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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Part 452: CIM Static transmission network model profiles

FOREWORD

1) The prtermatiomatEtectrotechmmicat-Commmission \iE\J} fs—a—wortdwide U|ga||i4ai.iun forstamdardizatiomr—cor |prising
all pational electrotechnical committees (IEC National Committees). The object/of I[E bromote
integnational co-operation on all questions concerning standardization in the electrigal\ and ele ields. To
this |end and in addition to other activities, IEC publishes International Standards, ifications,
Technical Reports, Publicly Available SpeC|f|cat|ons (PAS) and Guides s “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any | erested
in the subject dealt with may participate in this preparatory work. 2 hd non-
govgrnmental organizations liaising with the IEC also participate in this{prepara closely
with| the International Organization for Standardization (ISO) in acgord ined by
agrgement between the two organizations

2) Thelformal decisions or agreements of IEC on technical matters e hational
congensus of opinion on the relevant subjects since each fechnicakco from all
intefested IEC National Committees

3) IEC|Publications have the form of recommendations fgf National
Conimittees in that sense. While all reasopakle efforts of IEC
Publications is accurate, IEC cannot belheld\res for any
misipterpretation by any end user.

4) In order to promote international uniformit ications
trangparently to the maximum extent posgi ivergence
between any IEC Publication and the correspond icated in
the [atter

5) IEC|itself does not provide apy a hformity
assgssment services and for any
servjces carried out by indep

6) All users should@

7) No ljability shall a brts and
menpbers of its tech hage or
other damage of 2 Swhether direct or indirect, or for costs (including legal feps) and
expgnses arising\out\o itation,/use of, or reliance upon, this IEC Publication or any other IEC
Publications

8) Atteption is grawn { ative’ references cited in this publication. Use of the referenced publicgtions is
indigpepsahleXor the correct ation of this publication.

9) Atteptio W iy the pogsibility that some of the elements of this IEC Publication may be the sybject of
patent rightsx\JEC shal not\e held responsible for identifying any or all such patent rights.

Interngtional \Standard IEC 61970-452 has been prepared by IEC technical committee 57:

Power

systems management and associated information exchange.

The text of this standard is based on the following documents:

FDIS Report on voting
57/1366/FDIS 57/1384/RVD

Full information on the voting for the approval of this standard can be found in the report on

voting

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

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

* reconfirmed,
e withdrawn,

* replaced by a revised edition, or
+ amended

IMPORTANT - The 'colour inside’' logo on the cover page of
that if contains colours which are considered to be useful f
of its contents. Users should therefore print this documentiusin

cates
nding
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INTRODUCTION

This international standard is one of the IEC 61970 series that define an application program
interface (API1) for an energy management system (EMS2).

The IEC 61970-3x series of documents specify 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 (CIM3) base,
and draft standard IEC 61970-302: Common Information Model (CIM) Financial,

EnergySchedutimg,amdReservatiom:

This gtandard is one of the IEC 61970-4x series of Compoment | Standards that
specify the functional requirements for interfaces that a componén appl s shall
implement to exchange information with other components (or apphcations ' ccess
publicl i ace }ecific
mess \ p . The
imple i 61970-5.

This s ifi ifi i Qr exchange of| static

power
intercd

ities participating in a
to the modeling of their

neighb ¢ or power flow applications.
Currern i i - ‘ een defined. A companion standard,
61970 E ang ed on the Resource Desdription
Frame i a ich is recommended to be uged to

transfe

@

1 Footnote 1 applies to the French version only.
Footnote 2 applies to the French version only.
Footnote 3 applies to the French version only.

To be published.

A W N
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ENERGY MANAGEMENT SYSTEM APPLICATION
PROGRAM INTERFACE (EMS-API) -

Part 452: CIM Static transmission network model profiles

1 Scope
This p P whole,
defines at an abstract level the content and exchange mechanisms used(for d gmitted

The pUrpose of this document is to rigorously define the subset of cIa 3 ibytgs, and
roles from the CIM necessary to execute state estimation and a 5. The
North xcha VQrki 3 EWG)
Commjon Power System Modeling group (CPSM) produeéd i a ments,

which |are shown in Annex C. These requirements are-basec o iges for
exchamnging power system model data for use primari}y i Wi S list of

requirgd data has been extended to facilitate a & meters
common to breaker-oriented applications y \this document establishes
conventions, shown in Clause 5, with” whi i to be
consid
This dpcument is intended for two distinct audie ipien{s, and
may beg

From [the standpoint gf ument
descrilpes a minimum| su ‘ S st be

preser]t in an XMl~for e how
the nefwork is @ (
are tg be used 10 de

ations
5, and

associ e asv'recommended or conditionally required should be
considered requi Wi Qwing/caveat. Consider, as an example, the situation in| which
an exporter produces a data Tile describing a small section of the exporter’s network that
happenps to T o & The resulting XML data file should, therefore, not confain an
instang ss.~On the other hand, if the section of the exporter’s network does
contaif ., <the_res ting data file should contain instances of the Breaker clags that
include i attributes and roles described herein for Breakers. Furthermore, it

should be notfedkthat\an exporter may, at his or her discretion, produce an XML dgta file
contaifingcadditionalclass data described by the CIM RDF Schema but not required by this
document’provided these data adhere to the conventions established in Clause 5.

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 5. 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 recommended or as
not required 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, in whole or in part, are normatively referenced in this document and
are indispensable for its application. 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 the International Electrotechnical Vocabulary, IEC 60050.

IEC 61970-1, Energy management system application program interface (EMS-API) — Part 1:
Guidelines and general requirements

IEC 61970-2, Energy management system application program interface Part 2:

Glossary

IEC 61970-301, Energy management system application prograk
Part 301: Common information model (CIM) base

IEC 61970-501, Energy management system appllcatlo
Part 501: Common Information Model Resource Description

3 Oyerview of data requirements

3.1 Overview

An ex In all
cases,|the purpose of this standard is:

e [To improve the acct 1 i iti , icularly
the representati , dutside the primary domain of the system in
question.

e |To achie@n [ a role
in operatingo

. anning

The cl ihimum
subsef a upport
state ¢
3.2

iditional

reqmrementsare deflned in the sect|ons for the |nd|V|duaI classes.

— 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
VoltageLevel and BaseVoltage indicates that a VoltagelLevel shall be associated with one
and only one BaseVoltage, but a BaseVoltage can be associated with zero to many
Voltagelevels.

— Associations between classes referenced in this document and classes not referenced here
are not required regardless of cardinality. For instance, the CIM requires that a
HydroGeneratingUnit be associated with a HydroPowerPlant. Because the
HydroPowerPlant class is not included in this document the association to HydroPowerPlant
is not considered mandatory in this context.

— The attribute “name” inherited by many classes from the abstract class IdentifiedObject is
not required to be unique. The RDF ID defined in the data exchange format is the only
unique and persistent identifier used for this data exchange. The attribute
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IdentifiedObject.name is, however, always required. The additional attributes of
IdentifiedObject (aliasName, description, and pathName) are not required. If the pathName
attribute is supplied it shall be constructed from the names in the GeographicalRegion /
SubGeographicalRegion / Substation / VoltagelLevel / ... hierarchy. A forward slash, “/”,
shall be used as the separator between names.

Although not defined within this profile, the IdentifiedObject.mRID attribute should be used
as the RDF ID. The RDF ID cannot begin with a number. An underscore should be added
as the first character if necessary. The RDF ID shall be globally unique. A prefix may be
added, if necessary, to ensure global uniqueness, but the RDF ID including the prefix shall
be within the maximum character limit specified below.

The maximum character length of names and identifiers are listed below.

e [rdf:ID — 60 characters maximum

o |ldentifiedObject.name — 32 characters maximum
¢ [ldentifiedObject.aliasname — 40 characters maximum

¢ |ldentifiedObject.description — 256 characters maximum

To| maintain a consistent naming hierarchy, each Substatjon shs i by a
SupGeographicalRegion and each SubGeographicalRegion ined by one and
only one GeographicalRegion.

Equipment defined without connectivity, because i inal(s) afe not
comnected to ConnectivityNodes is allowed,fqr i whose

Tefminal is not associated to a Conpectivity
UTJF-8 is the standard for file encodi

InsLa . The
clagses GeneratingUnit, Switch, ) if the
information to determine S ‘ ingUnit,
HydroGeneratingUnit, Bre S j

3.3 [Transformer modelinyg

A two| winding @- ion to
specify the impeda ings or
split them over the t de side

as shown in Figur

rp + jxp :Q:

IEC 2024/13

Figure 1 — Two winding transformer impedance

A three winding PowerTransformer has three TransformerWindings. The equivalent pi-model
corresponds to three TransformerWindings connected in wye configuration as shown below.
The impedance values for a three winding transformer are specified on each of the three
TransformerWindings. Each of the windings has series impedances rn+jxn and shunt gn+jbn
where n is: p for primary, s for secondary and t for tertiary as shown in Figure 2.
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rs+ixs Secondary

Primary Tertiary

IEC

Additignal requirements related to transformer modeling are list&d below.

— Eafh PowerTransformer and its associated Transform: rdi rs and

PhaseTapChangers shall be contained within one s fran. A : former

th;j“t connects two substations, however, the terminal o hdings

cam be connected to a ConnectivityNode defined i e, the

PowerTransformer, the ti the
PhaseTapChangers are still all defi#ed in one

— A PowerTransformer shall be contai ion. A/TransformerWinding shall be

hall be

co:l:tained by a PowerTransformer.
comtained by a TransformerWinding.

two and no more than | three
an have at most one RatioTapChanger

not have an assqciated
the~winding should be considered to have a fixed

— Eaph PowerTransforme
TrgnsformerWindings.
or | PhaseTapChanger.
Ra

Multipl
regulati

are supported by the CIM model. Depending pn the
tap movement will be defined using eithe¢r the

RatioT| f FapChanger class. Both of these classes are subtypes of
the Ta ) . eof the various subtypes is explained in IEC 61970-301.

3.4

From { odel exchange detailed in Annex A, it is clear that most sitdations
involveg tities that must cooperate. In these situations, it is very important to

establish, which entity has the authority for modeling each region or set of data objects. Hor this
purpoge.the CIM includes classes called ModelingAuthority and ModelingAuthoritySet.|When
multiple— modeling entities are nvolved, 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 Annex B.

For purposes of data exchange, the use of explicit associations between ModelingAuthoritySets
and the objects in the model would create an unnecessary burden because of the potential file
sizes and additional processing necessary. To avoid this situation, when using
ModelingAuthoritySets, a single file shall contain only data objects associated with a single
ModelingAuthoritySet.
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3.5 Use of measurement classes

3.5.1 General

Use of the CIM Measurement classes (Analog, Accumulator, and Discrete) is frequently
misunderstood and has changed over time. Previously in addition to the use representing
points in the system where telemetry is available, the classes had been used to associate
Limits with a piece of Equipment and to define regulated points. Measurements are now only

used to define where telemetry is available and to facilitate exchange of ICCP data.

A Measurement shall be associated with a PowerSystemResource to convey containment
information for the Measurement. Transmission line measurements should be associated with

Power ransformer not with a Transformer Winding. Voltage meas remen
associpted with a piece of equipment, not with a VoltageLevel. A T
shall e associated with a RatioTapChanger or with a PhaseTap
measyrement shall be associated with a Switch or a subtype of Swit

with a
Id be
ement
psition

ece of

equipment. For measurements representing actual telemeté ! i pecially important

that the association to a Terminal defines the specific

associpted with the correct terminal/ o\ the piece \ ing” equipment that is
measyred (SynchronousMachine, Engs 3 [ TransformerW
etc.) Associating the measurement with g terminal .of<the wrorg equipment or the term

two types of measurement, TapPosition an
Terminal.

Three | subtypes of Mea

Discrefe. To descr'e

used, | but onIy

Measurement. The

\ Mr measurementType

<\ : ThreePhasePower
ThreePhaseActivePower

ThreePhaseReactivePower

Valid measurementTypes

Analog LineCurrent

that is
h flow
minal.
all be
being
nding,
nal on

ion to a

[ and
ype is
es of

f=y) NLald
rITaSTvoitage

LineToLineVoltage

Angle

TapPosition

ApparentEnergy

Accumulator ReactiveEnergy

ActiveEnergy

Discrete SwitchPosition



https://iecnorm.com/api/?name=d7221705ca331bf55d56d9034faee61d

- 14 - 61970-452 © IEC:2013

3.5.2 ICCP data exchange

In the context of this data exchange profile, ICCP Data Exchange is only for the purpose of
defining input measurements for use by State Estimator. It is not meant to be used to configure
bidirectional ICCP exchange.

ICCP (known officially as IEC 60870-6 TASE.2) data is exchanged using the Measurement
classes (Analog, Discrete, and Accumulator), the MeasurementValue classes (AnalogValue,
DiscreteValue, and AccumulatorValue), and the MeasurementValueSource class. The
MeasurementValueSource class is used to define the control center supplying the ICCP data.
The Name attribute is set to “ICCP” and the pathName holds the name of the supplying control
center.

The MeasurementValue classes are used to specify the ICCP ID. The ali ibute is
used fo hold the ICCP ID and the Name attribute holds the SC§ | Each
MeasurementValue will be associated with one Measurement. Each being
suppligd via ICCP shall also have an association to a MeasurementV

To clgarly specify the point in the system being measwec uld be
associpted with a Terminal. For a switch status measurement, h NEVE to the

appropriate PowerSystemResource representing the sy otldsbe sufficient.

3.6 |Voltage or active power regulation

To usg CIM to define how a piece of ! the system, an assoriation
is defined between the regulatl q I (SynchronousM3achine,

ShuntCompensator, StaticVarCompensato i anger or PhaseTapChanger) gnd an
instan¢e of RegulatingControl. The Reg i okshall be associated with a Terminal. The
RegulatingControl for a pieee of regulatj } t sadn refer to a Terminal associatged with
anothgr PowerSystemRé [ ) SN ) regulation purposep the
RegulatingControl for @ Synchrenou Rie co d refer to a Terminal associated with a

BusbafSection. The

RegulatingControland
a Syr chronous ing,

Phase[lapChanger

of regulation. The association bgtween
define regulation of voltage or active power. For
pexsater, StaticVarCompensator RatioTapChanger or
g, the association to RegulatingControl is not requ|red.

3.7 Use of cur

3.71
The uge b CurveData attributes will differ for the different types of furves
derived fine 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 intluded
defining the single pdint for the curve. Because the Y value is constant, the CurveData.xvalue
value Wwillbe ignored, if it is supplied at all. A curve should never have multiple instances of
CurveDatawhere the Xvatue vaiue 15 repeated:

3.7.2 Generating unit reactive power limits

Generating unit reactive power limits shall be included in data exchange, but may be specified
differently depending on the characteristics of the generating unit being represented. In most
cases, a SynchronousMachine should be associated with a default ReactiveCapabilityCurve
using the SynchronousMachine.InitialReactiveCapabilityCurve association.

If the reactive power limits of the generating unit do not vary with the real power output, the
reactive power limit attributes on the SynchronousMachine class, minQ and maxQ, can be
used. If the reactive power output of the generating unit is fixed, the reactive power limits
should both be set to the fixed reactive output value.
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3.8 Definition of schedules

The use of the RegularintervalSchedule and RegularTimePoint attributes will differ for the
different types of schedules derived from RegularintervalSchedule. To specify a relative time
for a schedule, the date portion of the dateTime format can be eliminated, which leaves the
ISO 8601 time of day format “hh:mm:ss”. 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 earliest allowed time used in a schedule (BasiclntervalSchedule.startTime) is “00:00:00".
The latest allowed time used in a schedule (RegularintervalSchedule.endTime) is “24:00:00".
The point in time specified by the endTime is not included in the period of the schedule.

A schgdule defining a day shall be defined with multiple RegularTimePoints associated with the
same RegularintervalSchedule. It shall not be defined with multiple sché
For schedules that are associated with Season and DayType, the bn and
DayType are not required. If a schedule does not have an assocjated~Sgason, lile will
be corsidered valid for all Seasons. Similarly, if a schedule/tGegs\no ion to a
DayType, the schedule will be considered to apply to all days
When| SeasonDayTypeSchedules are defined nas
ConfofmLoadSchedules for a given ConformLoa ined for
a givep combination of Season and Day
4 CIM Equipment Profile
4.1 [CIM Equipment Profile
This chapter lists the profiles pH S data exchange and the classes, attr|butes,
and asgsociations that|are s ) . Included are all the classes that a data
consu:l:wer would bk ize_in the data being consumed. Additional classes are
referemced in thi & o be exchanged inherit attributes or associgtions.
For ingtance, many SS€S_inherif attributes from the class IdentifiedObject. However, no
instanges of the j would exist in the data exchanged, so IdentifiedObject
has ngt been incl classes for exchange.
The profil i RIS are listed in Table 2.

ble 2 — Profiles defined in this document
Name Version URI Revision dpte
Equipment 1 http://iec.ch/TC57/61970-452/Equipment/1 2010-05-24

4.2 Concrete Classes
4.2.1 Accumulator

Meas

Accumulator represents a accumulated (counted) Measurement, e.g. an energy value.

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

being used. See section Use of Measurement Class for details.


http://iec.ch/TC57/61970-452/Equipment/1
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— 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.

Inherited Members

measurementType 1.. string see Measurement
PowerSystemResource | 1.. PowerSystemResource | see Measurement
Terminad 0 Terminal Fﬁasure. nent
Unit 1.. Unit (\ %ant
aliasNhme 0.. string \ \&e\«a\td\e))ified Dbject
(\ NS
description 0.. str \\s\e/e’ IdentifiedDbject
/\
name 1. see IdentifiedDbject

pathName 0..

see |ldentifiedDbject

4.2.2

Meas

Accum uIatorVaIre

Native Members

AccumulatorValu

counted) MeasurementValue.

