ts
aute

mber,
ir de
le ala
btés

Reactance

Réactance en série dir
(modele en étoile) de I'ex
du transformateur.

ecte
rémité

PowerTransformer

PowerTransformer

Transformateur de puissg
cette extrémité du
transformateur de puiss

nce de

pnce.

Membfes Hérités

endNumber

integer

voir Transformer

End

BaseVoltage

BaseVoltage

voir Transformer

End

Terminal

Terminal

voir Transformer

End

mRID

string

voir IdentifiedOb

ect

description

string

voir IdentifiedObject

name

string

voir IdentifiedObject

5.2.1.61

Wires

RatioTapChanger

Changeur de prise qui modifie le rapport de tensions ayant une incidence sur I'amplitude de

tension mais pas sur I’'angle de phase aux bornes du transformateur.

L’attribut TapChanger.ltcflag spécifie si un TapChanger posséde ou non des capacités de
changement de prise de charge. Si ltcFlag est “true” (vrai), I'attribut stepVoltagelncrement est

exigeé.
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Membres Natifs

stepVoltagelncrement 1.1 PerCent Incrément d’échelon de prise,

exprimé en pourcentage de la

tension nominale, par position
d'échelon.

tculControlMode 1.1 TransformerControlMode Spécifie le mode de commande de
régulation (tension ou puissance
réactive) du RatioTapChanger.

RatioTapChangerTable 0..1 RatioTapChangerTable Tableau de rapport de prise pour ce
changeur de prise de rapport.

TransformerEnd 1.1 TransformerEnd Extrémité du transformateur a
iaquc“c appalliclll 1954 L,ilallg ur de
prise de rapport’

Membfes Hérités

highStep 1.1 integer voir TapChanggr
lowStep 1.1 integer voir TapChanggr
ltcFlag 1.1 boolean voir TapChanggr
neutralStep 1.1 integer voir TapChanggr
neutralU 1.1 Voltage voir TapChanggr
normalStep 1.1 integer voir TapChanggr
TapChangerControl 0..1 TapChangerControl voir TapChanggr
mRID 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject

5.2.1.62 RatioTapChangerTable

Wires

Décritlune courbe présentant la variation de I'amplitude de tension et de l'impédancg avec
I'échellon de prise:

Membfes Hérités

mRID 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject

5.2.1.63 RatioTapChangerTablePoint

Wires
Décrit chaque échelon de prise dans la courbe tabulaire de changeur de prise de rapport.

Membres Natifs

RatioTapChangerTable 1.1 RatioTapChangerTable Tableau de ce point.
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b 0..1 PerCent voir TapChangerTablePoint
g 0..1 PerCent voir TapChangerTablePoint
r 0..1 PerCent voir TapChangerTablePoint
ratio 0..1 float voir TapChangerTablePoint
step 1.1 integer voir TapChangerTablePoint
X 0..1 PerCent voir TapChangerTablePoint

5.2.1.64 ReactiveCapabilityCurve

Wires

Envelgppe de puissance réactive assignée en fonction de la puissance active’ de la mpachine
synchijone, en mode générateur et moteur. Pour chaque valeur de puissance active, il|existe
une vdleur limite de la puissance réactive supérieure et inférieure. Il existe généralement une
courbg distincte pour chaque état du fluide de refroidissement, "tel' que la pression de
I’'hnydrdgéne. Les valeurs de I'axe des Y1 représentent le minimum-réactif et les valeurs de
I'axe des Y2 représentent le maximum réactif.

ReactiveCapabilityCurves ne sont pas exigés si les limites de la puissance réact|ve du

SynchfonousMachine ne varient pas avec la puissance_utile réelle.

Par cgnvention, les valeurs de 'axe des Y1 représéntent le minimum réactif et les valeurs de
I'axe des Y2 représentent le maximum réactif.

Etant Honné que la valeur de x est toujours ‘spécifié¢e en MW et que les valeurs de |y sont

toujoufs spécifieces en MVAr,
nécessitent pas d'étre fournis.

Membfes Hérités

les attributs xMultiplier,

y1Multiplier et y2Multiplier ne

curveStyle 1.1 CurveStyle voir Curve
xUnit 1.1 UnitSymbol voir Curve
y1Unit 1.1 UnitSymbol voir Curve
y2Unit 0..1 UnitSymbol voir Curve
mRID 0..1 string voir IdentifiedObject

descCription 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject

5.2.1.65 ReportingGroup

Core

Un groupe de production de rapports est utilisé pour divers groupements ad-hoc utilisés pour

I’établissement de rapports.
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Membres Hérités

mRID 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject

5.2.1.66 SeriesCompensator

Wires

Un SériesCompensator (Compensateur en Série) est un

d’indu¢tance en série ou une ligne de transmission a courant alternatif sans suscepta

charggment. Il s’agit d’'un appareil a deux bornes.

Membrfres Natifs

condensateur ou une

bobine
nce de

Resistance

Résistance diregte.

Reactance

Réactance diredte.

Membfes Hérités

BaseVoltage

BaseVoltage

voir ConductingEqujipment

aggregate

boolean

voir Equipment

EqyipmentContainer

EquipmentContainer

—

voir Equipmen

mRID string voir IdentifiedObject
description string voir IdentifiedObject
name string voir IdentifiedObject
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5.2.1.67 SolarGeneratingUnit

Production
Centrale thermique solaire.

Membres Hérités

genControlSource 0..1 GeneratorControlSource voir GeneratingUnit
governorSCD 0..1 PerCent voir GeneratingUnit
initialP 1.1 ActivePower voir GeneratingUnit
longPF 0..1 float voir GeneratingUWnit
maximumAllowableSpinningReserve 0..1 ActivePower voir GeneratingWnit
maxOperatingP 1.1 ActivePower voir,GeneratingWnit
minOperatingP 1.1 ActivePower voir.GeneratingUnit
nominalP 0..1 ActivePower voir GeneratingUnit
normalPF 0..1 float voir GeneratingUnit
ratedGrossMaxP 0..1 ActivePower voir GeneratingUnit
ratedGrossMinP 0..1 ActivePower voir GeneratingUnit
ratedNetMaxP 0..1 ActiveRower voir GeneratingUnit
shortPF 0..1 float voir GeneratingUnit
startupCost 0..1 Money voir GeneratingUnit
totalEfficiency 0..1 PerCent voir GeneratingUnit
variableCost 0..1 Money voir GeneratingUnit
aggregate 0..1 boolean voir Equipment
EqyipmentContainer 0.4 EquipmentContainer voir Equipment
mRID 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject
5.2.1.8 StaticVarCompensator
Wires

Installation fournissant une puissance réactive shunt variable et modulable. Le SVC (Static
Var Compensator — compensateur statique d’énergie réactive) se compose généralement d’'un
transformateur abaisseur, d’'un filtre, d’'une bobine d’inductance commandée par thyristor, et
de bras de condensateur commandés par thyristor.

Le SVC peut fonctionner en mode MVar de sortie fixe ou en mode de réglage de tension. En
mode de réglage de tension, la sortie du SVC est proportionnelle a I'écart de tension au bus
régulé a partir du point de consigne de la tension. La pente des caractéristiques du SVC
définit la proportion. Si la tension aux bornes du bus commandé est égale au point de
consigne de la tension, le MVar de sortie du SVC est nul.

La valeur de I'attribut inductiveRating doit toujours étre négative.

La valeur de I'attribut capactiveRating doit toujours étre positive.
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Membres Natifs
capacitiveRating 1.1 Reactance Réactance capacitive disponible
maximale.
inductiveRating 1.1 Reactance Réactance inductive disponible
maximale.
slope 1.1 VoltagePerReactivePower La pente des caractéristiques d’un

SVC définit la maniére dont la
puissance réactive utile varie
proportionnellement a la différence
entre la tension du bus régulé et le
point de consigne de la tension.
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QL PR W R At : . —
o VUUUNMIruivioue WVIOUueC Uc LuImmariue uu o C

vpltageSetPoint 1.1

Voltage La puissance réactive utile'du SVC
est proportionnelle a la)diffdrence
entre la tension aux bernes du bus
régulé et le point de-consigng de la
tension. Lorsque.la tension dlu bus

régulé est.€gale au point|de
consigne.de\la tension, la puissance
réactive utile est nulle

Membfes Hérités

| RggulatingControl ‘

| RegulatingControl ‘ voir RegulatingCondEq |

| BaseVoltage ‘

| BaseVoltage ‘ voir ConductingEqujipment |

aggregate

boolean

voir Equipment

EqyipmentContainer

EquipmentContainer

=3

voir Equipmen

mRID 0. string voir IdentifiedObject
description 0.. string voir IdentifiedObject
name 1.. string voir IdentifiedObject

LoadModel

Approyisionnement de la centrale avec une charge dérivée de la sortie de la centrale.

5.2.1.|19 StationSupply

Voir EnergyConsumer pour des notes spécifiques relatives aux attributs hérités.

Membres Hérités

pfixed 0.. ActivePower voir EnergyConsumer
pfixedPct 0.. PerCent voir EnergyConsumer
gfixed 0.. ReactivePower voir EnergyConsumer
gfixedPct 0.. PerCent voir EnergyConsumer
LoadResponse 0.. LoadResponseCharacteristic voir EnergyConsumer
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BaseVoltage 0..1 BaseVoltage voir ConductingEquipment
aggregate 0..1 boolean voir Equipment
EquipmentContainer 0..1 EquipmentContainer voir Equipment
mRID 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject

5.2.1.70

Core

SubGeographicalRegion

Sous-g¢nsemble d'une région géographique d'un modeéle de réseau.