Accunfulator

Accumulator

Measurement|to which

this value is
connected.
Inheritpd Members
Measurementvaluesou 1.. Measurementvaluesou see

rce rce MeasurementValue
aliasName 0.. string see IdentifiedObject
description 0.. string see IdentifiedObject
name 1.. string see IdentifiedObject
pathName 0.. string see IdentifiedObject
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4.2.3 ACLineSegment

Wir

es
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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.

Each ACLineSegment is required to have an association to a BaseVoltage. The association

to Line is not required.

Using the MemberOf_EquipmentContainer association, an ACLineSegment can only be

contained by a Line, but the association to Line is not required.

Attfibutes boch, guch, gcn, ru, and XU are 1or snort Circuit only ana are n equired.

Native|Members
bOch 0..1 Susceptance e shunt
uniformly
distriblited, of|the
entjre line section.
bch Susceptance Positive sequénce

shunt (charging)
susceptance, uniformly
distributed, of|the
entire line sedtion. This
value represepnts the
full charging gver the
full length of the line.

gOc

“ [

g 3
1@(\§

,O’onductance

Zero sequencg shunt
(charging)
conductance, [uniformly
distributed, of|the
entire line section.

gch

Conductance

Positive sequénce
shunt (charging)
conductance, [uniformly
distributed, of|the
entire line section.

Resistance

Positive sequénce
series resistance of the

entire line section.

ro

Resistance

Zero sequence series
resistance of the entire
line section.

1.1

Reactance

Positive sequence
series reactance of the
entire line section.

x0

Reactance

Zero sequence series
reactance of the entire
line section.
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length 0.1 Length see Conductor
BaseVoltage 0..1 BaseVoltage see
ConductingEquipment
aggregate 0..1 boolean see Equipment
EquipmentContainer 0..1 EquipmentContainer feewmert
e
AN N
aliasNhme 0..1 string \ éee\liteg\ﬁﬁngbject
description 0..1 string %\\iﬁ Id&ntifiedDbject
name 1..1 str|<(g see IdentifiedDbject
pathName 0..1 <\str§g see |dentifiedDbject
4.2.4 | ActivePowerLimit s
OperationalLimits %
Limit gdn active power flow:
Native Members
value ActivePower Value of active power

wv

limit.

Inherita@s\\>

type 1.1 string see OperationalLimit
OperationalLimitSet 1.1 OperationalLimitSet see OperationalLimit
aliasName 0..1 string see IdentifiedObject
description 0..1 string see IdentifiedObject
name 1.1 string see IdentifiedObject
pathName 0..1 string see IdentifiedObject
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4.2.5 Analog
Meas

Analog represents an analog Measurement.

— The positiveFlowln 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,

ThfeePhaseActivePower, elc.) by a Measurement. The valid values jor-megasurementType
arq defined in Normative String Tables.
Native|Members
positiveFlowIn 1.1 boolean this
ent i an

power, refactive

r or current with the
onvention that|a
ositive value measured
at the Terminal means
power is flowind into the
related
PowerSystemR¢gsource.

Inherited Members

(0
“

measyrementType

N

Fstring

see Measurement

PowerBystem Res\o\u(€\ A
/\

PowerSystemResource | see Measurement

Terminal Terminal

see Measurement

Unit &\ N\ \31 Unit

see Measurement

aliasNhme \/ 0..1 string see |dentifiedDbject
descripton 0-—1 String see-tdentifiedObject
name 1..1 string see IdentifiedObject
pathName 0..1 string see IdentifiedObject
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AnalogValue represents an analog MeasurementValue.
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Analog 1.1 Analog Measurement to which
iswalue is
NN
Inherited Members (\\\ \\\>
MeasurementValueSou 1..1 Measure lueSODN' ske
rce rce Megsurement)alue
e /
aliasNpme 0..1 (\ @v}}\g/( G ‘> see ldentifiedDbject
@
description 0..1 > strhx\/ see |dentifiedDbject
name 12\ \ % S‘N%g\/ see |dentifiedDbject
/\ N
pathName .. ﬁﬁ’ng see |dentifiedDbject

ApparentPower The apparent power
limit.
Inherited Members
type 1.1 string see OperationalLimit
OperationalLimitSet 1.1 OperationalLimitSet see OperationalLimit
aliasName 0..1 string see IdentifiedObject
description 0.1 string see |ldentifiedObject
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name 1.1 string see |ldentifiedObject

pathName 0.1 string see IdentifiedObject

4.2.8 BaseVoltage

Core

Defines a nominal base voltage which is referenced in the system.

Native|Members

nominalVoltage 1.1 Voltage \\22
rS gsource's
Itage.

Inherited Members

aliasNpme 0..1 (\ @v}?\g/( G ‘> see ldentifiedDbject

description 0..1 stri see IdentifiedDbject

name 12\ \ % S‘N%g\/ see |dentifiedDbject
AN .

pathName [o..\\\\ N\ jﬁ’ng see IdentifiedDbject

4.2.9

Core

A coll ucting

equipn

— Th ined by
Ba y Bays

in the, sending system, then Bays are not required.

Native Members

VoltageLevel 1.1 VoltageLevel The association is
used in the naming
hierarchy.
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Inherited Members

aliasName 0..1 string see IdentifiedObject
description 0..1 string see IdentifiedObject
name 1..1 string see IdentifiedObject
pathName 0..1 string see IdentifiedObject

4.2.10{ Breaker

Wires

A meghanical switching device capable of making, carrymg, < under
norma| circuit conditions and also making, carrying for a sp€cii iR bredking currents
under gpecified abnormal circuit conditions e.g. those of short circuj

Native|Members

ratedqurrent 0..1 “CurrentFlow/ Fault interrupfing
current rating,

Inherited Members <\(\\% >\/

normal|Open M “ __bbolean see Switch

BaseVjpltage BaseVoltage see
<\& \) ConductingEquipment

aggregat KX1 boolean see Equipment
EquipmentCW 1 EquipmentContainer  |see Equipmert
aliasNamse 0 string see-ldentifiedObject
description 0.1 string see |ldentifiedObject
name 1..1 string see IdentifiedObject
pathName 0..1 string see IdentifiedObject
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4.2.11 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 for analysis is
modelled with exactly one logical terminal.

Inherited Members

BaseVpltage 0..1 BaseVoltage
x uipment

aggredate 0.1 boolean Equmert
EquipmentContainer 0.1 Equip tCo talﬁe:\/ see Equipmert
{ i \\/

aliasNhme 0..1 > str g v see |dentifiedDbject

description 0..1 \ % W see |dentifiedDbject
N

1.4 N sthifg see |dentifiedDbject

pathName Q 0..1 < \\) string see |dentifiedDbject

4.2.12

LoadMode|

ConfofmLoad rep {ds that follow a daily load change pattern where the pattern ¢an be
used tp scale load\with a system load.

— The definition of the real and reactive power injections for an EnergyConsumer can b¢ done
using.different sets of attributes. In the simplest case, the injections can be defined directly
using only the attributes pfixed and gfixed.

— The injections for a ConformLoad can be defined as a percentage of the
ConformLoadGroup with the attributes pfixedPct and gfixedPct. In this case, the associated
ConformLoadGroup would have to have an associated ConformLoadSchedule.

— See EnergyConsumer for specific notes about inherited attributes.

Native Members

LoadGroup 1..1 ConformLoadGroup Group of this
ConformLoad.
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pfixed -1 ActivePower see EnergyConsumer

pfixedPct -1 PerCent see EnergyConsumer

gfixed -1 ReactivePower see EnergyConsumer

gfixedPct -1 PerCent see EnergyConsumer

LoadREsponse -1 Lo_athesponseCharact nergyEgnsumer
eristic

>

BaseVpltage

BaseVoltage

ROEN
RN

onductimgEquipment

O\ N/

aggregate

bootean

SO

—

see Equipmer

EquipmentContainer

~
\Eqéi“ﬁmﬁ@nt)gi%r

—

see Equipmer

aliasName

see IdentifiedDbject

description

see IdentifiedDbject

name see IdentifiedDbject
pathName see IdentifiedDbject
4.2.13

LoadM

A grou

Inheritee-Members

SublLoadArea 21 SublLoadArea see LoadGroup
aliasName -1 string see IdentifiedObject
description 21 string see |ldentifiedObject
name -1 string see IdentifiedObject
pathName -1 string see IdentifiedObject
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4.2.14 ConformLoadSchedule

LoadModel

— 25—

A curve of load versus time (X-axis) showing the active power values (Y1-axis) and reactive
power (Y2-axis) for each unit of the period covered. This curve represents a typical pattern of
load over the time period for a given day type and season.

the value1Multiplier and value2Multiplier attributes do not need to be specified.

Because value1 will always be specified in MW and value2 will always be specified in MVAr,

Native

Members

ConfofmLoadGroup 1..1 ConformLoadGrou
Sroup
Schedule
Inherited Members (\</(7 A \>
DayType 1.1 DayType’ \_) see
SeasonDayType§chedule
Seasoh 1..1 on see
m % és\) SeasonDayTypeSchedule
I RN
endTime 1.1 dateTime see
Q RegularintervalS¢hedule
e N
timeStep N \\) Seconds see
(\ \\ RegularintervalS¢hedule
NALYAN
startTim?e\\\ \1}1 dateTime see BasiclntervalSchedule
value1|Unit ~_[1.1 UnitSymbol see BasiclntervalSchedule
value2dmit 4 UllitSylllbui see BasicintervatSchedule
aliasName 0..1 string see IdentifiedObject
description 0.1 string see |ldentifiedObject
name 1..1 string see IdentifiedObject
pathName 0..1 string see IdentifiedObject
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Core
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Connectivity nodes are points where terminals of conducting equipment are connected together

with zero impedance.

Native Members

By convention, ConnectivityNodes may only be placed within VoltagelLevels.

Conn

= ConnesctivityNodeContainer

Containerofthis

tivityNodeConta

iner

onnectivity npde.

[N

Inherited Members

AN

aliasNpme 0..1 string <\ X ﬁk@zﬁfied Dbject
description 0..1 stri?g/_\ N\ > € IdentifiedDbject
@)
name 1.1 (\ éb?\g/( G ‘> see |dentifiedDbject
)
pathName 0..1 > strhvx\/ see |dentifiedDbject
4.2.16| ControlArea %

ContrglArea

A confrol area i
termingls) which may
powerflow solutio

that aphy numben of\owe

physical mod

Native

ating’units and/or loads and a cutset of tie lines (as
y of purposes including automatic generation dontrol,

erchange sontrol specification, and input to load forecasting. Note

bn the

netintq

rchange\)

1.

1

ActivePower

The specified |positive
net interchange into
the control arg¢a.

pTolerance 0..1 ActivePower Active power net
interchange tolerance
type 1.1 ControlAreaTypeKind | The type of control

area defintion used to
determine if this is
used for automatic
generation control, for
planning interchange
control, or other
purposes.
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EnergyArea 1..1 EnergyArea The energy area that is
forecast from this
control area
specification.

Inherited Members

aliasName 0..1 string see IdentifiedObject

description 0..1 string see IdentifiedObject

name 1.1 string <&se&@u&ed Dbject

pathName 0..1 string <\\ W\Qgﬁ Dbject
N

4.2.17] ControlAreaGeneratingUnit

ContrglArea

may i
refere

Native|Members

clude the same generating unib

A con’lrol area generating unit. This
ce a specific generating unit.

hitions
should

ContrdlArea [ 1.1

<

 ControlArea

area for the g

The parent control

enerating

unit specificatjons.

GeneratingUnit

GeneratingUnit

The generatin
specified for t

a control area
include a
GeneratingUn
once.

g unit
Nis

control area. Note that

should

it only

4.2.18—€Currenttimit

OperationalLimits

Operational limit on current.

Native Members

value 1..

1

CurrentFlow

Limit on curre

nt flow.
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Inherited Members

type 1.1 string see OperationalLimit
OperationalLimitSet 1..1 OperationalLimitSet see OperationalLimit
aliasName 0..1 string see IdentifiedObject
description 0..1 string see IdentifiedObject

AN
name 1.1 string &see Id%gfied Dbject
/\< N

pathName 0..1 string \ \se\e\&hi\ﬁ?)bject
N

4.2.19| CurveData

Core

Multi-gurpose data points for defining a

— The CurveData class is used to rep va s curves that derive frgm the

Cufve class. The curves defined in thi
GropssToNetActivePowerCurve
RepctiveCapabilityCurge

Native|Members

depending on|the X-

xvalue N A float The data valuf of the
< X-axis variablg,
(\ \\ axis units

first Y-axis variable,
depending on|the Y-
axis units

ylvalup N \‘>1 float The data valug of the

y2valuge 1..1 float The data valug of the
second Y-axis variable
(if present), depending
on the Y-axis units

Curve 1..1 Curve The Curve defined by
this CurveData.
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DayType

LoadModel

Group of similar days, e.g., Mon/Tue/Wed, Thu/Fri, Sat/Sun, Holiday1, Holiday2.

Inherited Members

The name 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.

L

aliasName 0.1 string < sew Dbject
description 0..1 string /\ \ ee\@ified Dbject
AN

name 1.1 striy/—\ \ \s\e} IdentifiedPbject

pathName 0..1 }R@/ /\\ see IdentifiedDbject
&)

4.2.21] Disconnector

Wires

A marjually operated or mqtor™gQperated switching device used for changipg the

conneg¢tions in a circujthor far isolating.axc

required to open oi close cifc

Inherited Members

r equipment from a source of powe

r. It is

norma|Open {\\\\!\1\ boolean see Switch
NALYAN
BaseVplt e\ \)}1 BaseVoltage see
ConductingEquipment
aggregate 0..1 boolean see Equipment

EquipmentContainer 0..1 EquipmentContainer

see Equipment

aliasName 0.1 string see IdentifiedObject
description 0..1 string see IdentifiedObject
name 1..1 string see IdentifiedObject
pathName 0.1 string see IdentifiedObject
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4.2.22 Discrete

Meas

Discrete represents a discrete Measurement, i.e. a Measurement reprsenting 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
mpncnrpmnnnypn are defined in Normative Qtring Tahles

Inherited Members

/\

measyrementType 1.1 string 1ent

PowerBystemResource | 1..1 PowerSyy&xQ see Meésurement

Terminal 0..1 Ter((mal \> sée Measurerhent

Unit 1.1 <\<\ ?g\/< )\> see Measurerhent

aliasNhme 0..1 (‘ sk% see |dentifiedDbject

description W X)) s}{i@ see |dentifiedDbject
[EAN

—

name (x 1\4> \v string see |dentifiedDbject

pathName < N\) string see IdentifiedDbject

4.2.23

Meas

DiscrefeValuerepresents a discrete MeasurementValue.

NativelMembers

Discrete 1.1 Discrete Measurement to which
this value is
connected.
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Inherited Members
MeasurementValueSou | 1..1 MeasurementValueSou | see
rce rce MeasurementValue
aliasName 0..1 string see IdentifiedObject
description 0..1 string see IdentifiedObject
pathName 0..1 string W%ject
4.2.24| EnergyConsumer \Q
Wires
Generijc user of energy — a point of consumption on the del
— The definition of the real and reactive powe : grgyConsumer can bg¢ done
using different sets of attributes. In\the ase \the injections can be defined directly
using only the attributes pfixed and qgfixed.
— To| specify conforming the classes ConformLoad,
NopConformLoad, or th
— The attributes defining\theN\affect o by an
asgociated LoadRepponse ut are
nof required.
Native Members@
A\
pfixed 0.. ActivePower Active power of the
load that is| a fixed
quantity.
AN
pfixedPct™__ 0,1 PerCent Fixed active power as
per cent of Igad group
fixed active power
qfixed 0 ReastivePower Reastive—pewer of the
load that is a fixed
quantity.
gfixedPct 0..1 PerCent Fixed reactive power
as per cent of load
group fixed reactive
power.
LoadResponse 0..1 LoadResponseCharact |The load response
eristic characteristic of this
load.
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BaseVoltage

BaseVoltage

see
ConductingEquipment

aggregate

boolean

see Equipment

EquipmentContainer

EquipmentContainer

see Equipment

aliasName string fee ntifiedObject
P e

description string < SGW Dbject

name string \ %\i{ep}ified Dbject

pathName \s@e’ IdentifiedDbject

strlm N

4.2.25| EquivalentBranch

Equivdlents

The class represents equivalent bran

o

Native|Members [\/\

r Resistance Positive sequence
series resistance of the

(\ reduced brangh.
X Reactance Positive sequence

N

series reactarjce of the
reduced brangh.

X
Inherited Membe

EquivdlentNetwork

EquivalentNetwork

see

EquivatentEquipment

BaseVoltage

BaseVoltage

see
ConductingEquipment

aggregate

boolean

see Equipment

EquipmentContainer

EquipmentContainer

see Equipment

aliasName

string

see IdentifiedObject
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description 0..1 string see IdentifiedObject
name 1..1 string see IdentifiedObject
pathName 0..1 string see IdentifiedObject
4.2.26 Equivalentinjection

Equivalents

This c|ass represents equivalent injections (generation or load). Voltage v tion is,dllowed

only af the local connectivity node.

Native|Members

AN

not the

maxP 1.1 ActivePow \ axM active power
of the injection.
minP 1.1 ACWGW Minimum actiye power
of the injection.
O\
regulationCapability 1.1 b IeaU Specifies whether or

Equivalentinjgction has
the capability fo
regulate the Iqcal
voltage.

regulationStatus

boolean

Specifies the default
regulation stafus of the
Equivalentinjdction.
True is regulating.
False is not rggulating.

regulationTa et\

Voltage

The target volfage for
voltage regulgtion.

N

Inherited Membe

EquivdlentNetwork 1.1 EquivalentNetwork see
EquivalentEquipment
BaseVoltage 0..1 BaseVoltage see
ConductingEquipment
aggregate 0..1 boolean see Equipment
EquipmentContainer 0..1 EquipmentContainer see Equipment
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aliasName 0..1 string see IdentifiedObject
description 0..1 string see IdentifiedObject
name 1..1 string see IdentifiedObject
pathName 0..1 string see IdentifiedObject

4.2.27 EquivalentNetwork

Equivdlents

A clasp that represents an external meshed network that has bee
equivalent model. The ConnectivityNodes contained in the equival
interngl nodes of the equivalent. The boundary Connectivity
conne¢ts outside itself are NOT contained by the equivalent.

Inherited Members

trically
reflect
jvalent

aliasName 0..1 see IdentifiedDbject
description 0..1 (>\ {\ str\v&\/ see |dentifiedDbject
name 1.1 \ % §m\h§k) see |dentifiedDbject
pathName 0<1<\\/\ ) see IdentifiedDbject

4.2.28

Equivg
The cl

Native

b Susceptance Positive sequénce
shunt susceance.

g 1.1 Conductance Positive sequence
shunt conductance.

Inherited Members

EquivalentNetwork 1..1 EquivalentNetwork see
EquivalentEquipment

BaseVoltage 0..1 BaseVoltage see

ConductingEquipment
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aggregate 0..1 boolean see Equipment
EquipmentContainer 0..1 EquipmentContainer see Equipment
aliasName 0..1 string see IdentifiedObject
description 0..1 string see |ldentifiedObject
name 1.1 string entifiedPbject
pathName 0..1 string <\ sebl\ntﬁﬁ'«i)bject
4.2.29| FossilFuel \>
Produgtion

The fopsil fuel consumed by the non-nuclear ther

Native|Members

fossilFuelType

QS

The type of fpssil fuel,
such as coal, oil, or
gas.

Inherited Memb

aliasName 1 string see IdentifiedDbject
AR

description <\ (INY string see IdentifiedDbject

name \\\ \1>1 string see |dentifiedDbject

pathName \/ 0..1 string see |dentifiedDbject

4.2.30 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.

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

— The net real

power

limits can be defined

in three ways;

1) with the attributes

maxOperatingP and minOperatingP, or 2) with the attribute ratedNetMaxP or 3) with the
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attributes ratedGrossMinP and ratedGrossMaxP used in conjunction with an associated
GrossToNetActivePowerCurve.

The control status of the unit is defined with the attribute genControlSource, but it is not

required. The participation factor attributes longPF, normalPF, and shortPF are not

required.

HydroGeneratingUnit and ThermalGeneratingUnit, do not apply.

and variableCost are not required.

Native Members

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

The attributes governorSCD, maximumAllowableSpinningReserve, nominalP, startupCost,

genCopntrolSource

0..1

GeneratorControlSoup
e

s

\The_solfce of| controls
for%% timg unit.

goverrlorSCD

<

PerCent

45

/

Governor Speled
han Droop. This is
the change in
erator pow
divided by the
in frequency
normalized by
nominal powe
generator and
nominal frequ
expressed in
and negated.
positive value|of speed
change droop|provides
additional generator
output upon aldrop in
frequency.

er output
change

the

r of the
the
bncy and
percent
A

initialF

D

ActivePower

active
5 used to

Default Initial
power which i
store a powerflow
result for the ipitial
active power for this
unit in this nefwork
configuration

longPH

float

t
icipation

Generating un
economic partf

factor

maximumAllowableSpi
nningReserve

0..1

ActivePower

Maximum allowable
spinning reserve.
Spinning reserve will
never be considered
greater than this value
regardless of the
current operating point.
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This is the maximum
operating active power
limit the dispatcher can
enter for this unit

maxOperatingP 1.1 ActivePower

This is the minimum
operating active power
limit the dispatcher can
enter for this unit.

minOperatingP 1.1 ActivePower

nominalP 0..1 ActivePower The nominal power of
ing unit.
recise
rcentage
s such

r speed

N

norma

PF

flo \
T

Generating un
economic partf
factor

it
icipation

ratedG

rossMaxP

The unit's gro
maximum cap
(Book Value).

5s rated
acity

ratedG

rossMinP

9
A\

(
N

}f(vePower

VAct«@W
A

The gross rat

d

minimum geng¢ration

level which thé unit can
safely operatd at while
delivering power to the

transmission

rid

ratedN

etMa \

ActivePower

The net rated
maximum cap)
determined by
subtracting th
auxiliary pows
operate the in

acity

1%

e

r used to
ternal

plant machinelgy from

the rated gros

maximum cap

acity

shortPF

float

Generating unit
economic participation

factor

startupCost

Money

The initial startup cost
incurred for each start
of the GeneratingUnit.
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variableCost 0.1 Money The variable cost

component of

production per unit of

ActivePower.
Inherited Members
aggregate 0.1 boolean see Equipment
EquipmentContainer 0..1 EquipmentContainer see Equipment

A\
aliasNhme 0..1 string <\ se‘e{m\m\i%d Dbject
description 0..1 string g\ﬁ\é&%ified Dbject
N
name 1.1 stri?_\ \ see IdentifiedDbject
pathName 0..1 str@/ \ see IdentifiedDbject
(\“/ O
"’
4.2.31| GeographicalRegion
Core %
A geographical region qof a powex|syste work el.
Inheritpd Membe@
aliasNhme <\ .1\0 string see |dentifiedDbject
description 0\> string see |dentifiedDbject
AN

name \\\ \1}1 string see |dentifiedDbject
pathName ~_]0.1 string see |dentifiedDbject

4.2.32 GrossToNetActivePowerCurve

Production

Relationship 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 service loads, when
modeled, should be treated as non-conforming bus loads. There may be more than one curve,
depending on the auxiliary equipment that is in service.

attributes do not need to be supplied.

Because the x and y values will always be specified in MW, the xMultiplier and y1Multiplier
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GeneratingUnit 1.1 GeneratingUnit A generating unit may
have a gross active
power to net active
power curve,
describing the losses
and auxiliary power
requirements of the
unit

Inherited Members

ANEE N

curveStyle 1.1 CurveStyle \ seeW

xUnit 1.1 UnitSymbo X ﬁWe

y1Unit 1.1 /9(\0\ > e Curve

y2Unit 0.. (\ (\’U\}Wzb ‘> see Curve

aliasNhme 0..1 (A %% see |dentifiedDbject

(N
description m \) s@ see |dentifiedDbject
N

name \)> \\ B Fstring see |dentifiedDbject

pathName , string see ldentifiedDbject

4.2.33

Produgti

A gengrating un prime mover is a hydraulic turbine (e.g., Francis, Pelton, Kaplan).
— The_atiributes governorSCD, maximumAllowableSpinningReserve, nominalP, startuPCost,
and-variableCost are not required

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
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maximumAllowableSpi |0..1 ActivePower see GeneratingUnit
nningReserve

maxOperatingP 1..1 ActivePower see GeneratingUnit
minOperatingP 1..1 ActivePower see GeneratingUnit
nominalP 0..1 ActivePower see GeneratingUnit
normalPF 0..1 float see GeneratingUnit
rateddrossMaxP 0..1 ActivePower <k§e§\n¢<ﬂngumt
rated@rossMinP 0..1 ActivePower /\ e nér@/tziﬁgUnit

NS
ratedNetMaxP 0..1 ActivePow \\iﬁ Gé&neratirlgUnit
shortP[F 0..1 roat< \> see GeneratingUnit
£)

startugCost 0..1 ”Mro\r%y < C) )\) see GeneratingUnit
variableCost 0..1 %9\ see GeneratingUnit

aggregate 61\\( \ Wn see Equipmerijt
[ o\
EquiprwentContai{% O..12 \> EquipmentContainer see Equipmert
C NAN S
aliasNhme < Ow string see |dentifiedDbject
description \ \ 0..\7\) string see IdentifiedDbject
NN
name R \ % string see |dentifiedDbject
pathName 0..1 string see IdentifiedDbject
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4.2.34 HydroPump

Production

41—

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

Native Members

SynchronousMachine

1.

1

SynchronousMachine

The synchronous

machine drives the
turbine-which-moves

N

BN

a low
higher
direction
ation for
or may
he as for

Inherited Members

(0,
kM)

aliasName 0..1 @ \str&g see IdentifiedDbject

description 0..1 (l ringx see |dentifiedDbject
(@

name 1W stri see ldentifiedDbject

pathName .. \ \ Lsfring see |dentifiedDbject

4.2.35

This is

Native|Membeérs

<

mber assigned to this UML model file.

FACNMVergion attributes should be assigned the values defined ps the

A UML. Currently the initial value for version is IEC61970CIM[14v15.

date 1 dateTime Form 15 YYYY-MM-DD
For example for
January 5, 2009 it is
2009-01-05.

version 1.1 string Form is

IEC61970CIMXXVYY
where XX is the major
CIM package version
and the YY is the minor
version. For example
IEC61970CIM13v18.
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4.2.36 ImpedanceVariationCurve

Wires

An Impedance Variation Curve describes the change in Transformer Winding impedance
values in relationship to tap step changes. The tap step is represented using the xValue,
resistance using y1lvalue, reactance using y2value, and magnetizing susceptance using
y3value.

The resistance (r), reactance (x), and magnetizing susceptance (b) of the associated
TransformerWinding define the impedance when the tap is at neutral step. The curve values
represgnt the r‘hnngp to the impedance from the neutral step values The impedance at a non-
neutra| step is calculated by adding the neutral step impedance (from the JfansformerWjnding)
to the pelta value from the curve.

Native|Members

%

N
Q\W%

TapChanger 1..1 TapChan
pedanceVariatjonCurve
efi impedandge
changes for a
pChanger.

(U4
Inherited Members > \\\)\/

curveStyle 1.1 Wle see Curve

xUnit 1X\\& \\ WSymbol see Curve

y1Unit 1..1< \\) UnitSymbol see Curve

y2Unit <\ w UnitSymbol see Curve
AN

aliasN arz\\ X \1\/ string see |dentifiedDbject
description \\> N/ string see |dentifiedDbject
name 1..1 string see IdentifiedDbject
pathName 0.1 string see IdentifiedObject
4.2.37 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
ACLineSegments and SeriesCompensators.

— A Line is not required to be associated with a SubGeographicalRegion.
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Native Members

— 43 —

Region 0..1 SubGeographicalRegion |A Line can be
contained by a
SubGeographical
Region.

Inherited Members

aliasName 0..1 string see IdentifiedObject
AN

description 0..1 string \see Ide\%d Dbject

AN

name 1.1 string (\\ W\iﬁg&)bject

pathName 0..1 string &\\ séi IdentifiedPbject

4.2.38| LoadArea \>

LoadModel G

The class is the root or first level i
purpode of load flow load scaling.

Inherited Members

N o\

~ ructure for grouping of loads {or the

31

aliasName Q 0..1 string see IdentifiedDbject

description .1 string see IdentifiedDbject
AR

name <\ 1\> string see |dentifiedDbject
\ string see IdentifiedDbject

pathNam(e\\

Y

4.2.39

LoadBreakSwitch

Wires

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

Native Members

ratedCurrent

1.

1

CurrentFlow

Current carrying
capacity of a wire or
cable under stated
thermal conditions.
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normalOpen

boolean

see Switch

BaseVoltage

BaseVoltage

see
ConductingEquipment

aggregate

boolean

see Equipment

EquipmentContainer

EquipmentContainer

—

(\fe(e_\fwmer

aliasNgme

string

\ éee\lﬁi}mgdjbject

description

see ld&ntifiedDbject

name

see |dentifiedDbject

pathName

see |dentifiedDbject

4.2.40

LoadModel

Model$ the characteris

such as voltage @r

If Loa
and us

Active
cim:Lo
Reacti
cim:Lo
Where

*

Pnominal

* means "muliply" and ** is "raised to power of".

ditions

ecified

(Voltage/cim:BaseVoltage.nominalVoltage) **

(Voltage/cim:BaseVoltage.nominalVollage)**
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Native Members

~ 45

exponentModel

1..1

boolean

Indicates the
exponential voltage
dependency model
(pVoltateExponent and
gVoltageExponent) is
to be used. If false, the
coeficient model
(consisting of
pConstantimpedance,

N

staniCurfent,

er,
edance,
rent, and
er)is to

pConstantCurrent

1..1

float

N

45

Partion of active power
load modeled |as
cdnstant currgnt. Used

only if the
useExponentNlodel is
false. This value is
noralized against the
sum of pZ, pl,land pP.

pConstantimpedance

|
X

1.1

é\)

Portion of active power
load modeled|as
constant impedance.
Used only if the
useExponentNodel is
false. This value is
noralized against the
sum of pZ, pl,land pP.

pConstantPower

float

Portion of active power
load modeled|as
constant powgr. Used
only if the
useExponentNlodel is
false. This value is
noralized against the
sum of pZ, pl,land pP.

pFrequencyExponert

froat

er unit
frequency effecting
active power

pVoltageExponent

1.1

float

Exponent of per unit
voltage effecting real
power. This model
used only when
"useExponentModel" is
true.
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qConstantCurrent

float

Portion of reactive
power load modeled as
constant current. Used
only if the
useExponentModel is
false. This value is
noralized against the
sum of qZ, ql, and gP.

gConstantimpedance

1.1

float

Portion of reactive
power load modeled as
constant impedance.

d only ii-tAe

odel is
ue is
ainst the
and gP.

qConstantPower

1..1

A

float ort reagtive
\ power load modeled as
copstant power. Used
only if the
useExponentNlodel is

false. This value is
noralized against the
sum of qZ, ql,land gP.

gFreqdencyExponent

Exponent of per unit
frequency effgcting
reactive power

qVoltageExponent [

9,

&

Exponent of per unit
voltage effecting
reactive powef. This
model used only when
"useExponentModel" is
true.

Inherited Me@w
AN

aliasN an?e\\ \ \0)1 string see |dentifiedDbject
description 0..1 string see IdentifiedDbject
name 1.7 siring see TdeniifiedObject
pathName 0..1 string see IdentifiedObject
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4.2.41

Meas

— 47

MeasurementValueSource

MeasurementValueSource describes the alternative sources updating a MeasurementValue.
User conventions for how to use the MeasurementValueSource attributes are described in the

introduction to IEC 61970-301.

Inherited Members

aliasName 61 string F%“ﬁﬁcd Dbject
description 0..1 string /\ ASWW Dbject
name 1.1 string (\\ Ew\léti\tf{@é Dbject
pathName 0..1 string %\\ séi Id¥ntifiedPbject
4.2.42] MutualCoupling

Wires

This class represents the zero sequenc

Native|Members

bOch

«S/usceptance

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

distange

g\/

Length

the first
1 terminal
pled

Distance from
line's specifie
to start of cou
region

distang¢ed?2

1.1

Length

Distance from| the first
line's from spécified

terminal to end of
coupled region

distance21

1.1

Length

Distance from the
second line's specified
terminal to start of
coupled region

distance22

1.1

Length

Distance from the
second line's specified
terminal to end of
coupled region
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gOch

Conductance

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

ro

Resistance

Zero sequence branch-
to-branch mutual
impedance coupling,
resistance

x0

Reactance

B branch-

upling,

First_T

[erminal 1.1

S

ANANNE

Terminal

Sy,

e§ta(t)ing terminal
fonthe calculgtion of
istances along the
first branch of|the
mutual coupling.
Normally
MutualCoupling would
only be used for
terminals of AC line
segments. The first
and second tgrminals
of a mutual cqupling
should point tp
different AC lipe
segments.

Secon

i Terminal <

Terminal

The starting te¢rminal
for the calculgtion of
distances along the
second branch of the
mutual coupling.

Inherit

S

aliasN

AMe 0..1

string

see IdentifiedDbject

description 0..1

string

see IdentifiedObject

name

string

see IdentifiedObject

pathName 0..1

string

see IdentifiedObject

4.2.43

LoadM

NonConformLoad

odel

NonConformLoad represent loads that do not follow a daily load change
are not correlated with the daily load change pattern.

pattern and changes
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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 gfixed.

The injections for
NonConformLoadGroup with the attributes pfixedPct and qgfixedPct.
associated NonConformLoadGroup would have to have
NonConformLoadSchedule.

a NonConformLoad can be defined as a percentage of the
In this case, the
an associated

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.

Nativeriembers
LoadGroup 1..1 NonConformLoadGro Gro of this
Confor

Inherited Members \\\\\)

pfixed 0..1 Acti/e/P_oWa\ s e EnergyCgnsumer

pfixedPct 0..1 /\ /\”ﬁkﬁ(;,e'ﬁ/ G > see EnergyCgnsumer

gfixed 0..1 > Re ctlvw see EnergyCgnsumer

gfixedPct \ \r@ see EnergyCgnsumer

LoadResponse \ /IjatéResponseCharact see EnergyCgnsumer
x\ istic

(\?

BaseVjpltage W BaseVoltage

see
ConductingEquipment

aggreg ate 1\/ boolean see Equipment
Equiprwent\O&Qer\ \0/1 EquipmentContainer see Equipmert
aliasName 0.1 string see IdentifiedDbject
description 0..1 string see |ldentifiedObject
name 1..1 string see IdentifiedObject
pathName 0.1 string see IdentifiedObject
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4.2.44 NonConformLoadGroup
LoadModel
Loads that do not follow a daily and seasonal load variation pattern.