Membrfres Natifs

Region

GeographicalRegion

Région géographigue dans
laquelle se trouve|cette
région sous-géographique.

Membfes Hérités

mRID 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject
5.2.1.11 Substation
Core

Ensenible d'équipements destinés a des fins autres que la production ou I'utilisation,
transpprtant de I'énergie électrique dans le but de la commuter (ou rediriger) ou de mlodifier

ses caractéristiques.

Membfes Natifs

Regton

ouUDGeograpnicalregion

SubGeographicarRegion (regioh sous-
géographique) contenant le poste.

Membres Hérités

mRID 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject
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5.2.1.72 Switch

Wires

Appareil générique visant a établir ou a interrompre le courant, ou les deux, dans un ou
plusieurs circuits électriques. Tous les organes de coupure sont des appareils a deux bornes,
y compris les organes de coupure de mise a la terre.

Membres Natifs

L’attribut est utilisé lorsqu’aucun Measurement
pour la valeur du statut n'est présent. Sile
Switch posséde un mesurage de statut] il est
prévu que le Discrete.normalMalu
corresponde au Switch.normalOpep.

normalOpen 1.1 boolean

Y

ratedCurrent 0..1 CurrentFlow Courant (permanent) admissible maximal en
amperes régi par le matériauyet la consfruction

de l'appareil.

La branche est retenue dans un modéfe en
topologie nodaley Le flux traversant fles
organes de coupure retenus est normalement

calculé‘dans le flux d’énergie.

retained 1.1 boolean

Membfes Hérités

BaseVoltage

BaseVoltage

voir ConductingEqu

ipment

aggregate

boolean

voir Equipmen

=3

EqyipmentContainer

EquipmentContainer

voir Equipmen

mRID string voir IdentifiedObject
description string voir IdentifiedObject
name string voir IdentifiedObject

5.2.1.73 SynchronousMachine

Wires

Apparg¢il étectromécanique fonctionnant avec l'arbre tournant de fagon synchrone a
réseay. <It,S’agit d’une machine unique fonctionnant comme un générateur, comme un
condel

Si un SynchronousMachine n’est pas associé a un ReactiveCapabilityCurve, alors les
attributs minQ et maxQ sont utilisés.

Si un ReactiveCapabilityCurve est fourni, alors les attributs minQ et maxQ ne sont pas
exigeés.

Si un condenseur synchrone est modélisé afin qu’il n’existe aucune capacité pour la
puissance réelle utile, il n’est pas exigé d’associer le SynchronousMachine a un
GeneratingUnit. Dans ce cas, les attributs type et operatingMode doivent étre définis sur
condenser (condenseur).
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maxQ ReactivePower Limite de puissance réactive
maximale. |l s’agit de la
limite maximale (données
constructeur) de I'unité.

minQ ReactivePower Limite de puissance réactive

minimale de 'unité.

operatingMode

SynchronousMachineOperatingMode

Mode de fonctionnement

actuel.

gPercent

PerCent

Portion de la comm

réactive coordonnée

ande

— P
pProveriart uc Ll 1

L’attribut est utilisé,comme

un facteur de partici

qui n’atteint pag

nécessairenient 100

les appateils intervgnant
dans ta commande.

pchine.

ation

o pour

-

dferencePriority

integer

Rriorité d'unité pqur
[‘utilisation comme séfection
de bus de référence ¢'angle

de phase de tension
d’énergie. 0 = sa
importance (par défa

priorité la plus élevéd. 2 est
inférieur a 1 et aingi de

suite.

e flux
hs
t) 1 =

type

SynchronousiMachineKind

Modes dans lesqueld cette

machine synchrone
fonctionner.

peut

InitialR

eactiveCapabilityCu

ReactiveCapabilityCurve

La courbe de capa

cité

rve réactive par défaut pour
utilisation par une machine
synchrone.
Membyfes Hérités

rajedPowerFactor 0.. float voir RotatingMachine

ratedS 0.. ApparentPower voir RotatingMachine

ratedU 0.. Voltage voir RotatingMachine

GeneratingUnit 0.. GeneratingUnit voir RotatingMachine
RdgulatingControl 0.. | RegulatingControl ‘ voir RegulatingCohdEq |
BaseVoltage 0.. | BaseVoltage ‘ voir ConductingEquipment |

aggregate

boolean

voir Equipment

EquipmentContainer

EquipmentContainer

voir Equipment

mRID 0.. string voir IdentifiedObject
description 0.. string voir IdentifiedObject
name 1.. string voir IdentifiedObject
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5.2.1.74 Terminal

Core

Point de connexion électrique en courant alternatif a une partie d'un équipement conducteur.
Les Terminals (bornes) sont connectés sur des points de connexion physique appelés
Connectivity nodes (nceuds de connectivité).

L’attribut Terminal.phases n’est pas spécifié. La borne est considérée comme étant triphasée
(ABC ou ABCN) a I'exception des bornes des classes de mise a la terre (spécialisations de
EarthFaultCompensator, GroundDisconnector, GroundSwitch et Ground) qui sont censées
étre N

Membfes Natifs

phases 0..1 PhaseCode Représente la condition nornpale de
mise en phasé«du réseau.Eh cas
d’absence, deT’attribut, trois phases
(ABC/ou ABCN) doivent étre
retenues par hypothesq.

CongluctingEquipment 1.1 ConductingEquipment | Equipement conducteur de la|borne.
les équipements conductgurs
disposent de bornes qui pepvent
étre connectées a d'autres Qornes
d'équipements conducteurs Yia des
nceuds de connectivité ou|des

nceuds topologiques.

CagnnectivityNode 1.1 ConnectivityNode Noeud de connectivité auqugl cette
borne se connecte avec yne
impédance nulle.

Membfes Hérités

seglquenceNumber 1.4 integer voir ACDCTerminal
BusNameMarker 0..1 BusNameMarker voir ACDCTerminal
mRID 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject

5.2.1.75 , \ThermalGeneratingUnit

Production

Unité de production dont la machine motrice peut étre une turbine a vapeur, une turbine a
combustion ou un moteur diesel.
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Membres Hérités
genControlSource GeneratorControlSource voir GeneratingUnit
governorSCD PerCent voir GeneratingUnit
initialP ActivePower voir GeneratingUnit
longPF float voir GeneratingUnit
maximumAllowableSpinningReserve ActivePower voir GeneratingUnit
maxOperatingP ActivePower voir GeneratingUnit
minOperatingP ActivePower voir GeneratingUnit
RomHaHR ActiveRewer ve-Generatinglnit
normalPF 0.. float voir GeneratingUnit
ratedGrossMaxP 0.. ActivePower voir GeneratingWnit
ratedGrossMinP 0.. ActivePower voir,GeneratingUnit
ratedNetMaxP 0.. ActivePower voir GeneratingUnit
shortPF 0.. float voir GeneratingUnit
startupCost 0.. Money voir GeneratingUnit
totalEfficiency 0.. PerCent voir GeneratingUnit
variableCost 0.. Money voir GeneratingUnit
aggregate boolean voir Equipmert
EqyipmentContainer 0..1 EquipmentContainer voir Equipment
mRID 0..1 string voir ldentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject
5.2.1.16 VoltageLevel
Core
Ensemble d'équipements a un méme niveau de tension du systéme, constitugnt un
appargillage de{connexion. L'équipement comprend généralement des disjoncteurs, jeux de
barres| appargils de mesure, de commande, de régulation et de protection, de méme que des
regroupements de ces types de constituants.
Les attributs-high\lelagelimit-etlowMoliagelimitne-sont-pas-exiges
Membres Natifs
highVoltageLimit 0..1 Voltage Limite de tension supérieure du
jeu de barres.
lowVoltageLimit 0..1 Voltage Limite de tension inférieure du jeu
de barres.
BaseVoltage 1.1 BaseVoltage Tension de base utilisée pour tous
les équipements au sein du
niveau de tension.
Substation 1.1 Substation Poste du niveau de tension.
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Membres Hérités

mRID 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject

5.2.1.77 VsCapabilityCurve
DC

Courbg¢ de capacité P-Q pour un convertisseur de source de tension, avec P sur I'axeldes x et
Qmin ¢t Qmax sur I'axe des y1 et 'axe des y2, respectivement.

Membfes Hérités

curveStyle 1.1 CurveStyle voir Curve
xUnit 1.1 UnitSymbol voir Curve
y1Unit 1.1 UnitSymbol voir Curve
y2Unit 0..1 UnitSymbpol voir Curve
mRID 0..1 string voir IdentifiedObject

description 0..1 string voir IdentifiedObject
name 1.1 string voir ldentifiedObject

5.2.1.18 VsConverter
DC

Coté pourant continu du convertisseur de source de tension (VSC - voltage $ource
converter).

Membrfres Natifs

ma)xModulationlndeXx 0..1 float Quotient maximal entre la tension altefrnative
(Uc) du convertisseur et la tension continue
(Ud). Facteur généralement inférieuf a 1.
Données de configuration du VSC utilisées
dans le flux d’énergie.

mpaxValveCurrent 0..1 CurrentFlow Courant maximal qui passe par une valve.
Cettetmitedecourantesttabase—e calcul
du diagramme.de capacité. Données de
configuration du VSC.