Inherited Members

SublLoadArea 1.1 SubLoadArea see LoadGroup

aliasName 0..1 string (see IWed Dbject
RN

description 0..1 string

see\%@ Dbject

name 1.1 string /\\\ ee\td\e/n}ifiedjbject
AN

pathName 0..1 stri?/\ \ \\s\eye?ldentified Dbject

4.2.45| NonConformLoadSchedule

LoadModel

An active power (Y1-axis) and reactive\po 8 edule (curves) versus time (X-axis)

for non-conforming loads, 79 ye-i g er station service (where modgled)

— Befause value1 wil xecifiedin MW and value2 will always be specified in[MVAr,
thg value1Multiplier a \ pliernattribdtes do not need to be specified.

Native Members@

N
NonCgnformLoadGr \p\ 1.. NonConformLoadGroup | The
8\ \/ NonConformL

where the

badGroup

NonConformLepadSche
<\ \ dule belongs.
N

Inherited Memb

DayType 1.1 DayType see
SeasomBayTypeSched
ule

Season 1.1 Season see
SeasonDayTypeSched
ule

endTime 1.1 dateTime see
RegularintervalSchedul
e



https://iecnorm.com/api/?name=d7221705ca331bf55d56d9034faee61d

61970-452 © IEC:2013 -51-
timeStep 1..1 Seconds see
RegularintervalSchedul
e
startTime 1.1 dateTime see
BasiclntervalSchedule
value1Unit 1.1 UnitSymbol see
BasiclntervalSchedule
value2Unit 1.1 UnitSymbol ce
<\ BasiclntervalS§chedule
CNLERCS
aliasNpme 0..1 string <\ séﬁ@iﬁéd Dbject
description 0.1 string \\x \e> IdentifiedDbject
name 1..1 str see IdentifiedDbject
pathName 0..1 <\<\str\<x « U )\) see ldentifiedDbject
4.2.46| NuclearGeneratingUnit s

Produgtion
A nuclgar generating u
Inherited Member

/\
genControISource \(\ GeneratorControlSource |see GeneratingUnit
govern & \ \ PerCent see GeneratingUnit
initialR > A ActivePower see GeneratingUnit
longPH 0..1 float see GeneratingUnit
maximumAllowableSpi |0..1 ActivePower see GeneratingUnit
nningReserve
maxOperatingP 1..1 ActivePower see GeneratingUnit
minOperatingP 1..1 ActivePower see GeneratingUnit
nominalP 0..1 ActivePower see GeneratingUnit
normalPF 0..1 float see GeneratingUnit
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ratedGrossMaxP 0..1 ActivePower see GeneratingUnit
ratedGrossMinP 0..1 ActivePower see GeneratingUnit
ratedNetMaxP 0..1 ActivePower see GeneratingUnit
shortPF 0..1 float see GeneratingUnit
startupCost 0..1 Money see GeneratingUnit
variableCost 0..1 Money Neratingumt
L OAX
aggregate 0..1 boolean x %\Eq\ﬁ@t

—

EquipmentContainer 0..1 EquipmeMneN \sie\Eq/u?pmer
AN
SO\ N/

©
N

aliasName

string \> see ldentifiedDbject
$) &

N\

description

\stréwg < O )\> see IdentifiedDbject

?
S

—_
-_—

name

\sw@\ see IdentifiedDbject

pathName O</1\ /\\Q st\r"rgg see IdentifiedDbject
N\

4.2.47| OperationalL
Opera ionaILimit<>
A set
or sea
would

appare
togeth

et. Sets of limits might apply to a specific tempefature,
its may contain may different severities of limit levegls that
ment. The set may contain limits of different types sdich as
mits or high and low voltage limits that are logically gpplied

Native

Equipr'\onf 1.1 I:quilr_\mnnf The equpment to which
the limit set applies.

Terminal 1.1 Terminal The terminal
specifically associated
to this operational limit
set. If no terminal is
associated, all
terminals of the
equipment are implied.
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Inherited Members

aliasName 0..1 string see IdentifiedObject
description 0..1 string see IdentifiedObject
name 1..1 string see IdentifiedObject
pathName 0..1 string see IdentifiedObject

4.2.48| OperationalLimitType

OperationalLimits

A type|of limit. The meaning of a specific limit is described in this clas

Native|Members

RN

acceptableDuration 1.1

(R

The nominal
acceptable duration of
the limit. Limits are
commonly expgressed
in terms of the a time
limit for which|the limit
is normally acteptable.
The actual acgeptable
duration of a gpecific
limit may depe¢nd on
other local fadtors such
as temperature or wind
speed.

directipn \%

OperationalLimitDirecti
onKind

The direction pf the
limit.

e
Inherita@ \)

aliasName 0..1 string see IdentifiedDbject
description 0..1 string see IdentifiedObject
name 1..1 string see IdentifiedObject
pathName 0..1 string see IdentifiedObject
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PhaseTapChanger
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A specialization of a voltage tap changer that has detailed modeling for phase shifting
capabilities. A phase shifting tap changer is also in general a voltage magnitude transformer.
The symmetrical and asymmetrical transformer tap changer models are defined here.

— The attribute licflag specifies whether or not a TapChanger has load tap changing
capabilities. If the ItcFlag is true, the attributes highStep, lowStep, neutralStep, normalStep
and stepPhaseShiftincrement are all required.

— Th
xS

Native

e dltriputes voltagesteplincrementOutUTFnase, windinguonnectionAn

epMin are not required.

Members

xXoteplivig

XX

x, and

nomin
hase

hlVoltageOutOfP | 0..1

<

&

AN

pChahger.n

oltage, but thi

inal voltag
out of phase V
the nominal tg
typical case mj
zero voltage 3
nominal step,

ominalV
5 is the

e in the

vinding at
p step. A
ay have

t the

indicating no phase

shift at the no
voltage.

minal

phase]

FapChangerTypT

D

ﬂwseTapChangerKind

The type of pH
shifter constry

ase
ction.

stepPHh
nt

aseShiftin

NS
X

AngleDegrees

Phase shift pe
position. A po
value indicate
positive phasg
from the wind

r step
Sitive
5 a
shift
ng where

the tap is located to the

other winding
two-winding
transformer).

The actual ph
increment mig

(for a

hse shift
ht be

nore au.,watdy
computed from the

symmetrical o
asymmetrical
or atap step t

r
models
able

lookup if those are

available.
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voltageSteplncrement
OutOfPhase

0..

1

Voltage

The voltage step
increment on the out of
phase winding. This
voltage step on the out
of phase winding of the
phase shifter. Similar
to
TapChanger.voltageSt
eplncrement, but it is
applied only to the out
of phase winding.

windingConnectionAngl|
e

0..

1

AngleDegrees

hle

g used
ase
possible

symmemtrical
sformer if|this
angle is 90 degrees.

xStepMax

The reactance at the
maximum tap|step.

xStepMin

The reactancg at the
minimum tap $tep.

TransfprmerWinding [

N
D‘ansformerWinding

The transformler
winding to which the
phase tap chgnger
belongs.

Inherited Me?bg\\\ \/

highStaN N1 integer see TapChanger
NG

lowStep \‘> 1.1 integer see TapChanger
ItcFlag 1.1 boolean see TapChangPer
neutralStep 1..1 integer see TapChanger
neutralU 1.1 Voltage see TapChanger
normalStep 1..1 integer see TapChanger
regulationStatus 0..1 boolean see TapChanger
stepVoltagelncrement |0..1 PerCent see TapChanger
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RegulatingControl 0.1 RegulatingControl see TapChanger
aliasName 0..1 string see IdentifiedObject
description 0..1 string see IdentifiedObject
name 1..1 string see IdentifiedObject
pathName 0..1 string see ldentifiedObject
4.2.50| PhaseVariationCurve

Wires

A Phase Variation Curve describes the phase shift in relati
step islrepresented using the xValue and the phase shi

Native|Members

ok

he tap

Phase[lapChanger 1.1 Ph sélapC A PhaseVariationCurve
\ap\))g defines phase| shift
changes for a
(\ PhaseTapChgnger.
Inherited Members M x
curveStyle \) w CurveStyle see Curve
xUnit &\\13\\/ UnitSymbol see Curve
y1Unit <\\ \ LN UnitSymbol see Curve
y2Unit N X N0/ UnitSymbol see Curve
aliasName 0..1 string see IdentifiedDbject
description 0..1 string see IdentifiedObject
name 1..1 string see IdentifiedObject
pathName 0..1 string see IdentifiedObject
4.2.51 PowerTransformer

Wires
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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 PowerTransformer can be either two winding or three winding.

— A two winding transformer has two TransformerWindings

— A three winding transformer has three TransformerWindings

Inherited Members

aggredate 0..1 boolean quipmert
EquiprhentContainer | 0..1 EquipmentContaine<\ seWt
l X

aliasNhme 0..1 string @ Y %ii‘d@rﬁified Dbject
description 0..1 strim e IdentifiedDbject
name 1.1 (\/Sl"}?\g/( ‘> see |dentifiedDbject

N
pathName 0..1 > stri N__/ see |dentifiedDbject
4.2.52| RatioTapChangé
Wires
A tap phanger t ireclty
the phase angle acrq
— Th anging

ca
ne

Native

tculCoptrolMade ~~_~

TransformerControlMo
de

Specifies the
regulation con
mode (voltage

trol
or

reactive) of the
RatioTapChanger.

TransformerWinding

1.

1

TransformerWinding

The transform
winding to whi

er
ch the

ratio tap changer

belongs.
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highStep 1..1 integer see TapChanger
lowStep 1..1 integer see TapChanger
ItcFlag 1.1 boolean see TapChanger
neutralStep 1..1 integer see TapChanger
neutra|U 1..1 Voltage apChanger
normalStep 1.1 integer <\ seﬂe{asﬁgger
regulafionStatus 0..1 boolean g\i TapChanger
stepVqltagelncrement |[0..1 PerCent \ see TapChanger
RegulatingControl 0.. Re{uﬁ/gCoK see TapChanger
\

N
aliasNhme 0..1 > itri \/ see IdentifiedDbject
description O(\ \ S“F@\/ see |dentifiedDbject
RN N
name [ 1..7\\‘ w sfring see |dentifiedDbject
pathName 21 X string see IdentifiedDbject

4.2.53

Wires

A Ratip Vari
The tap step.is'r

Native|Members

describes the change in tap ratio in relationship to tap step changes.
ented using the xValue and the ratio using y1value.

RatioTapChanger

1.

1

RatioTapChanger

A RatioVariationCurve
defines tap ratio
changes for a
RatioTapChanger.
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Inherited Members
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curveStyle CurveStyle see Curve

xUnit UnitSymbol see Curve

y1Unit UnitSymbol see Curve

y2Unit UnitSymbol see Curve
aliasName string (see IdentifiedDbject

AN
description string SGW Dbject
name string \ \ﬁe\@ified Dbject
N
pathName stri% \ \ see ldentifiedDbject
SN
4.2.54] ReactiveCapabilityCurve G

Wires

Reactive power rating envelope versus

generdting and motoring

and low reactive power Iifqit

condition, such as hydng

Y2 axig values represent re

- ReactiveCap
SypchronousMach

— By|conventio
regresent react|

— Befause<the
specified i
sub

Inherited Membe

achine's active power, in bgth the
value there is a corresponding high
| be a separate curve for each goolant

reactive power limits qgf the

5 represent reactive minimum and the Y2 axis alues

jways be specified in MW and the y values will always be

curve§tyle CurveStyle see Curve
xUnit UnitSymbol see Curve
y1Unit UnitSymbol see Curve
y2Unit UnitSymbol see Curve
aliasName string see IdentifiedObject
description string see |ldentifiedObject
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name 1.1 string see IdentifiedObject
pathName 0..1 string see IdentifiedObject
4.2.55 RegularTimePoint

Core

TimePoints for a schedule where the time between the points is constant.

— The

fro
Co
No
Re

— The

hformLoadSchedule
hConformLoadSchedule
gulationSchedule

first SequenceNumber for a schedule is 1. 0 is

RegularTimePoint class is used to represent points for various sg
m the RegularintervalSchedule class. The schedules defined in thig

dules that|derive

he firgt time

point is defined with SequenceNumber = 1.
Native|Members 67\
sequenceNumber 1..1 The position of the

in egerU
NS

RegularTimePo
sequence. Note
points don't hayv

nt in the
that time
e to be

sequential, i.e. fime

points may be o
The actual time
RegularTimePo

mitted.
for a
ntis

computed by multiplying

the
Regularinterval
timeStep with th
RegularTimePo
nceNumber and
BasiclntervalSc
artTime.

Bchedule.
e
nt.seque
add the
hedule.st

value1

float

The first value ¢
time. The mean
value is defined

t the

ng of the
by the

e

class inhering tf

RegutarimtervatSchedule.

value2

1.1 float

The second value at the
time. The meaning of the
value is defined by the
class inhering the
RegularintervalSchedule.

IntervalSchedule 1.1

RegularintervalSched
ule

A RegularTimePoint
belongs to a
RegularintervalSchedule.
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4.2.56 RegulatingControl

Wires

Specifies a set of equipment that works together to control a power system quantity such as

voltage or flow.

Native Members

discrete

boolean

The regulation is

performed in

discrete

mode

RegulatingControl
eKind

N

king of regual
out need flor

obtaining the
from a schedd

Iy

control

allows
g the
Ation

inits
le.

targetRRange

oo

4

This is the caj
target range. |
performs the s
function as th

5e input
I'his
ame

b value2

attribute on tr;r
regulation schedule in

the case that
schedules are|
used. The uni
those appropr
the mode.

not
s of
ate for

targetYalue

3%\/

float

The target val
specified for g
input. This val
be used for th
value wihout t
schedules. Th
has the units

appropriate to|

ue

ase

ue can
target

he use of

e value

the

mode attribute.

RegulationSchedule

1..unbounded

RegulationSchedule

Schedule for t

his

Regulating regulating

control.

Terminal

Terminal

The terminal

associated with this
regulating control.
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aliasName 0..1 string see IdentifiedObject
description 0..1 string see IdentifiedObject
name 1.1 string see IdentifiedObject
pathName 0..1 string see IdentifiedObject
4.2.57| RegulationSchedule

Wires

A pre-gstablished pattern over time for a controlled variable, e.g«

— Bylconvention, value1 represents the target voltage or raI 9
value1 of 100 and value2 of 1 means regulating to
wolld be from 99 kV to 101 kV. Because the regu

for|voltage or MW for real power, the value1Multiplie

ne¢d to be specified.

Inherited Members

iation. A
range
ither kV
do not

DayType 1.1 5)@ see

SeasonDayTypeSched
N

Seasop ~Season see

SeasonDayTypeSched
/\ ule
N\ )

endTime N dateTime see

RegularintervalSchedul
NN j

timeStep N N1 Seconds see
RegularintervalSchedul
e

startTime 1.1 dateTime see
BasiclntervalSchedule

value1Unit 1.1 UnitSymbol see
BasiclntervalSchedule

value2Unit 1.1 UnitSymbol see
BasiclntervalSchedule

aliasName 0..1 string see IdentifiedObject
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description 0..1 string see IdentifiedObject
name 1..1 string see IdentifiedObject
pathName 0..1 string see IdentifiedObject

4.2.58 Season

LoadModel

A spegified time period of the year, e.g., Spring, Summer, Fall, Winter

ypoment of
uld be

— Tolspecify a relative date as the startDate or endDate for a Seas
thg ISO 8601 date format ("YYYY-MM-DD") can be omitted. Th
"MM-DD".

Native|Members

endDalte 1.1 datfine% \> Date season ¢nds

name 1.1 {\ (\\Ség%(la® ‘\> Name of the §eason

startDate 1..1 > dat ime\/ Date season starts

4.2.59| SeriesCompensé

Wires
A Series Comp@ i paciter or reactor or an AC transmission line Without
chargipg susceptarice. i device.

Native|Members

r S Resistance Positive sequence
resistance.

X \/ 1.1 Reactance Positive sequence
reactance.

Inherited Members

BaseVoltage 0.1 BaseVoltage see
ConductingEquipment

aggregate 0.1 boolean see Equipment

EquipmentContainer 0.1 EquipmentContainer see Equipment
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aliasName 0..1 string see IdentifiedObject
description 0..1 string see IdentifiedObject
name 1.1 string see IdentifiedObject
pathName 0..1 string see IdentifiedObject
4.2.60 ShuntCompensator
Wires
A shunt capacitor or reactor or switchable bank of shunt capacitors ign of a
shunt | compensator is an individual capacitor or reactar. e for
reactiyePerSection indicates that the compensator is a reactor/Shu single

termin

- Ift
ne

- Attf

Native

bl device. Ground is implied.

ne reactivePerSection attribute is positive, the Co
jative, the Compensator is a reactor.
ibutes bOPerSection and gOPerSection are not requjred.

N(k ©

Members

atorNg§a\capacjtor. If the vplue is

bOPer}

Bection

«r&%

Zero sequence shunt
(charging) sugceptance
per section

bPerS

,S/usceptance

pction [

A\

Positive sequénce
shunt (charging)
susceptance per
section

gOPery

Bection 0.. Conductance

N

Zero sequence shunt
(charging)
conductance per
section

gPerS

> K

pction Conductance

Positive sequénce
shunt (charging)
conductance per
section T

maxim

umSections 1.1 integer

For a capacitor bank,
the maximum number
of sections that may be
switched in.
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nomU 1..

1 Voltage

The nominal voltage at
which the nominal
reactive power was
measured. This should
normally be within 10%
of the voltage at which
the capacitor is
connected to the
network.

normalSections 1..

1 integer

For a capacitor bank,
the normalnumber of

hed in.
hould
the

ve power

reactiiePerSection 1..

1 ReactiveP r

Far a}épacitcr bank,
thedsize in regctive

power of each
switchable segtion at
the nominal voltage.

Inherited Members

RegulatingControl 1..

see RegulatingCondEq

1 egulatingControl
\&/\\ %ﬁ\

4

Base\Vjoltage .1 | BaseVoltage see
<> ConductingEquipment
C NAN LS
aggredate < boolean see Equipmert

EquiprhentC taiN
(\6\ N

EquipmentContainer

—

see Equipmer

RN\
aliasName \> 0..1 string see IdentifiedDbject
descriptioh 0..1 string see IdentifiedDbject
name 1..1 string see IdentifiedObject
pathName 0..1 string see IdentifiedObject
4.2.61 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.
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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 shall always be negative.

— The value of the capactiveRating attribute shall always be positive.

Native Members

capacitiveRating 1.1 Reactance Maximum available
capacitivereactive
KE:%\
inductiveRating 1.1 Reactance i ilable
tive
N
slope 1.1

VoltagePerReattjyeRo

\T%é characterjstics
stope of an SYC
defines how the
reactive powef output
changes in prpportion
to the differengce
between the regulated
bus voltage and the
voltage setpoint.

sVCCantrolMode

j\(ZControlMode

SVC control njode.

voltageSetPoint Q

Voltage

The reactive gower
output of the $VC is
proportional t¢ the
difference beteen the
voltage at the
regulated bus|and the
voltage setpoint. When
the regulated pus
voltage is equil to the
voltage setpoint, the
reactive powef output
is zero.
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RegulatingControl 1.1 RegulatingControl see RegulatingCondEq
BaseVoltage 0..1 BaseVoltage see

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

e
AN N
aliasNhme 0..1 string <\\ éee\l\di\ﬁﬁgdl)bject
description 0..1 string ¥\ see ld&ntifiedDbject
name 1.1 stripfg \> see |dentifiedDbject
N\ 9 A\

pathName 0..1 <\<\st?g < Q )\) see ldentifiedDbject
4.2.62| StationSupply %s
LoadModel
Station supply with load

— Sep Energy

Inheritpd Member<\

pfixed x\ O..\l\> ActivePower see EnergyCdnsumer
AN

pfixedPct \ \ \O}l PerCent see EnergyCansumer

gfixed 0..1 ReactivePower see EnergyCgnsumer

gfixedPct 0..1 PerCent see EnergyConsumer

LoadResponse 0..1 LoadResponseCharact |see EnergyConsumer

eristic

BaseVoltage 0..1 BaseVoltage see
ConductingEquipment

aggregate 0..1 boolean see Equipment
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EquipmentContainer 0.1 EquipmentContainer see Equipment
aliasName 0..1 string see IdentifiedObject
description 0..1 string see IdentifiedObject
name 1..1 string see IdentifiedObject
pathName 0..1 string see ldentifiedObject
4.2.63| SubGeographicalRegion

Core

A subdet of a geographical region of a power system netw

Native|Members

Regior

1.1

N

The association is
used in the ngming
hierarchy.

Inherited Members

Qf\\\B

N
aliasNhme % -s’trmg see |dentifiedDbject
description <\ A W string see |dentifiedDbject
N\
name \ Q\1\\/ string see |dentifiedDbject
string see |dentifiedDbject

path Nar&ﬁ

Subm

odel

4.2.64

Load

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 SubLoadArea
belongs.

Inherited Members
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aliasName 0..1 string see IdentifiedObject
description 0..1 string see IdentifiedObject
name 1.1 string see |ldentifiedObject
pathName 0..1 string see IdentifiedObject
4.2.65—Substation
Core
A collgction of equipment for purposes other than generation or\utiNza | which
electri¢ energy in bulk is passed for the purposes of switching or/Medifying_i igtics.
Native|[Members
Regior 1.1 SubGeo hicalR€gion ) The association is

used in the ngming

<\ /\(} G hierarchy.
Inherited Members (X \\\
(GN
aliasNhme O<\(\ \) st}riy see |dentifiedDbject
N
description % \ X Fstring see |dentifiedDbject
name <\ A W string see ldentifiedDbject
AN
pathName \ Q\1\\/ string see |dentifiedDbject
AN

4.2.66 itc
Wires
A gengric device designed to close, or open, or both, one or more electric circuits.

Native Members

normalOpen 1..1 boolean

The attribute is used in
cases when no
Measurement for the
status value is present.
If the Switch has a
status measurment the
Discrete.normalValue
is expected to match
with the
Switch.normalOpen.
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Inherited Members

BaseVoltage 0..1 BaseVoltage see
ConductingEquipment

aggregate 0..1 boolean see Equipment

EquipmentContainer 0..1 EquipmentContainer see Equipment

4
aliasNhme 0..1 string <&se&e\&ed Dbject

description 0..1 string (\\ §ee\l\di\and Dbject

name 1..1 string @x\ﬁ Id&ntifiedDbject

N\

pathName 0..1 stri<(g/(7 \> see |dentifiedDbject
JAN

4.2.67| SwitchSchedule

Wires

A schg¢dule of switch posifi
switch|is closed.

alue1 is 0, the switch is open. If|1, the

Native|Members

Switch A Switch A SwitchSchedule is
associated with a
<\ Switch.

NN
Inheritp %w

DayType 1.1 DayType see
\/ SeasonDayTypeSched
ule

Season 1.1 Season see
SeasonDayTypeSched
ule

endTime 1.1 dateTime see
RegularintervalSchedul
e
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timeStep Seconds see
RegularintervalSchedul
e
startTime dateTime see
BasiclntervalSchedule
value1Unit UnitSymbol see
BasiclntervalSchedule
|
value2Unit UnitSymbol ee
< a& rval§chedule
NN
aliasNhme string g\ se@ifled Dbject
AN
description striN \ see ldentifiedDbject
name str@/ \ see |dentifiedDbject
(\“¢ O
pathName st% U see |dentifiedDbject
4.2.68/ SynchronousMa % \>
Wires
An elgctromech single
machine operati
LK minQ
and maxQ atthbu
— If @ ReagdtiveCapablity€ re not
require
- If 4 power
oufput, t Unit. In
thig case, the~type and operatingMode attributes shall both be set to "condenser".
— Attfibutes gqPercent, r, r0, r2, x, x0, x2, ratedS and referencePriority are not required.

Native Members

maxQ ReactivePower Maximum reactive
power limit. This is the
maximum (nameplate)
limit for the unit.

minQ ReactivePower Minimum reactive

power limit for the unit.

operatingMode

SynchronousMachineOper
atingMode

Current mode of
operation.
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gPercent 0..1 PerCent Percent of the
coordinated reactive
control that comes
from this machine.

r 0..1 Resistance Positive sequence
resistance of the
synchronous machine.

ro 0..1 Resistance Zero sequence
resistance of the

Nous machine.

r2 0..1 Resistance N ive-sequence

Qa e.

ratedS 0..1 ApparentPowe amepldte apparent
p er rating fpr the
o
Sy

type 1..1 W chineType” | Modes in whidh this

synchronous machine
Q can operate.

X 0..1 Positive sequénce
( reactance of the
m synchronous fnachine.
x0 . \ tance Zero sequence

reactance of the
synchronous machine.

X2 Reactance Negative seqyence

reactance.

Gener GeneratingUnit A synchronousg
machine may loperate
as a generatof and as
such becomes a

member of a

generating un|t

InitialReactiveCapabilit | 0..1 ReactiveCapabilityCurve The default

yCurve ReactiveCapabilityCurv
e for use by a
SynchronousMachine
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Inherited Members

- 73

RegulatingControl 1.1 RegulatingControl see RegulatingCondEq
BaseVoltage 0..1 BaseVoltage see

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

e
AN N
aliasNpme 0..1 string <\\ éee\mi\ﬁﬁngbject
description 0..1 string § see ld&ntifiedDbject
name 1.1 stripfg \> see |dentifiedDbject
N\ 9 A\

pathName 0..1 <\<\str§g & U )\) see ldentifiedDbject
4.2.69| TapSchedule %s

Wires

A pre-gstablished pattgrn

Members?<\

Native

TapCHanger 1N N/ TapChanger A TapSchedule is
associated with a
<\ TapChanger.
X
Inherited Members
DayTypg 1.1 DayType see
Qnocr\nnayTypnc Chedule
Season 1..1 Season see
SeasonDayTypeSchedule
endTime 1.1 dateTime see
RegularintervalSchedule
timeStep 1.1 Seconds see
RegularintervalSchedule



https://iecnorm.com/api/?name=d7221705ca331bf55d56d9034faee61d

- 74 - 61970-452 © IEC:2013

startTime 1.1 dateTime see
BasiclntervalSchedule

value1Unit 1.1 UnitSymbol see
BasiclntervalSchedule

value2Unit 1..1 UnitSymbol see
BasiclntervalSchedule

aliaSN mre C..‘l Dtl;lly R vivy :dcllt;f;cd bject
description 0..1 string (\ W'_)bject
name 1.1 string see Identifi€dDbject

pathName 0..1 string \\xiﬁ IdentifiedDbject

guipment. Terminals are conne¢ted at

4.2.70| Terminal

Core
An eleftrical connection point to a pieqge of
physicpl connection points called "conncti\%de

Native|Members M

numbering stgrts with 1
and additional
terminals sholld follow
in increasing order.

The first terminal is the

"starting point|' for a

two terminal branch. In

the case of clgss

TransformerWinding

only one terminal is

used so its

sequenceNumber shall
be 1.

sequehceNumb 1.1 W integer The orientatioh of the
terminal conngctions
< for a multiple ferminal
conducting equipment.
The sequence

ConductingEquipment | 1..1 ConductingEquipment | ConductingEquipment
has 1 or 2 terminals
that may be connected
to other
ConductingEquipment
terminals via
ConnectivityNodes
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ConnectivityNode 1.1 ConnectivityNode Terminals interconnect
with zero impedance at
a node. Measurements
on a node apply to all
of its terminals.

Inherited Members

aliasName 0..1 string see IdentifiedObject

description 0..1 string (ee\@ified Dbject

name 1.1 string <\ seW)bject

pathName 0..1 string g\ se@iﬁ%d Dbject

\\\\>
4.2.71| ThermalGeneratingUnit w
Produgtion

A gengrating unit whose prime mover sould\be

S

enging.
- Th

Native|Members

b association to FossilFuel is not\req

combustion turbine, or

diesel

Fossilkuels
&
A

FossilFuel

A thermal denerating
unit may have one or
more fossil fugls.

Inheritpd MeNs

genConl@u&e&¥\0>1 GeneratorControlSource |see GeneratirlgUnit
goverrorSCD \) 0..1 PerCent see GeneratingUnit
initialA 1.1 ActivePower see GeneratingUnit
longPF 0..1 float see GeneratingUnit
maximumAllowableSpi |0..1 ActivePower see GeneratingUnit
nningReserve

maxOperatingP 1..1 ActivePower see GeneratingUnit
minOperatingP 1..1 ActivePower see GeneratingUnit
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nominalP ActivePower see GeneratingUnit
normalPF float see GeneratingUnit
ratedGrossMaxP ActivePower see GeneratingUnit

ratedGrossMinP

ActivePower

see GeneratingUnit

ratedNetMaxP ActivePower see GeneratingUnit
shortP|F 0.1 float (see neratingUnit
startupCost 0.1 Money

seéG\é@@Unit

variableCost 0..1 Money <\ \ ee GeperatingUnit
AN

O\

—

aggredate 0..1 boole(n \> see Equipmer|

N\

EquipmentContainer 0..1

—

£) &
/Ehuigmer@@i)le} see Equipmer]

aliasNgme 0..1

i‘(rijg/ see IdentifiedDbject

description 01\\(

——Z

string see |dentifiedDbject

N

& QSW see |dentifiedDbject
name 1.1 \
RN

pathName (\ w\/ string see ldentifiedDbject

4.2.72

ContralAr

A flow[spegificatio erms of location and direction for a control area.

Native'Members

positiveFlowIn 1..1 boolean The flow is positive into
the terminal. A flow is
positive if it is an
import into the control
area.

The control area of the
tie flows.

ControlArea 1.1 ControlArea

The terminal to which
this tie flow belongs.

Terminal 1.1 Terminal



https://iecnorm.com/api/?name=d7221705ca331bf55d56d9034faee61d

61970-452 © IEC:2013

4.2.73 TransformerWinding

Wires

- 77

A winding is associated with each defined terminal of a transformer (or phase shifter).

— Each TransformerWinging shall

be contained by a PowerTransformer.

Because a

TransformerWinding (or any other object) can not be contained by more than one parent, a
TransformerWinding can not have an association to an EquipmentContainer (Substation,

VoltagelLevel, etc.).

— Th
redui

Native

Members

1.

1

Susceptance \

The value can
itive or ne

a\g%i;?ng b
suscéptance

ranch

B mag).
be
jative.

b0

/A
é\c;bt n@

Zero sequenc
magnetizing b
susceptance.

ranch

connegtionType

imdingConnection

N

The type of cd

of the winding|

nnection

g0

9,

[

9onductance

Zero sequenc
magnetizing b
conductance.

a)
-

ranch

Resistance

Positive sequ

nce

series resistafce of the

winding. For
winding trans

two
rmer,

the full resistdnce of

the transform
be entered on
primary (high
winding.

r should
the
voltage)

ro

Resistance

Zero sequenc

e series

resistance of the

winding.

ratedS

A

ApparentPower

The normal apparent
power rating for the

winding

ratedU

1.

1

Voltage

The rated voltage

(phase-to-pha
the winding, u

se) of
sually the

same as the neutral

voltage.
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rground 0.1 Resistance Ground resistance path
through connected
grounding transformer.

windingType 1.1 WindingType The type of winding.

X 1.1 Reactance Positive sequence
series reactance of the
winding. For a two
winding transformer,
the full reactance of

ansformer should
redwon|the
< igh poltage)
x0 0..1 Reactance \ er\o\rs?}uenca series
reactance of the
x winding.

xgrour|d 0..1 Re ct noe | Ground reactgnce path

through conngcted
Q G grounding trapsformer.

Power[lransformer 1.1 oW Tran?fﬁrmer A transformer|has
windings.

Inherited Members /\/\\( N

BaseVjoltage 0..1 \/ BaseVoltage see

X

ConductingEquipment

AN

i

aggregate

()w

boolean

—

see Equipmer

&1

EquipmentContainer

—

see Equipmer

VRN
2

aliasName 0..1 string see IdentifiedDbject
description 0..1 string see IdentifiedObject
name 1.1 string see IdentifiedObject
pathName 0..1 string see IdentifiedObject



https://iecnorm.com/api/?name=d7221705ca331bf55d56d9034faee61d

61970-452 © IEC:2013 -79 -

4.2.74 Unit

Core

Quantity being measured. The Unit.name shall be unique among all specified quantities and
describe the quantity. The Unit.aliasName is meant to be used for localization.

— The Unit class is used to define the unit of measure (MW, kV, MVA, etc.) of a
Measurement. A Measurement shall be associated with one and only one Unit. The valid
values for Unit.name are defined in Normative String Tables.

Inherited_ Members

aliasName 0..1 string Nsee-ldefitifiedDbject

description 0..1 string s see 1dentifiedObject

name 1.1 string &\\\ildentified Dbject

pathName 0..1 str|< see IdentifiedDbject
NS &

4.2.75| VoltageLevel

Core

A colldction of equipment 9 Q voltage forming a switchgear. The equipment
typically consist of break S instrumentation, control, regulation and protection
devicep as well as asse

— The attribute@h 4 Kimit oftageLimit are not required.

Native|Members

highVqltageLimi UMY Voltage The bus bar's|high
voltage limit.

lowVoltagelimjtX N1 Voltage The bus bar's|low
voltage limit.

BaseVpliage 1..1 BaseVoltage The base voltage used
for all equipment within
the VoltageLevel.

Substation 1.1 Substation The association is
used in the naming
hierarchy.
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Inherited Members
aliasName 0..1 string see IdentifiedObject
description 0.1 string see |ldentifiedObject
name 1..1 string see IdentifiedObject
pathName 0..1 string see IdentifiedObject
4.2.76| VoltageLimit
OperationalLimits
Operational limit applied to voltage.
Native|Members
value 1.1 imit on voltage. High or

EhOs

on the
imitKind

low limit depends
OperatoinalLimit.

Inherited Members

NN
/\i\\>

type [\1 X \( see OperationalLimit

Opera ionalLimit§> 1.1 < \\> OperatlonaILimitSet see OperationalLimit
RS

aliasNhme \\:1\\/ string see |dentifiedDbject

descri >tio<n\\ \ \K1\/ string see ldentifiedDbject

name N N1 string see |dentifiedDbject

0.1 string see |ldentifiedDbject

pathNTme
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4.2.77 WindGeneratingUnit

Production

A wind driven generating unit.

Inherited Members

- 81

genControlSource 0..1 GeneratorControlSourc | see GeneratingUnit
e
goverrlorSCD 0..1 PerCent &see G\airatingumt
/\<\ DN
initialP 1.1 ActivePower \ $e\e\Ge\\n§na>ngnit
longPF 0..1 float \ X §xeG@rératingUnit
maximjumAllowableSpi |0..1 Acti N 'See GeneratirjgUnit

nningReserve

r\>

maxOperatingP

—_

Goverte)
X)7

see GeneratingUnit

minOpleratingP

N

see GeneratingUnit

nominglP A;t}e‘[f’ower see GeneratingUnit
N
norma|PF Hloat see GeneratingUnit

N

rated@rossMaxP <\
N\

ActivePower

see GeneratingUnit

rated@rossMinP \

ActivePower

see GeneratingUnit

ActivePower

see GeneratingUnit

N

ratedNe&\Q}
SO

shortPF A float see GeneratingUnit
startugCaost 0..1 Money see GeneratingUnit
variableCost 0..1 Money see GeneratingUnit
aggregate 0.1 boolean see Equipment
EquipmentContainer 0.1 EquipmentContainer see Equipment
aliasName 0..1 string see IdentifiedObject
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description 0..1 string see IdentifiedObject
name 1.1 string see IdentifiedObject
pathName 0..1 string see IdentifiedObject

4.3 Abstract Classes

4.3.1 BasiclntervalS

chedule

Core

Schedlle of values at points in time.