CapabilityCurve 0..1 VsCapabilityCurve Courbe de capacité de ce convertisseur.
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baseS 0.. ApparentPower voir ACDCConverter
idleLoss 0.. ActivePower voir ACDCConverter
maxUdc 0.. Voltage voir ACDCConverter
minUdc 0.. Voltage voir ACDCConverter
numberOfValves 0.. integer voir ACDCConverter
ratedUdc 0.. Voltage voir ACDCConverter
resistiveLoss 0.. Resistance voir ACDCConverter
witehirgkess O eRewerRerCurrentlow veir-ACBGCGCervarter
valveUO 0.. Voltage voir ACDCCenvefrter
PccTerminal 0.. Terminal voir ACDCConverter
BaseVoltage 0..1 BaseVoltage vairnConductingEqujpment
aggregate 0..1 boolean voir Equipment
EqdipmentContainer 0..1 EquipmentContainer voir Equipmernt
mRID 0..1 string voir ldentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir ldentifiedObject

5.2.1.79 WindGeneratingUnit

Produiction

Unité |[de production entrainéepar le vent. Peut étre utilisée pour
turbing ou un ensemble de turbines.

Membfes Natifs

représenter une| seule

wihdGenUnitType

1.

1

WindGenUnitKind

Type de générateur|éolien.
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Membres Hérités
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genControlSource 0.. GeneratorControlSource voir GeneratingUnit
governorSCD 0.. PerCent voir GeneratingUnit
initialP 1.. ActivePower voir GeneratingUnit
longPF 0.. float voir GeneratingUnit
maximumAllowableSpinningReserve 0.. ActivePower voir GeneratingUnit
maxOperatingP 1.. ActivePower voir GeneratingUnit
minOperatingP 1.. ActivePower voir GeneratingUnit
ROFHRaHR O ActiveRower vei-Generatirgynit
normalPF 0.. float voir GeneratingUnit
ratedGrossMaxP 0.. ActivePower voir GeneratingWnit
ratedGrossMinP 0.. ActivePower voir/GeneratingUnit
ratedNetMaxP 0.. ActivePower voir GeneratingUnit
shortPF 0.. float voir GeneratingUnit
startupCost 0.. Money voir GeneratingUnit
totalEfficiency 0.. PerCent voir GeneratingUnit
variableCost 0.. Money voir GeneratingUnit
aggregate A boolean voir Equipment

Eqy

ipmentContainer

EquipmentContainer

voir Equipment

mRID A string voir IdentifiedObject
description 2 string voir IdentifiedObject
name 1 string voir IdentifiedObject

5.2.2
5.2.2.1
DC

Classes Abstraites

ACDCConverter

Unité friphaséé a‘valves, avec équipements de commande, appareils essentiels de protection
oupure; condensateurs de stockage a courant continu, bobines d’inductance de|phase

et de
et équ

pements auxiliaires, le cas échéant, utilisée pour la conversion.
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Membres Natifs

baseS 0..1 ApparentPower Puissance apparente de base
du péle du convertisseur.

idleLoss 0..1 ActivePower Perte de puissance active au
niveau du péle sans aucune
énergie transférée. Données de
configuration du convertisseur
utilisées dans le flux d’énergie.

maxUdc 0..1 Voltage Tension maximale du coté
courant continu a laquelle il
convient de faire fonctionner le
convertisseur. Données de
configuration du convert|sseur
utilisées dans le flux.d'énergie.

minUdc 0..1 Voltage Tension contipue.minimale
admissible du,convertisieur.
Données dé-configuration du
convertisseur’utilisées dpans le
flax d’énergie.

=)

mberOfValves 0..1 integer Nombre de valves dans le
convertisseur. Utilisé daps les
calculs de la perte

ratedUdc 0..1 Voltage Tension continue assignée du
convertisseur, aussi dégignée
UdN. Données de configliration
du convertisseur utilisée$ dans

le flux d’énergie.

FesistiveLoss 0..1 Resistance Données de configuration du
convertisseur utilisées dpns le
flux d’énergie. Voir polellossP.

witchingLoss 0..1 ActivePowerPerCurrentFlow | Pertes de commutation rglatives
a la puissance apparente de
base 'baseS'.Voir poleLpssP.

valveUO 0..1 Voltage Tension de seuil de la jalve,

aussi désignée Uvalve. Chute
de tension directe au moment ou

la valve conduit le coutant.

Utilisée dans les calculs|de la
perte, c’est-a-dire le swit¢hLoss

dépend de numberOfVa|ves *
valveUO.

PccTerminal 0..1 Terminal Borne du point de couglage
commun pour le c6té cqurant
continu du convertissepr. Il
s’agit généralement de I borne
présente sur le transformateur
de puissance (ou 'orgape de
coupure) la plus prochg du
réseau a courant alternatif. Le
mesurage du flux d’énerdie doit
consister en la somme de tous
les flux qui entrent dans le

transformateur.
Membres Hérités
BaseVoltage 0..1 BaseVoltage voir ConductingEquipment
aggregate 0..1 boolean voir Equipment

EquipmentContainer 0..1 EquipmentContainer voir Equipment
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mRID 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject

5.2.2.2

Core

ACDCTerminal

Point de connexion électrique (en courant alternatif ou en courant continu) a une partie d'un

équipement conducteur | es Terminals (bornes) sont connectés sur des points de connexion
physigue appelés Connectivity nodes (nceuds de connectivité).
Membyres Natifs
segquenceNumber 1.1 integer Orientation,des connexiops des
bornes‘pour un équipement
conducteur a plusieurs bprnes.
LapnUmérotation de la séquence
c¢ommence a 1 et il convignt que
les bornes supplémentaires
suivent dans I'ordre croigsant.
La premiére borne est le|“point
de départ” d’'une branche|a deux
bornes.
BpsNameMarker 0..1 BusNameMarker Marqueur du nom de bus|utilisé
pour nommer le bus (npeud
topologique).
Membyes Hérités
mRID 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject
5.2.2.3 ConductingEquipment
Core
Composants deréseau a courant alternatif congus pour transporter du courant ou conhectés

BaseVoltage

BaseVoltage

transformateurs.

Tension de base de cet équipement
conducteur. Utiliser uniquement
lorsqu'aucun conteneur du niveau de
tension n'est utilisé et que seule une
tension de base s'applique. Par
exemple, non utilisée pour les

Membres Hérités

aggregate

boolean

voir Equipment

EquipmentContainer

EquipmentContainer

voir Equipment
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mRID 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject

5.2.2.4 Conductor

Wires

Combinaison de matériaux conducteurs, comportant des caractéristiques électriques
cohérentes formant un seul systéme électrique utilisés pour transporter le courant entre des

points|du réseau.

Membfes Natifs

length 0..1 Length Longueur du segment pour calcyler les
capacités dlune section de ligne.

Membfes Hérités

BaseVoltage 0..1 BaseVoltage voir ConductingEqujpment
aggregate 0..1 boolean voir Equipment
EqyipmentContainer 0..1 EgquipmentContainer voir Equipment
mRID 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.4 string voir IdentifiedObject
5.2.2.5 ConnectivityNodeContainer

Core

Classg de base pour tous les objets qui peuvent contenir des nceuds de connectivité pu des
nceudg topologiques.

Membres Hérités

mRID 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject

5.2.2.6 Connector

Wires

Conducteur, ou groupe de conducteurs, équipé d’'une impédance négligeable, servant a
connecter un autre équipement conducteur au sein d’'un seul poste. Il est modélisé avec une
seule borne logique.
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Membres Hérités
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BaseVoltage 0..1 BaseVoltage voir ConductingEquipment
aggregate 0..1 boolean voir Equipment
EquipmentContainer 0..1 EquipmentContainer voir Equipment
mRID 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir Identified@bject

5.2.2.7 Curve

Core

Courbg¢ polyvalente ou relation fonctionnelle entre une variable independante (axe des X) et

des vdriables dépendantes (axe des Y).

Membfes Natifs

curveStyle 1.1 CuryéStyle Style ou forme de la courpe.
xUnit 1.1 UnitSymbol Unités de mesure de I'axe des X.
y1Unit 1.1 UnitSymbol Unités de mesure de I'axe dis Y1.
y2Unit 0..1 UnitSymbol Unités de mesure de I'axe ds Y2.
Membyes Hérités
mRID (0] string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject

5.2.2.8 DCBaseTerminal

DC

Point geconnexion électrique a une partie d’'un équipement conducteur a courant continu.

Les bormesarcourant Tomtinmu SOt CONMMETIEES a Ul moeud physSique a courant contnmu qui peut
avoir plusieurs bornes a courant continu connectées. Un noeud a courant continu est
semblable a un nceud de connectivité a courant alternatif. Le modéle impose de séparer les

connexions en courant continu des connexions en courant alternatif.

Membres Natifs

DCNode

1.

1

DCNode Nceud de connectivité a courant

continu auquel se connecte cette
borne de base a courant continu avec
une impédance nulle.
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Membres Hérités

sequenceNumber 1.1 integer voir ACDCTerminal
BusNameMarker 0..1 BusNameMarker voir ACDCTerminal
mRID 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject

5.2.2.9 DCConductingEquipment
DC

Compgsants de réseau a courant continu congus pour transporter du courant ou conpectés
via les| bornes a courant continu de fagon a assurer la conduction.