Native|Members

startTime 1.1 dateT] N {bé time for| the first
(ﬂi\ time point.

value1[Unit 1..1 U it3y bo(> Value1 units of
N measure.

value2Unit Value2 urjits of
measure.

% U\@ol

Inherited Members

VA

N

aliasNhme \) 0..1 w string see |dentifiedDbject
description << O)\\\) string see |dentifiedDbject
name \ \ \1\1\/ string see |dentifiedDbject
pathNang\\\ L0/ string see IdentifiedDbject

4.3.2 ConductingEq

uipment

Core

The parts of the power system that are designed to carry current or that are conductively
connected therewith. ConductingEquipment is contained within an EquipmentContainer that

may be a Substation, or a VoltagelLevel or a Bay within a Substation.

Native Members

BaseVoltage

BaseVoltage

Use association to
ConductingEquipment
only when there is no
VoltageLevel container
used.
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Inherited Members

aggregate 0..1 boolean see Equipment
EquipmentContainer 0..1 EquipmentContainer see Equipment
aliasName 0..1 string see IdentifiedObject
deSCFi lt;ull 01 Otl ;IIH R vivy :dcnt;f;cd bjeCt
name 1.1 string (\ W%ject
pathName 0..1 see Ideqtifi€dPbject

string <\

4.3.3 Conductor

Wires

Combipation of conducting material

electrital system, used to carry current betwe

Native|Members

single

length [

9

0.. N

th for
P section

Segment leng
calculating lin
capabilities

Inherited Membe<\\

BaseVpltage \

BaseVoltage

see
ConductingEquipment

N

X
%

aggredate 0..1 boolean see Equipmert
EquiprhentContainer Q1 EquipmentContainer see Equipmedt
aliasName 0..1 string see IdentifiedObject
description 0..1 string see IdentifiedObject
name 1.1 string see IdentifiedObject
pathName 0..1 string see IdentifiedObject
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4.3.4 ConnectivityNodeContainer
Core
A base class for all objects that may contain ConnectivityNodes or TopologicalNodes.

Inherited Members

aliasName 0..1 string see IdentifiedObject

description 0..1 string (ee\@cified Dbject

name 1.1 string <\ SGW Dbject

pathName 0..1 string g\ se@iﬁ%d Dbject
\\\\>

4.3.5 Curve

Core

A multli-purpose curve or functional re
depenglent (Y-axis) variables.

Native|Members <\(_\ %

¢pendent variable (X-axis) and

curveStyle 1..1 ) | ClurveStyle The style or [shape
A \/S x the curve.

xUnit .1 UnitSymbol The X-axis |[units
/\< measure.

y1Unit N UnitSymbol The Y1-axis | units
measure.

y2Unit \ O\ UnitSymbol The Y2-axis | units
measure.

Inherited’Members

aliasName 0..1 string see IdentifiedObject
description 0..1 string see IdentifiedObject
name 1..1 string see IdentifiedObject

pathName 0..1 string see IdentifiedObject
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4.3.6 EnergyArea
LoadModel

The class describes an area having energy production or consumption. The class is the basis
for further specialization.

Inherited Members

aliasName 0..1 string see IdentifiedObject

description 0..1 string &see Iwed Dbject
X

name 1.1 string \ ﬁ%@ Dbject

pathName 0..1 string & X §xe entifiedPbject

N
4.3.7 Equipment \>

Core
The parts of a power system that are physical electro
Native|Members <\(\ %

or mechanical

aggregate 1 /bbolean The single insftance of
equipment regresents

Q multiple piecep of
equipment thgt have

been modeled together

as an aggregdte.
Examples would be
PowerTransfofmers or
SychronousMachines
operating in parallel
modeled as alsingle
aggregate
PowerTransformer or
aggregate
SynchronousMachine.
This is not to be used
to indicate equipment
that is part of a group
of interdependent
equipment produced by
a network production
program.

EquipmentContainer 0..1 EquipmentContainer The association is
used in the naming
hierarchy.
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Inherited Members
aliasName 0..1 string see IdentifiedObject
description 0..1 string see IdentifiedObject
name 1..1 string see IdentifiedObject
pathName 0..1 string see IdentifiedObject

4.3.8 EquipmentContainer

Core

A modgling construct to provide a root class for containing equipment:

Inherited Members

RN

aliasNpme 0..1 ;ﬂ@/ A \ see IdentifiedDbject

description ‘st@g \\J)\/ see |dentifiedDbject

name ing see IdentifiedDbject

pathName st?i%; see |dentifiedDbject
N

4.3.9 EquivalentE

Equivglents 6

The cl
the ba

Native

lass is

Equiva IentNetW&k\>

EquivalentNetwork

The equivalent where
the reduced model
belongs.

Inherited Members

BaseVoltage 0.1 BaseVoltage see
ConductingEquipment

aggregate 0..1 boolean see Equipment

EquipmentContainer 0..1 EquipmentContainer see Equipment
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aliasName 0..1 string see IdentifiedObject
description 0.1 string see |ldentifiedObject
name 1..1 string see IdentifiedObject
pathName 0..1 string see IdentifiedObject
4.3.10—tdentifiedObject
Core
This i$ a root class to provide common naming attributes for alk class aming
attributes
Native|[Members
aliasName 0..1 string The aliasNamg is free
text human repdable
\ G name of the opject
< alternative to
IdentifiedObjejct.name.
It may be nonfunique
and may not dorrelate
<\(\ % to a naming hjerarchy.
description 0.1\ | string The descriptidn is a
free human readable
text describing or
naming the object. It
may be non upique and
may not corre|ate to a
(\ \\ naming hierarghy.
name N\ A string The name is g free text
human readable name
of the object. |t may be
non unique arld may
not correlate to a
naming hierarghy.
pathName 0..1 string The pathname is a

system unique name
composed from all
IdentifiedObject.localN
ames in a naming
hierarchy path from the
object to the root.
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4.3.11 LoadGroup

LoadModel

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

Native Members

SublLoadArea 1.1 SubloadArea The SublLoadArea
where-the-Logdgroup

elongs.
N~

Inherited Members /\Q \>

aliasNpme 0..1 string <\ X ﬁk@rﬁfied Dbject

description 0..1 strin N\ > € IdentifiedDbject

name

@)
éb?\g/( G ‘> see |dentifiedDbject
\

pathName

strhvx\/ see |dentifiedDbject

4.3.12] Measurement

Meas

A Me ulated

quanti have
tempef rature
and ta ments
and a

The P and is
includ pically
has M¢asure

Some twork,
e.g.a veen 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.
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Two possible paths exist:

— 89 —

1) Measurement-Terminal- ConnectivityNode-Terminal-ConductingEquipment

2) Measurement-Terminal-ConductingEquipment

Alternative 2 is the only allowed use.

When the sensor location is needed both Measurement-PSR and Measurement-Terminal are
used. The Measurement-Terminal association is never used alone.

Native Members

measyrementType 1.1 string \Specifies the fype of
e.g.
ature,
erature,
ner torVoIhage
L|n Flow etc.
PowerBystemResource | 1..1 y tem eso\mc,e/ The
PowerSystemResource
that contains t{he
Measurement|in the
naming hierarghy.
Terminal 0. One or more
measurements may be
associated with a
[\/X x terminal in thd network.
Unit 2 Unit The Unit for the
(\< Measurement
Inherited Mew\v
AN
aliasN arﬁe\\ \ \0)1 string see |dentifiedDbject
description 0..1 string see IdentifiedDbject
name T 1 string See IdentifiedObject
pathName 0..1 string see IdentifiedObject
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4.3.13 MeasurementValue

Meas

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.

Native Members

MeasurementalueSou—4—1 Measurement\alueSource—-A+reference-tq the type
rce updates

< Value,
.02 CCLink,
ser
r the
ces are
contained in the
itfoduction tg
&7\ IEC 61970-30(1.

AN
Inherited Members N < W

aliasNhme 0..1 (* s\% see |dentifiedDbject

description OQ XU st}ri@ see |dentifiedDbject
~

—

name (\ M> w string see ldentifiedDbject

4.3.14

pathName <l\,\\\/\\> string see |dentifiedDbject
N\ \s

Operati

A valug assaocia with a specific kind of limit.

Native|Members

type 1.1 string Used to specify
high/low and limit
levels.

OperationalLimitSet 1..1 OperationalLimitSet The limit set to which
the limit values belong.
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Inherited Members

aliasName 0..1 string see IdentifiedObject
description 0..1 string see IdentifiedObject
name 1..1 string see IdentifiedObject
pathName 0..1 string see IdentifiedObject
4.3.15] PowerSystemResource

Core

A poyer system resource can be an item of equipm witgh, an

EquipmentContainer containing many individual items of equ

Substgtion, or an organisational entity such as Compdny or
the nepting of collections of PowerSystemResources| withi
example, a Switch could be a member of a Substation x

a divisjon of a Company.

Inherited Members

les for
bs. For
ber of

(@N
aliasNpme OW s$; see ldentifiedDbject
description Nw\ m | sfring see |dentifiedDbject
name NV W string see ldentifiedDbject
2
pathName \ Q\W\\/ string see |dentifiedDbject

4.3.16 ed In alSghedule

Core

The sghédule has TimePoints where the time between them is constant.

Native Members

endTime 1..1 dateTime The time for the last
time point.
timeStep 1.1 Seconds The time between each

pair of subsequent
RegularTimePoints.
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Inherited Members

startTime 1.1 dateTime see
BasiclntervalSchedule

value1Unit 1.1 UnitSymbol see
BasiclntervalSchedule

value2Unit 1.1 UnitSymbol see
BasiclntervalSchedule

aliasName 0..1 &see Id\et\ified Dbject
O\

description 0..1 %\@@ Dbject

name 1.1 %\@ﬁified Dbject

pathName 0..1 “seé IdentifiedDbject

4.3.17| RegulatingCondEq

Wires

A typel of conducting equipment that ca 8 ty (i.e. voltage or flow) at a specific
point in the network.

Native|Members

N

RegulztingContra\/< 4 \> RegulatingControl The regulating control

scheme in which this
o
Inheritpd r%fr \
RN A\

equipment participates.
BaseVjpltage N

BaseVoltage see
ConductingEquipment

aggregate 0..1 boolean see Equipment
EquipmentContainer 0..1 EquipmentContainer see Equipment
aliasName 0..1 string see IdentifiedObject
description 0.1 string see |ldentifiedObject
name 1..1 string see IdentifiedObject

pathName 0..1 string see IdentifiedObject
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4.3.18 SeasonDayTypeSchedule

LoadModel

The schedule specialize RegularintervalSchedule with type curve data for a specific type of day

and season. This means that curves of this type cover a 24 hour period.

Native Members

DayType 1 DayType DayType-forthe
chedule.
N~
Seasoh 1..1 Season Season, forthe
(\ x%m
A\
Inherited Members
endTime 1..1 dateTi ee
Regularinterval$chedule
(L0
timeStep 1..1 S ondv see
Regularinterval$chedule
N\
X
startTime K \( ) dateTime see
[\ “ BasiclntervalSchedule
value1[Unit 1..1 \/ UnitSymbol see
Basiclnterval§chedule
X
value2Unit 1 D4 UnitSymbol see
BasiclntervalSchedule
< NN
aliasNpme™~_ X \ W4 string see ldentifiedDbject
description 0..1 string see IdentifiedDbject
name 1..1 string see IdentifiedObject
pathName 0..1 string see IdentifiedObject

4.3.19 TapChanger

Wires

Mechanism for changing transformer winding tap positions.
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Native Members

highStep 1..1 integer Highest possible tap
step position, advance
from neutral

lowStep 1..1 integer Lowest possible tap
step position, retard
from neutral

ther or
hger has

jing

ItcFlag 1.1 boolean

S

neutra|Step 1.1 integer \ he\%e*?al tap step
pgsition for th|s
x winding.

norma|Step 1.1 The tap step position
used in "normpl"

% network operdtion for
this winding. Ror a

"Fixed" tap chgnger

indicates the g¢urrent

<> physical tap setting.

neutra|U 1.1 Voltag /]| Voltage at which the
winding operaltes at the
Q<\ G neutral tap sefting.

regulalionStatus N N4 boolean Specifies the flefault
regulation stafus of the
TapChanger. [True is

regulating. False is not

regulating.
stepVdltagemcrethe N1 PerCent Tap step incrgment, in

per cent of nominal

voltage, per step

position. For 3

avicara-ateieal
gyrrretrrear

PhaseTapChanger, the
stepVoltagelncrement
is used in the formula
for calculation of the
phase angle. For a
symmetrical
PhaseTapChanger, the
voltage magnitude
does not change with
tap step.

RegulatingControl 0..1 RegulatingControl
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Inherited Members

aliasName 0..1 string see IdentifiedObject
description 0..1 string see IdentifiedObject
name 1..1 string see IdentifiedObject
pathName 0..1 string see IdentifiedObject
4.4 |[Enumerations

4.4.1

ContrglArea

The type of control area.

ControlAreaTypeKind

(X

AGC

é\g/fb(/ @S ‘%generatom control.

Forecgst

kﬂro\l\ad}brecast

Interchange

O

N
A\

o
NS

Wlnterchange specification or cpntrol.

4.4.2 CurveSter

Core

Style gr shape of@\\

constan %\m

formulp

rampYMalue

straightLineYValues
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4.4.3 FuelType

Production

Type of fuel.

coal

gas

lignite The fuel is lignite coal this is a
special type of coal, so the oth of coal is
reserved for hard co xact type
of coal is not knowg.

" ONYD

4.4.4 GeneratorControlSource \

Produgtion

The squrce of controls for a generatin@\&

offAG(

onAG(

s
2
Y

plantCpntrol

unavailable

445

Opera

The difection of an operational limit.

absoluteValue

If the absolute value of the monitored value is
above the limit value, the limit is violated. In
effect, the limit is both a high limit and its
negative a low limit.

high The limit is a high limit. If applied to a terminal
flow, the positive direction is into the terminal.
low The limit is a low limit. If applied to a terminal

flow, the positive direction is into the terminal.
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4.4.6 PhaseTapChangerKind

Wires

97—

The construction type of the phase shifting tap changer.

asymmetrical

Asymmetrical
assymetrical

phase shifter construction. The
construction type causes the
voltage ratio to change as the phase shift
changes. An asymmetrical phase shifter can

trave—the Uut'Uf'pildbU winding—commected at
90 degrees or otherwi;(i(u\
TN

symmetrical The phase shifter gon is'symmetrical. A
symmetrical const sMheAprns ratio
and voltage tion o remain
constant while\ the fage phase is hifted. A
symmetrig¢al “sQ st pically redquires the
out of pe connecfed at 90
deg es

unknoyn WM{\ @st&mn type.

4.4.7 RegulatingControlModeKind

Wires

The kind of regulation ing voltage, reactive power, active power,

etc.

activelPower <\\ Active power is specified.

admittance N\\> Admittance is specified.

currentFﬁW\\\\> Current flow is specified.

fixed \) The regulation mode is fixed, and |thus not
regulating.

powerFactor

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.
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4.4.8 SeasonName

LoadModel

Name of season

fall

spring

summer /\( \

AT

4.4.9 SVCControlMode \w
Wires
Static MAr Compensator control mode.

reactiiePower

A
off > \ N/
NS

voltagé (\\\/\
DAL QR

4.4.10 Synchr&? achine \@Mode

Wires

Synchfonqus Ynaching{opera mode.

condefser \>

genergtor



https://iecnorm.com/api/?name=d7221705ca331bf55d56d9034faee61d

61970-452 © IEC:2013

4.4.11 SynchronousMachineType

Wires

Synchronous machine type.

— 99—

condenser

generator

genergtor_or_condenser

4.4.12] TapChangerKind

Wires

o
%

Transfprmer tap changer type. Indicates the capabilities of the tap.changer independent

operatjng mode.

A %D

of the

fixed

Notgapahle of/control. This is also indi
no\association of TapChanger to a

\?ﬂa gControl.

cated by

phase{ontrol

\(/\

j&péble of phase control.

\\> Capable of voltage and phase control.

voltageAndPhase@aqnt [I\
CXL
D

voltag¢Control <\\

Capable of voltage control.

4413

Wires

Contrgdl modes for

ansformer.

reactive

Reactive power flow control

volt

Voltage control
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4.414 UnitSymbol

Domain

The units defiend for usage in the CIM
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A Current in ampere
F Capacitance in farad
H Inductance in henry \
Hz Frequency in hert<\\\\\\>
Hz-1 per hertz \
~' FRERY
TR
N \ Fdrcedh newto
Pa (_‘(\ \F}\wﬁﬁg in pascal (N/m2)
S Q \) Conductance in siemens
N
Vv k\/x \\\\ “Voltage in volt
V/IVAr QNW Volt per volt ampere reactive
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 reactivg¢ hours
w Active power in watt
W/Hz Watt per hertz
W/s Watt per second
Wh Real energy in what hours
deg Plane angle in degrees

Mass in gram
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h Time in hours

kg/J Mass per energy

m Length in meter

m2 Area in square meters

m3 Volume in cubic meters

min Time in minutes (\

none Dimension less qu it‘, .On‘count, | per unit,
etc. Q

ohm Resistan(?@m\ \\\)

rad Pla?awﬁ\/

S )\r’\eﬁjeconhs\

s-1 \ e&ecw

A°eC ( Ngemperature in degrees Celsius

4.4.15] WindingCon w

Wires Q

Winding connecti on

A \ Autotransformer common winding

D Delta

I 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.
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4.416 WindingType
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Wires
Winding type.
primary
quaternary
I
seconJiary
tertiary
4.5 |Datatypes
4.5.1 ActivePower
Produ¢t of RMS value of the voltage and the 8_in-pHase component|of the
current
Native Attributes
value (Float)
units JitSy
multiplier t
4.5.2 AngleDegrees
Measurement of a:; e
RMS—rath fth Fr

Native Attributes

value
units
multiplier

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

Factor by which voltage shall be multiplied to give corresponding power lost from a circuit. Real
part of admittance.
Native Attributes

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

4.5.5 CurrentFlow
Electripal current (positive flow is out of the ConductingEquipment into # ghnectivityN
Native Attributes
value (Float)
units (UnitSymbol = A)
multiplier (UnitMultiplier = none) %

bde)

4.5.6 Length

Unit of] length.

Native Attributes

4.5.7

Amour

4.5.8 PerCent

Normally 0 to 100 on a defined base

Native Attributes

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

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

Native Attributes

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

4.5.10 _ReactivePower

Produg¢t of RMS value of the voltage and the RMS value of the quadra ponent|of the
current.

Native Attributes

value (Float)
units (UnitSymbol = VAr)

multiplier (UnitMultiplier = M)
4.5.11] Resistance
Resistance (real part of impedance).

Native Attributes

4512

Time,

nitSymbol = s)
(UnitMultiplier = none)

4.5.13| “Susceptance

Imaginary part of admittance.

Native Attributes

value (Float)
units (UnitSymbol = S)
multiplier (UnitMultiplier = none)
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4.5.14 Voltage
Electrical voltage.

Native Attributes

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

4.5.15__\VoltagePerReactivePower

Voltage variation with reactive power

Native Attributes

value (Float)
units (UnitSymbol = V/VAr)
multiplier (UnitMultiplier = k/M)

5 Amplifications and conventions

5.1 Overview

5.2 is Jintended to codify conventions establishad by\the/€ XML Break Out Team fand to
provid¢ amplification necessary to disam in CIM
entities within the context of an XML-b S.

5.2 XML file validity
In ordgr to be considerg i ) i ¢ i i , 4 given
XML file shall ad<§ S i [
1) The file shallNoe/W

(Yecond Editign

2) The file shal a e § set forth in the Simplified RDF Syntax for Power $ystem
Mpdel Ey . Q-552, CIM XML Model Exchange Format).

3) The §i

L) 1.0

éntities which are valid according to the CIM RDF Schema file.
SGommon Information Model Resource Description Framework|(RDF)

4) The file.shalba e to the rules set forth in this document.

5.3 |[Normative string tables

By convention, the following class attributes may only contain the values shown in the Valid
Values column in Table 3.

Table 3 — Valid attribute values

Class Attribute Valid Values

Unit name MW

Degrees

MVA

Count

Amperes
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Class Attribute Valid Values
PerCent
Ratio
MVAr
kv
TapPosition
SwitchPosition
Analog measurementType ThreePhasePower

ThreePhaseActivePower

ThreePhaseReactiYgPow

LineCurrent /\<\\ (‘\ \

PhaseVoltée\ \

LineT?Ifw&{ag\ \

poste N\ XWX\

/

T

S\?@\h&&itlon

Accumulator

measu

rement'llpe{

phpa%ﬂtEne

AN

Réa\\ﬁivel\i}yrgy

N

Ach'v/e EFe/rg y

MeasurementValueSource

icer”

SCADA

OperationalLimit

High1

<////

High2

High3

High4

High5

Low1

Low2

Low3

Low4

Low5

Normal

Emergency

Short-Term

DayType

name

Monday

Tuesday

Wednesday

Thursday

Friday

Saturday

Sunday

Weekday

Weekend

All
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5.4 Roles and multiplicity

Within the CIM, all associations are binary and are labeled at each end by 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”
elemel‘:ts. However, the XML element corresponding to the Terminal ¢ is expedted to
contain appropriate “Terminal.ConductingEquipment” elements.

@%

2
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Annex A
(informative)

Model exchange use cases

A.1 General

Annex A discusses several examples of the business problems for which this model exchange
specification is intended to be used. These are examples. not an exhaustive list.

A.2 |Regional Security Coordinators operating as peers
Consider an interconnection with four Security Coordinators, 3 wn in
Figure| A.1. Each of these coordinators has an EMS from a differe e with
differept internal conventions for representing the sysig direct
respor]sibility for parts of the network supervised by B, C, three parts still have an
influence on A’s network. A is, therefore, obliged to maintai ese additiona] three
parts ip at least enough detail to gauge their affect o
IEC 2026/13
re A.1 — Security coordinators
The ¢ 3 & Q Mdate has been that each coordinator makes up a model df their
extern a variety of sources, using a variety of specially designed tqols to
accom cult to
package/so-that it can be repeated automatically, so each of the four coordinators wjnd up
either |updatin i i iffi iodic| 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,
e guarantee consistency among the Coordinators when they work on joint problems,
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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 Model Exchange Modi'.“é’fﬂ';nge CIM Model Exchange

EMS A Maodel EMS A Maodel

A 2] ) ( ) K \( ,\‘b
EMS B Model <« EMS B Mo/d\e<\

O
h \V A gqﬂ’
\>< AN <7
v = AN
( CIM Translator A ) CI aslat A,
A A 4

Y y 3
My B Region / K My A Region
(reduced & renamed) (reduced & renamed)
v : v,
EMS A EMS B
Proprietary Model Format

Proprietary Model Format
EMS at I'Ie "
\

EMS at Site B

IEC| 2027/13

This d ; i een two of the parties, A and B. All actions 3re the
same

2) . i i model or the increment to its full model into the CIM|full or

el and extracts A’s territory from the model, renames elements and

makes. other adjustments for compatibility with their EMS. (B reduces A if necessdry.)

4) | B merges theresulting model of A into its EMS model.

While the—CHtmodet c)\bilallgc didits ju'u mthis—process 'uy t:lla'uiillg gactrofthe—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 Modeler

Full

Model | boundary \

n
mnterconnector”™

System A Import

Model ‘

boundary \

System B Import | <€

v

My B Region

(reduced & renamed

1

System B Source

\ 4

My A Region

(reduced & renamed)

/v \ A
C CIM Translator A )

y

v

EMS A
Proprietary Model Format

EMS at Site A

The b
basic

Modeling Authority A,

them.

The other significa

toori
CIM, i
Modeli
of this
perhaq
there

exchamnge and

It is i

hese sets are

addition

achievi

A.3

'clude all EMS data requirements for power system models.)

028/13

.. The
isting of

bncept
ne for
tween
[fect is

posed

ig with

| state

EMS,
ement,
model

portant to note that the CIM Model Exchange standard does not require participgnts to
; lew in Ei A3 The Ei A 2 O 0 full il Tumber

of intermediate stages between Figures A.2 and 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 )

L Upper Level odeler

Reliability Model

f

Eull

System A Import

Interconnection
Model ‘ bgﬁdary ‘ \

System}h{port

4 7 L~

CIM Model CHMVIOYeler

7 y.4 N\
Full Full
Interconnectioy)@m A Source Inte@s@ @ A Inqport |

Model o
odel [~y boundary | | ok Doy~ )
System B Impor] Syste! B\Qt \
. A X/
\ 4 D v
My B Region @ My A Region
(reduced & renamed > reduced & renamed)
‘;?' ‘;?'
( CIM Translator A ) ( CIM Translator B )
EMS A EMS B
Proprietary Model at Proprietary Model Format
N
EM ite A EMS at Site B
IEC 2029/13
e A Hierarchical modeling
The cd s for interconnections is that at the lowest level there are
transmi 30 are the logical source for detailed models for their tefritory.
These al”choices for Modeling Authorities in the model. The pverall
intercd ‘- is always assembled from these basic parts, but the assemb]y and
distrib done Dy an upper level authority. It also makes sense (though it|is not
require level authorities might be responsible for the boundary magdeling
authorjties that separate one local territory from another. Figure A.4 illustrates this ifgea. It
shows|chianges made by site A flowing first to the upper level, where the overall model ¢an be

assem,

bled 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
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.
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Annex B
(informative)

Modeling authorities

B.1 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| of the interconnection was introduced conceptually. In Annex B i w that
concept is realized in the CIM modeling and in the model exchange.
B.2 |The ModelingAuthority Class and ModelingAuthotity
A “mogeling authority” is a business entity which has the fe ges to
the model in a particular region of the model. In CI f i delingAuthority class to
represegnt these entities. Every other CIM object i i 6 ber of zero ¢r one
ModelingAuthority object.
e [This has a very simple purposeg ' g ject to
the responsibility of exactly one 3 if hder a
' i S that
make up a model are disjoint
e [In all models containi jeli of the
model shall 4 [ S allows
incremental updates\ si i deling
authority set for, a e M i i i nce of
MRIDs in te xports
its data.
. q and its
| User
o cause
bjects
B.3
Full model exchange will occur as one model exchange document per MAS

e The ModelingAuthority class is not actually included in the rdf schema in order to avoid
creating an identical ModelingAuthority reference from every object in the document.

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 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
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characteristics of the physical electrical system. This is important because although the
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 by any future
evolutionary changes to CIM.

Naming and MRIDs. The single most essential aspect of MRIDs is that only one MRID is
assigned to each physical thing. Therefore, it must be clear who is supposed toassign MRIDs
to each object. Regional modeling authorities clearly establish the authority for every object.

Proce eplace
operat y little
incenti uld be
updati bdel at
one tin sult is
straigh gction in
North nect is
divided

Verifigation of authority. Making it practical to upd oduce
the need to verify that updates are really being for le any
issue of diabolic intention, it would be quite easy, in t ) f protective mechanisms, for
a modEgler in region A to mistake wherg i hange
that applied to someone else’s territo c A ngasily be verified as applying
to the jproper region by checking that the 3 : within

itself gnd its boundary MAS.
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Annex C
(informative)

Common power system model (CPSM) minimum data requirements

C.1  General

Annex C 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 th{s publication and are included for informational purposes.

C.2 |Scope

This dpcument attempts to define minimum input data requir ion and
subsequent power flow/contingency analysis calculations only rietary
systerIs may have to be inferred if other data is requir other
applications such as Optimal Power Flow are not consi . e data
requirgments are not currently defined to permit the/exchange utions
like the IEEE Common and PTI formats permit. If relquired, extexsionto’the data defined here
to include information such as voltage magnitudefargle d area interchange shotuld be
possibje.

The “deneric’/familiar terminology used-+ i nt will be migrated to the appropriate
Commion Information Model ( 3 then be used to support the INERC

DEWQ proposal to use C g among Security Coordinatorg. This
document is not intended €o re artictilar data model/relationship — that|will be
obtaingd during the mig i

The data require

PTI P9
for m4g
outline

NOTE 1
Control

NOTE 2
in the a
are proy

NOTE
associa

ely based on the old IEEE Common Formfat and

bS/E form grved the industry as sufficient bus-oriented detail
ny years. data in those formats was supplemented tp also
breaker-or data items required to perform State Estimation.

s gwnership has not been covered in this definition unless acceptable infererjce from
Area on\the Elec aI i

pe, refresh rate, units, multipliers, etc.) of SCADA references are assumed to be|defined
Esociate Data Point Definition file that must exist whenever SCADA References (i.e. Hgst ID’s)

ided in a IBBSM CN/XML file.
Analog values”found in the NERC ISN Data Point Definition file do not indicate whether they are
edwith meters connected to lines/transformers/etc. or in metering devices associated with spitching

devices

To pprmit this differentiation analog measurements can be assigned to both switching devices anfl all the

other devices via attributes on all devices.

NOTE 4

NOTE 5

The use of the Substation as the focal entity/item for other devices/items is done for two reasons:

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

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.

Assumptions:

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.

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.
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— 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 handled 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 version is

determined to be deficient, then it will be expanded.

— Transformer tap position rather than tap ratio information is used to represent transformers. Since 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 incluge

— | Equivalent series and shunt devices that
equipment are assumed to be mode

to perform studies, Topqlog i ¢ to distinguish “split buses.”

Main and
notations of nodes W¢ ide or information, not solution enhancement. If
this information could be e of the Electrical Junction.

— |Load pseudd d i \atioh (MW and Mvar) was included as a Load attribute
to support t processes that handle unobservable areas resulti
missing or los . f loads will have such information provided at a single o
condition (e.g that™a consistent set is available. Such an attribute may be ul
deemed to b€ y > m data attribute.

— |The SC used,_in the file match the Host ID field entry in the DEWG ICCP Da
Definitign file

— | The ¢« m Base MVA attribute is not required since engineering units (e.g. ohms
3 gre assumed to be used by the CIM representation.

— | The tradition
related to

| concept of a System Swing Generator identifier is not required for the initial implem
ate Estimation nor is a mechanism currently available in the standard CIM to designate

— | TheNormal Position/Status attribute on a Switching device is not intended to override SCADA te
whén available. It is to assist in defining default configuration information for untelemetered devices

o that the step size

hbsence

ors are
odeling
is also

ted net
mbining

pendent

h “real”
IC Line,
ncluded

equired
transfer
Hesired,

in order
hg from
berating
timately

a Point
) rather
Entation
it.

emetry,
as well

astorovide a reference for confiauration processor “abnormal state” alarming
™ ) e =)

C.3 Glossary

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
CIM representation.

Load Pseudo Measurement/schedule — A value used to represent the relations

in the

hip 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.
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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.

Cc.4

Recommended data model exchange attributes

Substation

[R2.1] Unique Identifier

Electrical Junction

[R3.1] Identifier (unique within a Substation)

AC Line and Other Series Devices

Trans
[ ]

[R3.2] Control Area Location

[R3.3] Base/nominal kV

[R3.4] Telemetered kV SCADA reference
[R3.5] High/Low Normal limits (kV)

[R4.1] Unique Identifier (including a circuit id if applic
[R4.2] Resistance
[R4.3] Reactance
[R4.4] Total Line Charging/suseptance

[R5 13] Tap step size between max and min — (voltage magnltude ratio and/or

dllgIU III UCQIUUD) Ldpb DIIUUIU ICIIUbL byblCIll VUILng UdbU VdIuUb IIUI. UUDIQII V
values (i.e. “effective” tap step size)

phase
oltage

[R5.14] “Nominal” tap position ratio on system voltage bases — optional attribute to

capture effective tap where “nominal” is not 1.0.
[R5.15] Normal Tap position

[R5.16] Tap position SCADA reference, if applicable
Load Tap Changer (LTC) information, if applicable

[R5.17] Controlled location (Electrical Junction and Substation for bus voltage or
Electrical Junction defining starting point of flow trough transformer for flow control)
[R5.18] Control desired value or max/min range along as well as units of measure (kV,

MW, Mvar)
[R5.19] Normal Control status and, if applicable, SCADA reference for status

Switching Device

[R6.1] Unique Identifier within Substation
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[R6.2] “From” End location (Electrical Junction and Substation)
[R6.3] “To” End location (Electrical Junction and Substation)
[R6.4] Type (Breaker, Disconnect Switch, Switch, Fuse)

[R6.5] Normal position/status

[R6.6] Status SCADA reference

[R6.7] Analog SCADA references (MW and Mvar), if applicable

Generator

Load

Shunt

ICCP

[R7.1] Unique Identifier
[R7.2] Location (Electrical Junction and Substation)
[R7.3] Generation MW Limits (Net) Max and Min

RZ A4

[I\I .‘l‘] CGIIUIGt;UII I’“{IUt Cutput SCADI"\\ IUfUIUIIUUO (:‘V’:‘V’\VI Glld :\v':vcu)
[R7.5] Mw/Mvar capability curve data (Mvar max/min at MW max
net values)

Voltage control information
[R7.6] Electrical Junction and Substation identifier of controlle
[R7.7] Desired voltage control value or max/min range

in in' té

d loca

ferenfo sta

Reactive Device
[R9.1] Unique Identifier

For Capacitor/R S
[R9.5] o@ nittanceMvar at nominal voltage
[R9.6] Number of ba ‘

[R1071] Unique Local SCADA Reference Identifier

rms of

=
~

[R10.2]1 ICCP Object Identifier

[R10.3] Data Source Identifier (SCADA or ICCP)
[R10.4] System Supplying ICCP data


https://iecnorm.com/api/?name=d7221705ca331bf55d56d9034faee61d

- 118 - 61970-452 © IEC:2013

Figure C.1 shows an example of model configuration.

~o _- Substation East

I

~ Line X N O.  Electrical Junctlon 2

\
N \
\\ LineY Switch B
N l
\
\ \ //
\ 1

° ° 0—\—0 .\\—|—>
1 /7 ﬁ4L N-O- 1\
\j ~
/ /:/
,! BreakerA | Electrical Junctlon 1
'

Pid \ Load ;
. \
ubstation West So .

[d))

Electrical Junction 3

KEY:

- 4 - . Substation Boundary

®  Device Terminal Point

<+ — Analog Measurement Location

The fojlowing obt'

items
suggested:
1) inpl of a
2) rmers)
3) ign 2 is

Iocated . Contgol Area South, then the transformer between the two substations|would
be considereda “tie”.