Membfres Hérités

aggregate 0..1 boolean voir Equipment

EqyipmentContainer 0..1 EquipmentContainer voir Equipment
mRID 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject

5.2.2.10 DCEquipmentContainer
DC

Entité [de modélisation destinée a produire une classe racine pour contenir des équipenients a
courant continu ainsi que“des équipements a courant alternatif. Cette classe diffs[:e de

EquipmentContainer pour courant alternatif en ce qu’elle peut aussi contenir des DCNodes
(nceuds a courant continu). Par conséquent, elle peut contenir a la fois les équipements a
courarnt alternatif-etlles équipements a courant continu.

Membfes Hérités

mRID 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject

5.2.2.11 EnergyArea

LoadModel

Cette classe décrit une zone comportant une production ou une consommation d’énergie. Les
spécialisations visent a prendre en charge la fonction d’allocation de charges comme cela est
généralement exigé dans les systémes de gestion d’énergie ou dans les études de
planification en vue d’allouer des niveaux de charge retenus par hypothése aux points de
charge individuels pour I'analyse du flux d’énergie. La zone d’énergie peut étre souvent reliée
a la fois aux niveaux de charge mesurés et aux niveaux de charge prévus.
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Membres Hérités

mRID 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject

5.2.212 Equipment

Core

Elémepts d'un réseau qui sont des appareils physiques, électroniques ou mécaniques!

Membrfres Natifs

aggregate 0..1 Boolean L’'instance unigle de I'équipement
représénte plusieurs paities
d'équipement agrégées.|Par
exemple: transformateurp de
puissance ou machings
synchrones fonctionnanf en
parallele, agrégé(e)s en up seul
transformateur ou une seule
machine synchrone. Cet aftribut
ne doit pas étre utilisé gour
indiquer un équipement fgisant
partie d’un groupe d’équipements
interdépendants produit plar un
programme de productiop du

réseau.
EquipmentContainer 0..1 EquipmentContainer Conteneur de cet équipement.
Membyfes Hérités
mRID 021 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject

5.2.2.13 EquipmentContainer

Core

Entité [dednodélisation pour donner une classe racine aux équipements conteneurs.

Membres Hérités

mRID 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject

5.2.2.14 EquivalentEquipment

Equivalents

Classe représentant les objets équivalents résultant d'une réduction de réseau. La classe est
la base pour les objets équivalents de différents types.
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Membres Natifs

EquivalentNetwork 0..1 EquivalentNetwork Modéle équivalent auquel le
modele réduit appartient.

Membres Hérités

BaseVoltage 0..1 BaseVoltage voir ConductingEquipment
aggregate 0.1 boolean voir Equipment
EqyipmentContainer 0..1 EquipmentContainer voir Equipmernt
mRID 0..1 string voirldentifiedObject
description 0..1 string voir ldentifiedObject
name 1.1 string voir IdentifiedObject

5.2.2.15 IdentifiedObject

Core

Il s'agit d'une classe racine qui offre une identification commune a toutes les classes
nécessitant des attributs d'identification et de dénomination.

L’attriut IdentifiedObject.mRID est échangé.comme rdf:ID.

Membrfres Natifs

mRID 0..1 string Identifiant de ressource de maitre attriué par
une autorité de modélisation. Le mRID est
généralement unique dans un conteixte
d’échange. L’'UUID permet de réaliger
facilement l'unicité globale, tel que spgcifié
dans RFC 4122, pour le mRID. L'utilisafion de
I'UUID est fortement recommandé¢.
Concernant les fichiers de données CIMXML
dans la syntaxe RDF conformes a I'lEC |61970-
552 Edition 1, le mRID est mappé aux aftributs
rdf:ID ou rdf:about qui identifient les él§ments
d’objets de CIM.

descCription 0..1 string La description est un texte libre lisiblg par
I’'homme décrivant ou nommant I'objet} Elle
peut ne pas étre unique et peut ne pas étre
corrélée a une hiérarchie de dénomination.

name 1.1 string Le nom est tout texte libre lisible par ’homme
et éventuellement non unique nommant I'objet.

5.2.2.16 Limit

Meas

Spécifie une valeur limite pour un Measurement. Un Measurement posséde généralement
plusieurs limites qui sont regroupées dans la classe LimitSet. La signification et l'utilisation
réelles d’une instance de Limit (c'est-a-dire le fait qu’il s’agit ou non d’une limite d’alarme ou
d’avertissement ou d’une limite supérieure ou inférieure) ne sont pas traduites dans la classe
Limit. Cependant, le nom d’une instance de Limit peut indiquer a la fois sa signification et son
utilisation.
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Membres Hérités

mRID 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject

5.2.2.17 LimitSet

Meas

SpécifLe un ensemble de limites qui sont associées a un Measurement. Un Measurement peut
possédler plusieurs LimitSets correspondant aux conditions saisonniéres ou autres. confgitions
changeantes. La condition est traduite dans les attributs de nom et de description’Le |méme
LimitSpt, notamment les limites de pourcentage, peut étre utilisé ,pour pldsieurs
Measyrements.

Membrfres Natifs

isPlercentageLimits 0..1 boolean Indique si les valeurs limite$ sont
en/pourcentage de normalVglue ou
I'Unité spécifiée pour lgs
Measurements et les Confrols

(commandes).
Membyfes Hérités
mRID 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject

5.2.2.18 PhaseTapChanger

Wires

Modéle de prise dedéphasage de transformateur qui commande la différence d'angle de
phase|dans le transformateur de puissance et potentiellement le flux d’énergie active dans le
transfgrmateur de-puissance. Ce modele de prise de phase peut aussi avoir une incidence sur
I'amplitude de'la/tension.

Membres Natifs

TransformerEnd 1.1 TransformerEnd Extrémité du transformateur a
laquelle appartient le changeur de
prise de phase.
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Membres Hérités
highStep 1.1 integer voir TapChanger
lowStep 1.1 integer voir TapChanger
ItcFlag 1.1 boolean voir TapChanger
neutralStep 1.1 integer voir TapChanger
neutralU 1.1 Voltage voir TapChanger
normalStep 1.1 integer voir TapChanger
TapChangerControl 0..1 TapChangerControl voir TapChanger
mRID 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voirMdentifiedObject
5.2.2.19 PhaseTapChangerNonLinear

Wires

Le chpngeur de prise de phase non linéaire décrit le (Comportement non linéair¢ d'un
changeur de prise de phase. Il s'agit d'une classe de base€ pour les modéles de changeurs de
prise fle phase symétriques et asymétriques. Des informations détaillées sur ces mpdeéles
peuvent étre consultées dans I'lEC 61970-301.

Membrfres Natifs

Incrément d'échelon de tension
sur I'’enroulement déphasé
spécifié en pourcentage fe la
tension nominale de I'extrémité du

transformateur.

voltggeSteplncrement 1.1 PerCent

La réactance dépend d¢ la
position de prise selon une|courbe
en forme de "u". La réactpnce
maximale (xMax) apparaift aux
positions de prise supériepre et

inférieure.

xMax 1.1 Reactance

La réactance dépend d¢ la
position de prise selon unefcourbe
en forme de "u". La réactpnce
minimale (xMin) apparaif a la
position de prise moyenne.

xMin 1.1 Reactance

Membres Hérités

TransformerEnd 1.1 TransformerEnd voir PhaseTapChanger
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highStep integer voir TapChanger
lowStep integer voir TapChanger
ltcFlag boolean voir TapChanger
neutralStep integer voir TapChanger
neutralU Voltage voir TapChanger
normalStep integer voir TapChanger
TapChangerControl TapChangerControl voir TapChanger
mRID string voir IdentifiedObject
description string voir ldentifiedObject
name string voir IdentifiedObject

5.2.2.20 PowerSystemResource

Core

Une rgssource du réseau peut étre un élément d’équipement tel qu’un organe de coupure, un
conterleur d'équipement contenant de nombreux éléments. d’équipements individue|s tels
gu’un | poste ou une entité organisationnelle telle qu'Une zone de sous-réglaggq. Les
ressoyrces du réseau peuvent avoir des mesurages assogies.

Membfes Hérités

mRID 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject

5.2.2.21 ProtectedSwitch

Wires
Appargil de coupure quipeut étre mis en fonctionnement par ProtectionEquipment.

Membfes Hérités

normalOpen 1.1 boolean voir Switch

raiédCurrent 0..1 CurrentFlow voir Switch
retained 1.1 boolean voir Switch

BaseVoltage 0..1 BaseVoltage voir ConductingEquipment
aggregate 0..1 boolean voir Equipment

EquipmentContainer 0..1 EquipmentContainer voir Equipment
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mRID 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject

5.2.2.22 RegulatingCondEq

Wires

Type d’équipement conducteur pouvant réguler une grandeur (c’est-a-dire la tension ou le
flux) aun endroit Qpérifiqnp du réseau

Membfes Natifs

RdgulatingControl 0..1 RegulatingControl Schéma de,commandg¢ de
régulationjauquel I'équipement
participe.

Membfes Hérités

BaseVoltage 0..1 BaseVoltage voir ConductingEqujpment
aggregate 0..1 boolean voir Equipment
EqyipmentContainer 0..1 EquipmentContainer voir Equipment
mRID 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.4 string voir IdentifiedObject

5.2.2.23 RotatingMachine

Wires

Machine tournante.qui peut étre utilisée comme générateur ou moteur.
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Membres Natifs

ratedPowerFactor 0..1 float Facteur de puissance (données
constructeur). Il est
principalement utilisé pour
I’échange de données de court-
circuit selon I'IEC 60909.

ratedS 0..1 ApparentPower Puissance assignée apparente
(données constructeur) de
I’'unité. L’attribut doit avoir une
valeur positive.

ratedU 0..1 Voltage Tension assignée (données
constructeur, Ur dans
'TEC 60909-0). Attridut
principalement utilisé, pour
I’échange de donnges“de| court-
circuit selon FIEC 60909.

GeneratingUnit 0..1 GeneratingUnit Une machine, synchrong peut
fonctionner comme ¢n
génératelr et devenir ep tant
que_tel tn membre d'ung unité

de production.

Membfes Hérités

| RdgulatingControl ‘ 0..1 | RegulatingControl ‘ voir RegulatingCondEq |
| BaseVoltage ‘ 0..1 | BaseVoltage ‘ voir ConductingEquipment |
aggregate 0..1 boolean voir Equipment
EqyipmentContainer 0..1 EquipmentContainer voir Equipment
mRID 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject

5.2.2.24 ShuntCompensator

Wires

Condegnsateur ou bobine d’inductance shunt ou batterie commutable de condensateurs|ou de
bobines d’inductance shunt. Une section d’'un compensateur shunt est un condensateur ou
une bobine d'inductance individuel(le). Une valeur négative pour reactivePerSection indique
que le compensateur est une bobine d’inductance. ShuntCompensator est un appareil a une
seule borne. La mise a la terre est impliquée.

Si lattribut reactivePerSection est positif, le Compensateur (Compensator) est un
condensateur. Si la valeur est négative, le Compensateur est une bobine d'inductance.

Les attributs bOPerSection et gOPerSection ne sont pas exigés.
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Membres Natifs

aVRDelay 0..1 Seconds Délai exigé pour connecter ou
déconnecter I'appareil par
régulation automatique de la
tension (AVR — automatic
voltage regulation).

grounded 0..1 boolean Utilisé pour les connexions Yn
et Zn. “True” (vrai) si le neutre
est solidement mis a la terre.

maximumSections 1.1 integer Nombre maximal de sections
pouvant étre activées.

ot LETL ‘v'u“.agv Fermsioma iaquciiv ta pui sance
réactive nominale peut|étre
calculée. Il conviept'qu’e|le soit
normalement dansi\es 1Q % de
la tension-& laquelle|le
condensateUr, est conne¢té au

réseau.
normalSections 1.1 integer Nombre normal de seclions
activées.
voltageSensitivity 0..1 VoltagePerReactivePower Sensibilité aux tensions exigée

pour la régulation de la tgnsion
du bus par I'appareil, exprimée
en tension/puissance réactive.

Membfes Hérités

| RdgulatingControl ‘ 0..1 | RegulatingControl ‘ voir RegulatingCohdEq |
| BaseVoltage ‘ 0..1 | BaseVoltage ‘ voir ConductingEqujpment |
aggregate 0.1 boolean voir Equipment
EqyipmentContainer 0..1 EquipmentContainer voir Equipment
mRID 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject

5.2.2.25{  TapChanger

Wires
Mécanisme de modification des positions des prises de I’enroulement du transformateur.

L’attribut ltcflag spécifie si un TapChanger posséde ou non des capacités de changement de
prise de charge. Si ltcFlag est “true” (vrai), les attributs highStep, lowStep, neutralStep et
normalStep sont tous exigés.
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Membres Natifs
highStep integer Position de I'échelon de prise la
plus élevée possible, avancée par
rapport au neutre. L’attribut doit
étre supérieur a lowStep.
lowStep integer Position de I'échelon de prise la
plus basse possible, retardée par
rapport au neutre.
ltcFlag boolean Spécifie si un TapChanger posséde
ou non des capacités de
changement de prise en charge.
||cui.|aioi.cp ;IIi.UyUI FUDii.iUII UIU i'éuilciun UIU ise
neutre pour cet enroulement.
L’attribut doit étre supgrieur ¢pu égal
a lowStep et inférieur.ou égal a
highStep
neutralU Voltage Tension a laquelle I'enroulgment
fonctionne s€lon un réglage de
prise neutre.
normalStep integer Position-d'échelon de prise (tilisée
enfonctionnement “normal” du
réseau pour cet enroulemgnt.
Changeur de prise “Fixed” (Fixe)
indique le réglage de prise matériel
actuel. L’attribut doit étre supérieur
ou égal a lowStep et inférieur ou
égal a highStep.
TagChangerControl TapChangerContr Schéma de commande e
ol régulation auquel le changqur de
prise participe.
Membyes Hérités
mRID string voir IdentifiedObject
description string voir IdentifiedObject
name string voir IdentifiedObject
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21

PerCent

Ecart de la susceptance de la branche

d’aimantation en pourcentage de la val

nominale. La susceptance réelle est calculée
comme suit: susceptance d’aimantation calculée
= b(nominal) * (1 + b(de cette classe)/100). La

valeur b(nominal) est définie comme
susceptance d’aimantation statique sur |

extremite(s) associee(s) du transrormadat

puissance. Ce modele se fonde sur une forme
d'impédance en étoile (modéle.en pi)).

eur

la
‘(les)
ur de

A

PerCent

Ecart de la conductance de-la/branc
d’aimantation en pourcentage-de la va
nominale. La conductancé\réelle est cal
comme suit: conductange.d'aimantation c
= g(nominal) * (1 + g(de-cette classe)/10
valeur g(nominal)\est définie comme
conductance d’aimantation statique sur
extrémité(s) associée(s) du transformatg
puissance.Ce modéle se fonde sur une

d'impédance en étoile (modéle en pi)).

e
eur
tulée
hlculée
0). La
la
‘(les)
ur de
forme

A

PerCent

Ecartde la résistance en pourcentage
valeur nominale. La résistance réelle
calculée comme suit: résistance calcul

r(nominal) * (1 + r(de cette classe)/100).

valeur r(nominal) est définie comme

résistance statique sur I'(les) extrémit

associée(s) du transformateur de puissan

modeéle se fonde sur une forme d'impéda
étoile (modeéle en pi).

e la
pst

fe =
La
[a

B(s)
ce. Ce
hce en

ratio

21

float

Rapport de tensions par unité. Il s'agit
d'une valeur proche de un.

flonc

step

1.

integer

Echelon de prise.

|

PerCent

Ecart de la réactance en série en pource
de la valeur nominale. La réactance réel
calculée comme suit: réactance calculg
x(nominal) * (1 + x(de cette classe)/100
valeur x(nominal) est définie comme
réactance en série statique sur I'(les
extrémité(s) associée(s) du transformatg
puissance. Ce modeéle se fonde sur une

d'impédance en étoile (modéle en pi)).

ntage
e est
le =
). La
la

)
ur de
forme

5.2.2.27

FransformerEnd

Wires

Point de connexion conducteur d'un transformateur de puissance. Il correspond a une borne
d'enroulement de transformateur physique. Dans les versions plus anciennes du CIM, la
classe TransformerWinding a servi a des fins similaires, mais cette classe est plus flexible car
elle est associée a la borne mais n'est pas une spécialisation du ConductingEquipment.

Les attributs rground et xground ne sont pas exigés.
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Membres Natifs
endNumber 1.1 integer Numéro de cette extrémité du
transformateur, correspondant a I'ordre des
extrémités du groupe vectoriel du
transformateur de puissance ou du numéro
d'horloge de I'angle de phase. Il convient
que I'enroulement de tension le plus élevé
soit 1. Il convient que chaque extrémité
d'un transformateur de puissance ait un
numéro d'extrémité ultérieur unique. Noter
que le numéro d'extrémité du
transformateur peut ne pas correspondre
au numéro de séquence de la borne.
BaseVoltage 0..1 BaseVoltage Tension de base de I'extrémité pu
transformateur. Elle est essentielle pour le
calcul PU.
Terminal 1.1 Terminal Borne du transformateur\de puissapce a
laquelle appartient'extrémité qu
transformateur.
Membyes Hérités
mRID 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject

5.2.3 Enumerations
5.2.3.1 CurveStyle

Core

Style qu forme de la courbe.

constantYValue

Les valeurs de I'axe des Y sont censées étre constantes jusqu'au
point de courbe suivant et avant le premier point de coutbe.

straightLineYValues

Les valeurs de I'axe des Y sont censées correspondre a ung ligne
droite entre les valeurs. Aussi appelé “interpolation linéajre”.

5.2.3.% DC€ConverterOperatingModeKind

DC

Mode fonctionnement d’un bipble CCHT.

bipolar

Fonctionnement bipolaire.

monopolarGroundReturn

Fonctionnement monopolaire avec retour par la terre.

monopolarMetallicReturn

Fonctionnement monopolaire avec retour métallique.

5.2.3.3 DCPolarityKind
DC

Polarité des circuits a courant continu.
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middle Pble moyen, potentiellement mis a la terre.
negative Pdle négatif.
positive Pole positif.

5.2.34 FuelType

Production

Type de combustible.

coal Charbon générique; ne comprend pas le lignité
gas Gaz naturel.
hardCoal Charbon dur.
lignite Le combustible est du charbon de lignite. Neter qu’il s’agjt d’'un
type de charbon particulier. Les autnés/dénominations|de
charbon sont donc réservées aux types\de charbons durs jou aux
cas dans lesquels le type de charben exact n’est pas cdnnu.
oil Huile.

oilShale Schiste bitumineux.
5.2.3.5 GeneratorControlSource
Produjction
Sourcg¢ des commandes pour une unité de production.

offAGC Arrét de la régulation automatique de la production (AGC —

automatic generation control)
onAGC Mise en marche de la régulation automatique de la prodyction
(AGC — automatic generation control)
plantControl Une centrale assure le contréle.
unavailable Non disponible.

5.2.3. HydroEnhergyConversionKind
Produlction
Spécifleda capacité d’une unité de production hydraulique a convertir de I'énergie en talnt que
génér tenir oy pompe

generator Capable de produire de I’énergie, mais pas de pomper I’eau pour
le stockage de I'énergie.
pumpAndGenerator Capable a la fois de produire de I’énergie et de pomper 'eau

pour le stockage de I'énergie.

5.2.3.7 HydroPlantStorageKind

Production

Type de centrale hydroélectrique.
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pumpedStorage Stockage par pompage.
runOfRiver Fil de I'eau.
storage Stockage.
5.2.3.8 PhaseCode
Core

Enumération des identifiants de phase.
équipements les circuits et les charges de transmission et de distribution

Permet

la désignation des phases pour les

Les charges résidentielles et les petites charges commerciales sont souvent alimentées par
des cifcuits secondaires monophasés ou a enroulement auxiliaire. Pour I'exemple de|s12N,
les phpses 1 et 2 renvoient a des fils chargés qui sont déphasés a 180 degrés, alors|que N
fait re¢férence au fil neutre. Ces circuits secondaires peuvent étrex-alimentés, par
I'intermédiaire des connexions d’un transformateur monophasé, a partir,d’lune ou de delx des
phase$ primaires: A, B et C. Pour les charges triphasées, utiliser les©odes des phases A, B
et C alla place de s12N.
A Phase A.
AB Phases A et B.
ABC Phases A, B et C.
ABCN Phases A, B, C et N.
ABN Phases A, B et neutre.
AC Phases A et C.
ACN Phases A, C et neutre.
AN Phases A et neutre.
B Phase B.
BC Phases B et C.
BCN Phases B, C et neutre.
BN Phases B et neutre.
(6} Phase C.
CN Phases C et neutre.
N Phase neutre.
s1 Phase secondaire 1.
s12 Phases secondaires 1 et 2.
s12N Phases secondaires 1, 2 et neutre.
s1N Phases secondaires 1 et neutre.
s2 Phase secondaire 2.
s2N Phases secondaires 2 et neutre.

5.2.3.9 Source

SCADA

Source donnant des informations relatives a 'origine d’'une valeur.
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DEFAULTED

La valeur contient une valeur par défaut.

PROCESS

La valeur est fournie par des données d’entrée provenant du
processus E/S ou est calculée a partir de certaines fonctions.

SUBSTITUTED

La valeur est fournie par des données d’entrée d’un opérateur ou
par une source automatique.

5.2.3.10 SVCControlMode

Wires

Mode fle commande du Compensateur Statique d’Energie Réactive.

reactivePower

voltage
5.2.3.11 SynchronousMachineKind
Wires
Type de machine synchrone.
condenser
generator.
generatorOrCondenser

generatorOrCondenserOrMotor

genetatorOrMotor

motor

motorOrCondenser

5.2.3.12 SynchronousMachineOperatingMode

Wires

Mode fe fonctionnement de la machine synchrone.

condenser

generator

5.2.3.13 TransformerControlMode

Wires

Modes de commande pour un transformateur.

reactive

Commande du flux d’énergie réactive.

volt

Réglage de tension.
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5.2.3.14 UnitSymbol

Domain

Unités définies pour une utilisation dans le CIM.

A Courant en ampeére.
Capacitance en farad.

H Inductance en henry.

Hz Fréquence en hertz.

frergteenjotte:

N Force en newton.

Pa Pression en pascal (n/m2).

S Conductance en siemens.
[Tension en volt.

VA Puissance apparente en voltampeére.

VAh |[[Energie apparente en voltampéres heures.

VAr |[Puissance réactive en voltampeéres réactifs.

VArh |[[Energie réactive en voltampéres réactifs heures.

W Puissance active en watt.

Wh Energie réelle en watts-heures.

deg Angle plan en degrés.

degC |[Température relative en degrés Celsius. Son symbole.ést A°C dans le systéme international d’unité$. La
charge électrique est mesurée en coulomb, représenté par le symbole littéral C. Le langage UML utflise le
symbole degC pour différencier le degré Celsius de coulomb. La difficulté a gérer le caractére spécial A°
dans le logiciel ne permet pas d'utiliser le symbole A°C.

g Masse en gramme.

h Temps en heures.

m Longueur en métre.

m2 Aire en métres carrés.

m3 Volume en métres cubes:

min Temps en minutes,

none ||Grandeur sans unité, par exemple, comptage, par unité, etc.

ohm |[Résistance €n-chm.

rad Angle plan-en radians.

S Temps.en secondes.

5.2.3.15 Validity

Meas

Validité pour le MeasurementValue.
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GOOD La valeur est marquée “good” (correcte) s’il n’est détecté aucune condition anormale de
la fonction d’acquisition ou de la source d’information.

INVALID La valeur est marquée “invalid” (non valide) lorsqu’une fonction de surveillance détecte
des conditions anormales au niveau de la fonction d’acquisition ou de la source
d’information (appareils de mise a jour manquants ou en état de non-fonctionnement).
La valeur n’est pas définie dans cette condition. La marque “invalid” sert a indiquer au
client que la valeur peut étre incorrecte et ne doit pas étre utilisée.

QUESTIONABLE La valeur est marquée “questionable” (douteuse) lorsqu’une fonction de surveillance
détecte un comportement anormal, la valeur pouvant étre encore valide. Il revient au
client de déterminer s’il convient d’utiliser ou non les valeurs marquées “questionable”.

5.2.3. 16— WimdGemumnitKimd
Produlction

Type de générateur éolien.

offshore Le générateur éolien est imptanté en mer.

onshore Le générateur éolien.est implanté a terre.

5.2.3.17 WindingConnection

Wires

Type de connexion de I’enroulement.

Enroulement commun de I'autotransformateur

D Triangle

| Enroulement indépendant, pour les connexions monophasées

Y Etoile
Yn Etoile, avec neutre prévu pour mise a la terre.
VA ZigZag
Zn ZigZag, avec neutre prévu pour mise a la terre.

5.24 Datatypes

5.2.4.1 ActivePower

Produill deMa valeur RMS (valeur efficace) de la tension et de la valeur RMS de I'élémjent en
phase|du Courant. Ie

Attributs Natifs

value (Float)
units (UnitSymbol = W)
multiplier (UnitMultiplier = M)

5.2.4.2 ActivePowerPerCurrentFlow
Attributs Natifs

value (Float)

units (UnitSymbol = W)
multiplier (UnitMultiplier = M)
denominatorUnits (UnitSymbol = A)
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denominatorMultiplier (UnitMultiplier = none)
5.24.3 ActivePowerPerFrequency
Variation de la puissance active avec la fréquence.

Attributs Natifs

value (Float)

units (UnitSymbol = W)
multiplier (UnitMultiplier = M)
denominatorUnits (UnitSymbol = Hz)
denominatorMultiplier (UnitMultiplier = none)

5.2.4.4 AngleDegrees
Mesurpge de I'angle en degrés.

Attributs Natifs

value (Float)
units (UnitSymbol = deg)
multiplier (UnitMultiplier = none)

5.2.4.5 ApparentPower
Produift de la valeur RMS (valeur efficace) de la tension et de la valeur RMS du courant.

Attributs Natifs

value (Float)
units (UnitSymbol = VA)
multiplier (UnitMultiplier = M)

5.2.4.6 Capacitance

Partie | capacitive de la réactance (partie imaginaire de I'impédance), a une fréquence
assigniée.

Attributs Natifs

value (Float)

units (UnitSymbol = F)

multiplier (UnitMultiplier = none)
5.2.4.1% CapacitancePerlength

Capacitance par unité de longueur.

Attributs Natifs

value (Float)
units UnitSymbol = F)
multiplier UnitMultiplier = none)

denominatorUnits UnitSymbol = m)

_~ o~ o~ o~

denominatorMultiplier UnitMultiplier = none)
5.2.4.8 Conductance

Facteur par lequel doit étre multipliée la tension pour obtenir la puissance correspondante
perdue dans un circuit. Partie réelle de I'admittance.
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Attributs Natifs

value (Float)
units (UnitSymbol = S)
multiplier (UnitMultiplier = none)

5.2.4.9 CurrentFlow

Intensité de courant électrique avec convention de signe: positive dans le sens de
I'équipement conducteur vers le nceud de connectivité. Il peut s’agir du courant alternatif ou
du courant continu.

Attfibu i
value (Float)
units (UnitSymbol = A)
multiplier (UnitMultiplier = none)

5.2.4.10 Frequency
Cycleq par seconde.

Attributs Natifs

value (Float)
units (UnitSymbol = Hz)
multiplier (UnitMultiplier = none)

5.2.4.11 Inductance

Partie| inductive de la réactance (partie, imaginaire de l'impédance), a une fréquence
assigniée.

Attributs Natifs

value (Float)
units (UnitSymbol = H)
multiplier (UnitMultiplier = none)

5.2.4.12 InductancePerLength
Inductpgnce par unité ‘de longueur.

Attributs Natifs

value (Float)

units (UnitSymbol = H)
multiplier (UnitMultiplier = none)
denominatorUnits (UnitSymbol = m)
denominatorMultiplier (UnitMultiplier = none)

5.2.4.13 Length
Unité de longueur. Jamais négative.

Attributs Natifs
value (Float)
units (UnitSymbol = m)

multiplier (UnitMultiplier = none)
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5.2.4.14 Money
Quantité d’argent.

Attributs Natifs

value (Float)
units (Currency)
multiplier (UnitMultiplier)

5.2.4.15 PerCent

Pourc | < firrie—P te—speCif 06 r - i

Attributs Natifs

value (Float)
units (UnitSymbol = none)
multiplier (UnitMultiplier = none)

5.2.4.16 Reactance
Réactance (partie imaginaire de I'impédance), a une fréquence{assignée.

Attributs Natifs

value (Float)
units (UnitSymbol = ohn1)
multiplier (UnitMultiplier<=“none)

5.2.4.17 ReactivePower

Produit de la valeur RMS (valeur efficace) de la tension et de la valeur RMS

compdsante en quadrature du courant,

Attributs Natifs

value (Float)
units (UnitSymbol = VAr)
multiplier (UnitMultiplier = M)

5.2.4.18 Resistance
Résistpnce (partie réelle de I'impédance).

Attributs’Natifs

vatue (Ftoat)
units (UnitSymbol = ohm)
multiplier (UnitMultiplier = none)

5.2.4.19 ResistancePerLength
Résistance (partie réelle de I'impédance) par unité de longueur.

Attributs Natifs

value (Float)
units (UnitSymbol = ohm)
multiplier (UnitMultiplier = none)

denominatorUnits (UnitSymbol = m)

nie.

de la
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Nombr

denominatorMultiplier
RotationSpeed

e de tours par seconde.

Attributs Natifs

value
units
multiplier

denominatorUnits
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(UnitMultiplier = none)

(Float)

(UnitSymbol = none)
(UnitMultiplier = none)
(UnitSymbol = s)
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5.2.4.2

Tempg

denominatorMultiplier
1 Seconds

en secondes.

Attributs Natifs

(UnitMultiplier = none)

(Float)
(UnitSymbol = s)
(UnitMultiplier = none)

(Float)
(UnitSymbol = S)
(UnitMultiplier = none)

(Float)
(UnitSymbol = V)
(UnitMultiplier = k)

value
units
multiplier
5.2.4.22 Susceptance
Partie imaginaire de I'admittance.
Attributs Natifs
value
units
multiplier
5.2.4.23 Voltage
Tensign électrique; elle peut étre alternative ou continue.
Attributs Natifs
value
units
multiplier
5.2.4.24/, VoltagePerReactivePower

Variation de la tension avec la puissance réactive.

Attributs Natifs

value

units

multiplier
denominatorUnits
denominatorMultiplier

(Float)
(UnitSymbol = V)
(UnitMultiplier = k)
(UnitSymbol = VAr)
(UnitMultiplier = M)
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5.3 Profil Operation
5.3.1 Classes Concrétes
5.3.1.1 Accumulator
Meas

- 265 -

Accumulator représente un Measurement (compté) accumulé, par exemple une valeur

énergétique.

L’association a Terminal peut ne pas étre exigée selon la maniére dont le Measurement est

utilisé | Voir la section Utilisation de la Classe Measurement pour de plus amples informations.

L’attriut measurementType est
ThreelPhaseActivePower, eftc.)

Membfres Hérités

utilisé pour
par un

définir
Measurement.
measurementType sont définies dans les Tableaux Normatifs de Chaines de)caractéres

Les

la grandeur
valeurs

mesuree~ (V
valide

bltage,
5 de

mgasurementType 1.1 string voir Measurement
unitMultiplier 1.1 UnitMultiplier voir Measurement
unitSymbol 1.1 UnitSymbol voir Measurement
PowgrSystemResource 1.1 Power8ystemResource voir Measurement
Terminal 0..1 ACDCTerminal voir Measurement
mRID 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject
5.3.1.7 AccumulatorLimit
Meas
Valeurns limites pour les' mesurages de Accumulator.
Membyes Hérités
mRID 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject

5.3.1.3 AccumulatorLimitSet

Meas

Un AccumulatorLimitSet spécifie un ensemble de Limits (limites) qui

mesurage de Accumulator.

sont associées a un
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Measurements 1..unbounded

Accumulator

Les Measurements qui utilisent le
LimitSet (ensemble de limites).

Membres Hérités

mRID 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject

5.3.1.4 AccumulatorValue

Meas

AccunjulatorValue représente un MeasurementValue (compté) accumute.

Dans Je contexte de ce profil, cette classe n'est utilisée quespour définir les mesjrages
disponibles via ICCP. Elle n'est pas utilisée pour fournir des valeurs aux mesurages. L'attribut

Value p'est donc pas inclus dans ce profil.

Membfes Natifs

Accumulator 1.1

Accumulator

Measurement auqugl cette
valeur est connegtée.

Membfes Hérités

MeasufementValueSource 1.4 MeasurementValueSource voir MeasurementpValue
mRID 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject
5.3.1.5 ActivePowerLimit

OperarionaILimits

Limite du flux d’énergie active.

Membres Natifs

value 1.1

ActivePower

Valeur limite de la
puissance active.

Membres Hérités

OperationalLimitSet 1.1

OperationalLimitSet

voir OperationalLimit

OperationalLimitType 1.1

OperationalLimitType

voir OperationalLimit
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mRID 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject
5.3.1.6 Analog
Meas

Analog représente un Measurement analogique.

L’attriut positiveFlowIn n’est exigé que si le Measurement mesure un flux d’Anergie

directipnnel.

L’assofciation a Terminal peut ne pas étre exigée selon la maniére dont le, Measuremgnt est
utilisé | Voir la section Utilisation de la Classe Measurement pour de plus amples informations.

L’attriut

Membfes Natifs

measurementType est
ThreePhaseActivePower,

measuyrementType sont définies dans les Tableaux Normatifs de,Chaines de caracteres

etc.)

par un

utilisé pour
Measurement.

définir

la grandeur

Les. valeurs

mesurée (Voltage,
validep de

positiveFlowlIn 0..1 boglean Si “true” (vrai), alors ce Measufement
est une puissance active, yne
puissance réactive ou un colirant
avec la convention selon laquejlle une
valeur positive mesurée au Terminal
signifie que de I'énergie entre gans le
PowerSystemResource assqcié.
Membyes Hérités
mgasurementType 1.1 string voir Measurement
unitMultiplier 1.1 UnitMultiplier voir Measurement
unitSymbol 1.1 UnitSymbol voir Measurement
PowgrSystemResourge 1.1 PowerSystemResource voir Measurement
Terminal 0..1 ACDCTerminal voir Measurement
mRI1D 0..1 string voir IdentifiedObject
description 04 strimg voir-tdentifredObject
name 1.1 string voir IdentifiedObject
5.3.1.7 AnalogLimit
Meas

Valeurs limites pour les mesurages de Analog.
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mRID 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject

5.3.1.8

Meas

AnalogLimitSet

Un AnplogLimitSet spécifie un ensemble de Limits (limites) qui sont associées a un mesurage

de Analog.

Membrfres Natifs

Measurements 1..unbounded Analog Les Measurements qui
utilisent le Limitpet
(ensemble de limites).
Membyes Hérités
mRID 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject

5.3.1.9 AnalogValue

Meas

AnalogValue représente un MeasurementValue analogique.

Dans Je contexte de ce profil, cette classe n'est utilisée que pour définir les mesjrages
disponibles via ICCP. Ellecn'est pas utilisée pour fournir des valeurs aux mesurages. L'attribut
Value p'est donc pas(ihclus dans ce profil.

Membfres Natifs

Amalog 1.1 Analog Measurement auqu¢l cette
valeur est connegtée.
Membres Hérités
MeasurementValueSource 1.1 MeasurementValueSource voir MeasurementValue
mRID 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject
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5.3.1.10 ApparentPowerLimit

OperationalLimits
Limite de la puissance apparente.

Membres Natifs

value 1.1 ApparentPower Limite de la puissance

apparente.

Membyes Hérités
Op¢rationalLimitSet 1.1 OperationalLimitSet voir Operationall{imit
OperationalLimitType 1.1 OperationalLimitType voir‘Operationallfimit
mRID 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject
5.3.1.11 ConformLoadGroup
LoadModel
Groupg de charges conforme a un modele decharge.
Membyes Hérités
SubLoadArea 1.1 SublLoadArea voir LoadGroup
mRID 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject
5.3.1.12 ConformLoadSchedule
Loadl\fodel

Courbe de la charge en fonction du temps (axe des X) indiquant les valeurs de la puissance
active (axe des Y1) et de la puissance réactive (axe des Y2) de chaque unité de la période
couverte. Cette courbe représente un modéle de charge classique pour une période sur un
type de jour et une saison donnés.

Etant donné que value1 est toujours spécifiée en MW et que value2 est toujours spécifiée en
MVAr, les attributs value1Multiplier et value2Multiplier ne nécessitent pas d’étre spécifiés.

Membres Natifs

ConformLoadGroup 1.1 ConformLoadGroup Le ConformLoadGroup auquel
ConformLoadSchedule

appartient.
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DayType 1.1 DayType voir SeasonDayTypeSchedule
Season 1.1 Season voir SeasonDayTypeSchedule
endTime 1.1 dateTime voir RegularintervalSchedule
timeStep 1.1 Seconds voir RegularintervalSchedule
startTime 1.1 dateTime voir BasicIntervalSchedule
value1Unit 1.1 UnitSymbol voir BasiclntervalSdhedule
value2Unit 0..1 UnitSymbol voir BasicIntervalSdhedule
mRID 0..1 string voirtldentifiedObject
description 0..1 string voir ldentifiedObject
name 1.1 string voir IdentifiedObject

5.3.1.13 ControlArea

ControlArea

Une zpne de réglage est un groupement d’unjtés:de production et/ou de charges|et un
ensenlble de points de coupures de lignes d’interconnexion (tel que des bornes) qui pept étre
utilisé |a diverses fins incluant la régulation.atutomatique de la production, la spécifjcation
d’une polution d’écoulement de flux d’énergie-pour une zone d’interconnexion et une donnée
d’entrge pour la prévision de la charge. Noter qu’un nombre quelconque de spécificatipns de

zones|de réglage qui se chevauchent peut étre superposé au modéle physique.

Membrfres Natifs

type

ControlAreaTypeKind

Type primaire de déf}nition
de la zone de réglagq utilisé
pour déterminer s’i| est
utilisé pour la régulation

automatique de |a
production, pour|la
commande d’échange de
planification, ou a d’autres
fins. Une zone de réglage
spécifiée avec le type
primaire de régulation
automatique de la profuction

peut etre toujours prevue et
utilisée comme zone
d’échange dans I'analyse du
flux d’énergie.

EnergyArea

21

EnergyArea

Zone d’énergie prévue a
partir de la spécification de
la zone de réglage.

Membres Hérités

mRID

string

voir IdentifiedObject

description

string

voir IdentifiedObject

name

1.

1

string

voir IdentifiedObject
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5.3.1.14 ControlAreaGeneratingUnit

ControlArea

Unité de production de la zone de réglage. Cette classe est nécessaire pour pouvoir inclure la
méme unité de production dans les définitions alternatives de la zone de réglage. Noter qu'il
convient qu'une seule instance au sein d'une zone de réglage fasse référence a une unité de
production spécifique.

Membres Natifs

ControlArea 1.1 ControlArea Zone de réglncn parnnf pQur les
spécifications de I'unité|de
production.
GeneratingUnit 1.1 GeneratingUnit Unité de production spécifi¢ge pour
cette zone de réglage. Noter qu’il
convient qu'urée) zone de r¢glage
n’inclue un GeneratingUnit|qu’'une
seule fois.
Membyes Hérités
mRID 0..1 string voir IdentifiedObject
description 0..1 Stfing voir IdentifiedObject
name 1.1 string voir IdentifiedObject
5.3.1.15 CurrentLimit
OperationalLimits
Limite [opérationnelle du courant.
Membres Natifs
value 1.1 CurrentFlow Limite de l'intensité de
courant.
Membyes Hérites
Op¢rationalLimitSet 1.1 OperationalLimitSet voir Operationall{imit
OpefationalLimitType 1.1 OperationalLimitType voir Operationall{imit
mRID 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject

5.3.1.16 CurveData

Core

Points de données polyvalents pour définir une courbe. L'utilisation de cette classe générique
est déconseillée si une classe plus spécifique peut étre utilisée pour spécifier les valeurs de
I'axe des x et de I'axe des y ainsi que leurs types de données spécifiques.
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xvalue

float

Valeur des données de la variable

de I'axe des X, selon les un
I'axe des X.

ités de

ylvalue

float

Valeur des données de

premiére variable de I’axe des Y,

selon les unités de I'axe d

la

esY.

y2value

float

Valeur des données de
deuxieme variable de I'axe

(si présente), selon les unités de

'axe des Y.

la
des Y

Curve

Curve

UUUI‘UU UIU (915} pUiIII. U‘U U‘UIII
courbe.

ées de

5.3.1.17 DayType
LoadModel

Groupg de jours similaires. Par exemple, il peut étre utilisé pour feprésenter les jours

semaine, la fin de semaine ou les vacances.

L’attriut name indique les jours de la semaine qu’'un DayType donné représente.
Si l'attfibut name est All (Tous), il représente les septjours de la semaine.

Si l'attfibut name est Weekday (Jours de semaing),”il représente les jours de lundi a ver
Si I'attfibut name est Weekend (Fin de semaine), il représente samedi et dimanche.

L’attriut name est limité aux noms suivants: Monday, Tuesday, Wednesday, Thy

de la

dredi.

rsday,

Friday} Saturday, Sunday, Weekday,” Weekend, All (lundi, mardi, mercredi, jeudi, veindredi
samedi, dimanche, jours de semaine, fin de semaine, tous).

Membfres Hérités

mRID string voir IdentifiedObject
description string voir IdentifiedObject
name string voir IdentifiedObject

5.3.1.18.</Discrete

Meas

Discrete représente un Measurement discret, c'est-a-dire un Measurement représentant des
valeurs discrétes, par exemple une position de Breaker (Disjoncteur).

L’association a Terminal peut ne pas étre exigée selon la maniére dont le Measurement est
utilisé. Voir la section Utilisation de la Classe Measurement pour de plus amples informations.

L’attribut measurementType est utilisé pour définir la grandeur mesurée (Voltage,
ThreePhaseActivePower, etc.) par un Measurement. Les valeurs valides de
measurementType sont définies dans les Tableaux Normatifs de Chaines de caracteéres.
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Membres Hérités

measurementType 1.1 string voir Measurement
unitMultiplier 1.1 UnitMultiplier voir Measurement
unitSymbol 1.1 UnitSymbol voir Measurement
PowerSystemResource 1.1 PowerSystemResource voir Measurement
Terminal 0..1 ACDCTerminal voir Measurement
mRID 0..1 string voir IdentifiedObject
description 0..1 string voir [dentifiedObject
name 1.1 string voir IdentifiedObject

5.3.1.19 DiscreteValue

Meas
DiscrefteValue représente un MeasurementValue discret.

Dans Je contexte de ce profil, cette classe n'est utilisée~gue pour définir les mesjrages
disponibles via ICCP. Elle n'est pas utilisée pour fournir des valeurs aux mesurages. L'attribut
Value p'est donc pas inclus dans ce profil.

Membfes Natifs

Discrete 1.1 Discrete Measurement auquel cette
valeur est connectge.

Membfes Hérités

MeasurementValueSource 1.1 MeasurementValueSource voir Measurement)/alue
mRID 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject

5.3.1.205( GeneratingUnit

Production

Machine synchrone unique ou ensemble de machines synchrones pour la conversion de la
puissance mécanique en puissance a courant alternatif. Par exemple, des machines
individuelles dans un ensemble peuvent étre définies dans un but de programmation tandis
gu’un seul signal de commande est mesuré pour I'’ensemble. Dans ce cas, un GeneratingUnit
pour chaque membre de I'ensemble et un GeneratingUnit supplémentaire correspondant a
I’ensemble sont définis.
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Membres Hérités

mRID 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject

5.3.1.21 GrossToNetActivePowerCurve

Production

Relation entre la puissance active utile brute de l'unité de production sur I'axe 'I‘des X
(mesufée aux bornes de la (des) machine(s)) et la puissance active utile nette de"funité de
produgtion sur 'axe des Y (basée sur les mesurages définis par I’entreprise de service|public
a la dentrale électrique). Il convient de traiter les charges des services,de-la centrale,
lorsqulelles sont modélisées, comme des charges de bus non conformes. Ikpeut y avair plus
d’une gourbe, selon I’équipement auxiliaire en service.

Etant lonné que les valeurs x et y sont toujours spécifiées en MW lés attributs xMultiplier et
y1Mulfiplier n’ont pas besoin d’étre fournis.

Membrfres Natifs

GeneratingUnit 1.1 GeneratingUnit Une unité de production peuf avoir
une courbe de la puissance [active
brute en fonction de la puis$ance

active nette, décrivant les pdrtes et
les exigences relatives a I'épergie

auxiliaire de I'unité.

Membfes Hérités

curveStyle 15 CurveStyle voir Curve
xUnit 1.1 UnitSymbol voir Curve
y1Unit 1.1 UnitSymbol voir Curve
y2Unit 0..1 UnitSymbol voir Curve
mRID 0..1 string voir IdentifiedObject

description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject

5.3.1.22 LoadArea

LoadModel

Classe désignant la racine ou le premier niveau dans une structure hiérarchique pour le
groupement de charges a des fins de mise a I'échelle des charges du flux de charge.
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