4) | Qbserve there is a voltage measurement value at Electrical Junction 2 metefed by
poiential transtormer P.T.

5) Observe Breaker A has an analog measurement associated with it (i.e. it will go to 0
when the breaker is open).

6) Observe Line X has an analog measurement associated with it (i.e. it may or may not go
to zero if the breaker opens depending on by-pas switch position).

7) Observe Switch B has a normal status of Normally Open (N.O.)

8) Until breaker statuses are resolved by a topology processor, Electrical Junctions 2 and
3 may (or may not) constitute a single “bus” or topological node.
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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
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La Norme internationale P a CEIl:

Gestion des systémes de puissance et échanges d'informations associés.

Le texte de la présente norme est issu des documents suivants:

FDIS Rapport de vote
57/1366/FDIS 57/1384/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant
abouti a I'approbation de la présente norme.
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Une liste de toutes les parties de la série CEI 61970, publiées sous le titre général Interface de
programmation d’application pour systeme de gestion d’énergie (EMS-API), peut étre consultée
sur le site web de la CEl.

Le comité a décidé que le contenu de cette publication ne sera pas modifié avant la date de
stabilité indiquée sur le site web de la CEIl sous "http://webstore.iec.ch" dans les données
relatives a la publication recherchée. A cette date, la publication sera

* reconduite,

* supprimée,

* remplacée par une édition révisée, ou
. amendée.

A (A

IMPORTANT - Le logo "colour inside” qui se trouve sur la page de\couve u}e\/d% cette
publi¢ation indique qu'elle contient des couleurs qui sont'considérées comme ufliles a

une l1:nne compréhension de son contenu. Les utilisateurs\devraient) pareconséquent,
imprimmer cette publication en utilisant une imprimante<ou .

®
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INTRODUCTION

Cette norme internationale est I'une des différentes parties de la série de normes CEIl 61970
qui définissent une interface de programmation d'application (API1) pour un systéme de
gestion d'énergie (EMS?2).

La série de documents CEIl 61970-3x spécifie un Modéle d’Information Commun (CIM3). Le
CIM est un modéle abstrait qui représente tous les objets principaux d'une entreprise de
service public de distribution d'électricité habituellement impliqués dans les opérations de
I'entreprise. Le CIM fournit la sémantique pour les API de la CEI 61970 spécifiées dans la série
de Normes d’ Interface de Composants (CIS) CEI 61970 4x La serle de normes CEI 61970 3x
norme
y, and

PP70-4x
u une
psants

(ou af

2e. Les
interfap rvices
pouva gsages
dans
Cette ge de
donnég urs de
la séc e que
toutes daire a
I'exécuti n seul
profil, définit
le For chéma

du C
recom

(RDF)
b2.

1 APl = Application program interface.
EMS = Energy management system.

CIM = Common Information Model.

A wWN

A publier.
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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

tilisés
pour lgs donnees transmises entre Ies centres de conduite et/ou les entres

de conduite.

Le présent document vise a définir rigoureusement le sous-ensémbile % S tributs
de clasgse, et des rbéles du CIM nécessaires a I'exécution des.applications Y état et
de flux d’énergie. Le groupe North American Electric{Reliability i Data
Exchapge Working Group(DEWG) Common Power Sy v établi
les ex|gences relatives aux données d’origine, présentées a\’An i s sont

basée$ sur des pratiques industrielles antérieures plour nnees du modeéle de
réseay pour une utilisation essentiellement dans d a liste
des d : i > 2 1t des
paramp ications. ori joncteur. Lgrsque cela est nécessaire, le
préser 3 hier de

donnée les.

, les producteurs de données|et les

Ce dof
i deux points de vue.

des wodeles utilisé par un producteur de donnges, le
mininakgde classes, d’attributs et d’associations de 4IM qui

& pas la maniére dont le réseau est modélisé. Elle ne
et associations qui vont étre utilisés pour décrire le modeéle
on ientque 'ensemble des classes, attributs et associations|qui ne
explicite comme recommande ou requis a titre condit|onnel,
e\requis avec la mise en garde suivante. Considérons par exenple, la
petite
t alors
er. En
que le
gnt, au
: noter
qu’un exportateur peut a son greé, produwe un f|ch|er de donnees XML contenant des donnees
de classe supplémentaires décrites par le Schéma RDF de CIM mais qui ne sont pas requises
par le document, a condition que ces données soient conformes aux conventions établies dans
I'Article 5.

Du point de vue de l'importation des modéles 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 modeles exportés. Comme mentionné ci-dessus, les
fournisseurs de données sont libres de dépasser les exigences minimales décrites ici tant que
leurs fichiers de données résultants sont conformes au Schéma RDF CIM et aux conventions
établies dans I'Article 5. Le document décrit donc des classes et des données de classes
supplémentaires que, méme si cela n'est pas nécessaire, les exportateurs, selon toute
probabilité, choisiront d’inclure dans leurs fichiers de données. Les classes et les données
supplémentaires sont étiquetées comme recommandé ou différemment de la maniére requise


https://iecnorm.com/api/?name=d7221705ca331bf55d56d9034faee61d

- 128 - 61970-452 © CEI:2013

afin de les distinguer de leurs homologues requis. Noter cependant que les importateurs de
données pourraient potentiellement recevoir des données contenant les instances d’'une classe
ou de toutes les classes décrites par le Schéma RDF de CIM.

2 Référence normatives

Les documents suivants sont cités en référence de maniére normative, en intégralité ou en
partie, dans le présent document et sont indispensables pour son application. Pour les
références datées, seule I'édition citée s’applique. Pour les références non datées, la derniére
édition du document de référence s’applique (y compris les éventuels amendements).

NOTE |[Pour les définitions des termes généraux, voir le Vocabulaire Electrotechnique Intepnational, CEI(60p50.

CEI 61970-1, Interface de programmation d'application pour systé
(EMS-API) — Partie 1: Lignes directrices et exigences générales

nergie

IEC 61970-2, Energy management system application program Part 2:

Glossgry (disponible en anglais uniquement)

CEI 61970-301, Interface de programmation d'application pQu
(EMS-API) — Partie 301: Base de modele d’informatiq ;

'dnergie

— Part
chema

IEC 61970-501, Energy management 3
501: Common Information Model
(dispohpible en anglais uniquement)

3 Vue d’ensemble de
3.1 Vue d’ensemble

Une présentatior
I’Anneke A. Dans\tou

’échange des modéles appdrait a

utilisés dans des systémes crifiques,
ion des parties du réseau en dehors du domaine prjincipal

. i Sohérence’ des modeles utilisés par les différents systémes jouant Uin réle

. aduire 0 de maintenance des modéles critiques utilisés ppur le
fonctiennemenj’ou la planification d’'une interconnexion.

Les classés, attributs et associations identifiés dans le présent document représentent Ig sous-
ensen%mmmmm ' f ‘éseau

suffisantes pour prendre en charge I'estimation d’état et le calcul de répartition.

3.2 Exigences générales

Les exigences suivantes sont de nature générale ou impliquent plusieurs classes. Des
exigences supplémentaires sont définies dans les sections relatives aux classes individuelles.

— La cardinalité définie dans le modéle CIM doit étre suivie, sauf si une cardinalité différente
est explicitement définie dans le présent document. Par exemple, la cardinalité sur
’association entre VoltagelLevel et BaseVoltage indique qu’un VoltageLevel doit étre
associé a un et seulement un BaseVoltage, mais qu'un BaseVoltage peut étre associé a
zéro ou a plusieurs VoltagelLevels.

— Des associations de classes référencées dans le présent document avec des classes non
référencées ici ne sont pas requises quelle que soit la cardinalité. Par exemple, le CIM
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Un PowerTransfo

requiert que la classe HydroGeneratingUnit soit associée a une classe HydroPowerPlant.
Etant donné que la classe HydroPowerPlant n’est pas incluse dans le présent document,
l'association a HydroPowerPlant n'est pas considérée comme obligatoire dans ce contexte.

Il n’est pas requis que l'attribut “name” hérité par de nombreuses classes de la classe
abstraite ldentifiedObject soit unique. Le RDF ID défini dans le format d’échange de
données est le seul identifiant unique et persistant utilisé pour cet échange de données.
L’attribut IdentifiedObject.name est, en revanche, toujours requis. Les attributs
supplémentaires d'ldentifiedObject (aliasName, description, et pathName) ne sont pas
requis. Si l'attribut pathName est fourni, il doit étre construit a partir des noms dans la
hiérarchie GeographicalRegion / SubGeographicalRegion / Substation / VoltagelLevel / ...
Une barre obllque “I”, doit étre utilisée comme séparateur des noms.
=i i i i i it utilisé
comme RDF ID. Le RDF ID ne peut pas commencer par un numéro. | con ient ,qudin tiret

bas soit ajouté comme le premier caractére si nécessaire. Le RDF J ement
uniique. Un préfixe peut étre ajouté, si nécessaire, pour garantip icité g, mais le
ROF ID ainsi que le préfixe doivent étre compris dans la limife dg ere aximale
specifie

La merée

ci-flessous.
e |[rdf:ID — 60 caractéres maximum

IdentifiedObject.name — 32 caractéres maxim
[ ]

Po it étre
co t étre
co

Le nt pas

co i utorisgs, par exemple un ShuntCompensator dont

Les données diing e"q écH S ili Staillé gible. Il
convient que lgst ingUnit, Switch, et EnergyConsumer ne soient ufilisées
qu i déterminer la classe la plus détaillée (ThermalGeneratingUnit,
Hy gratingUnit,SB ker, Disconnector, etc.) ne sont pas disponibles.

mera deux enroulements posséde deux TransformerWindings. Cela permet

de chdisir de spécifier les valeurs d’'impédance pour le modéle pi équivalent entiérement a I'un
des enroulements ou de les répartir sur les deux enroulements. Les impédances doivept étre
spécifiees du cbté de la tension primaire comme présenté a la Figure 1.
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rp + jxp :Q:

gp +jbp

Figure 1 — Impédance d’un transformateur a deux enrq
Un PoerTransformer a trois enroulements posséde trois Trans Héle pi
équivalent correspond a trois TransformerWindings connectés en'Y
comme présenté ci-dessous. Les valeurs d'impédance trois
enroulements sont spécifiées sur chacun des trois T n des
enroulements posséde des impédances rn+jxn et des p pour
primai
. IEC 2025/13
l.égend<\
(\ \Ang\l\ais Frangais

Frim&y\\ \\/ Primaire

Yecondary, B Secondaire

Tlertiaty Tertiaire

, N

Des exigences supplémentaires relatives a la modélisation des transformateurs sont
énumérées ci-dessous.

Chaque PowerTransformer et ses TransformerWindings, RatioTapChangers et
PhaseTapChangers associés doivent étre contenus au sein d'un poste. En revanche, dans
le cas d’un transformateur reliant deux postes, la borne de 'un des TransformerWindings
peut étre reliée a un ConnectivityNode défini dans un autre poste. Dans ce cas, le
PowerTransformer, le TransformerWindings, le RatioTapChangers et le
PhaseTapChangers sont toujours tous définis dans un poste.

Un PowerTransformer doit étre contenu par un Substation. Un TransformerWinding doit
étre contenu par un PowerTransformer. Un RatioTapChanger et un PhaseTapChanger
doivent étre contenus par un TransformerWinding.
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— Chaque PowerTransformer doit posséder au moins deux et pas plus de trois
TransformerWindings. Chaque TransformerWinding peut posséder au maximum un
RatioTapChanger ou PhaseTapChanger. Si un TransformerWinding ne posséde pas de
RatioTapChanger ou de PhaseTapChanger associé, il convient que I’enroulement soit
considéré comme ayant un régleur fixe.

Plusieurs types de transformateurs de régulation sont pris en charge par le modéele CIM. Selon
les capacités de régulation, les effets du mouvement du régleur seront définis a I'aide soit de la
classe RatioTapChanger, soit de la classe PhaseTapChanger. Ces deux classes sont des
sous-types de la classe TapChanger. L'utilisation de plusieurs sous-types est décrite dans la
CEI 61970-301.

3.4 [Modélisation des autorités
A part|r des cas d’utilisation de I’échange de modeles présentés dang’I'# il est clair
que la| plupart des situations mettent en jeu plusieurs entités qui do . Raps ces
situations, il est trés important d’établir I’entité possédant I'autori clisatjon de
chaqu¢ région ou ensemble d'objets de données. Dans ce b lasses
appeléges ModelingAuthority et ModelingAuthoritySet. Lorsque p S|eu sghti{é 2ljsation
sont impliquées, chaque objet modélisé est attribué a un deling
Authorfity peut étre chargé d’un ou de plusieurs Modeli ian plus
détaill ble a
I'Anne
A ds assoglations  explicites | entre
Modeli bn des
tailles . Pour
éviter e doit
3.5
3.5.1
L'utilis ) est
souve iljsation
nt été
gulés.
ais uniquement utilisés pour définir ou la télémétrie est
I’échange des données ICCP.
iner les
res de
ient que
a un
a un

équipement, et non a un VoltageLevel. Une mesure de TapPosition doit étre associée a un
RatioTapChanger ou a un PhaseTapChanger. Une mesure de SwitchPosition doit étre
associée a un Switch ou a un sous-type de Switch.

La Measurement peut également étre associé a un des Terminals (Bornes) associés a un
équipement. Pour les mesures représentant les points télémesurés réels, il est
particulierement important que lI'association a un Terminal définisse le point topologique
spécifique dans le réseau qui est mesuré. Une Measurement peut étre associé a un Terminal
au maximum. Chaque mesure de flux (puissance active, puissance réactive ou courant) doit
étre associée a une borne. Cette association est particuliére importante pour I'Estimation de
I'Etat. La mesure doit étre associée a la borne correcte de I’équipement conducteur mesuré
(SynchronousMachine, EnergyConsumer, ACLineSegment, TransformerWinding, etc.).
L'association de la mesure a une borne du mauvais équipement ou a la borne de la mauvaise
extrémité de I'équipement correct entrainera des problémes pour I'Estimation d'Etat. Seuls
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deux types de mesures, TapPosition et SwitchPosition, ne nécessitent pas d’association a un
Terminal.

Trois sous-types de Measurement sont inclus dans ce profil, Analog, Accumulator, et Discrete.
Pour décrire ce qui est mesuré, l'attribut Measurement.measurementType est utilisé, mais
seuls des measurementTypes particuliers sont valides pour chacun des sous-types de
Measurement. Les associations valides sont définies dans le Tableau 1.

Tableau 1 — MeasurementTypes valides

Sous-classe de Measurement measurementType

IhreeFhaserower

ThreePhaseActivePower

ThreePhaseReactivePower /\Q ) (\
Analog LineCurrent <

PhaseVoltage /\ \
LineToLineVoltage \ \
AN

Angle \ \
TapPosition A
ApparentE(wrg \/
Accumulator React( k\\e&g// /\ \
Nkt OO

Discrete MWOS\N'\On \/

3.5.2 Echange de do

Dans [le contexte de|cCe Sfi : nnées, I'Echange de Données ICQP est
uniqugment destiné a défitir des es dientrée pour l'utilisation par I'Estimateur d’Ftat. II
n’est pas destin ilisé i I’échange d’ICCP bidirectionnel.

Les dgnnées ICCP erit comme la CEI 60870-6 TASE.2) sont échanj;ées a
I'aide |des classe (Analog, Discrete et Accumulator), des classes de
Measuremeni¥a ) e, DiscreteValue, et AccumulatorValue), et de la clagse de
MeasurementValue . asse de MeasurementValueSource est utilisée pour définir le

centre| d& vonduite, fournissant les données ICCP. L’attribut Name est mis a “ICCPT et le

est utilisé pour contenir 'ICCP ID et I'attribut Name contient le nom du point SCADA. (Jhaque
MeasureméntValue sera associé a une Measurement. Chaque MeasurementValue fourni par le
biais d'ICCP doit egalement étre associe a une MeasurementValueSource.

Les cILI:sses de asyrementValue sont utilisées pour spécifier 'ICCP ID. L’attribut aliagName

Afin de spécifier clairement le point du systéme mesuré, il convient que la Measurement soit
associé a un Terminal. Pour une mesure du statut du commutateur, en revanche, 'association
au PowerSystemResource approprié représentant le commutateur s’avérerait suffisante.

3.6 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 I’équipement conducteur de régulation (SynchronousMachine,
ShuntCompensator, StaticVarCompensator, RatioTapChanger ou PhaseTapChanger) et une
instance de RegulatingControl. Le RegulatingControl doit étre associé a un Terminal. Le
RegulatingControl d’'un équipement de régulation peut faire référence a un Terminal associé a
une autre PowerSystemResource. Par exemple, a des fins de régulation de tension, le
RegulatingControl d'une SynchronousMachine pourrait référer a un Terminal associé a une
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BusbarSection. Le Terminal définit le point de régulation. L’association de RegulatingControl
avec Terminal est requise pour définir la régulation de la tension ou de la puissance active.
Pour un SynchronousMachine, ShuntCompensator, StaticVarCompensator RatioTapChanger
ou un PhaseTapChanger qui ne régulent pas, I'association a RegulatingControl n’est pas
requise.

3.7 Utilisation de courbes
3.71 Généralités
L'utilisation des attributs Curve et CurveData sera différente pour les différents types de

courbes issus de Curve. Pour définir une valeur Y qui ne change pas, il convient que l'attribut
curve3tyle soit mis a “constantYValue”. Dans ce cas, il convient qu'une-seule msta%ce de

CurveData soit incluse pour définir le seul point de la courbe. La valeur etan constante, la
[ S be ne
possédle jamais plusieurs instances de CurveData ou la valeur xvalug’e

3.7.2 Limites de la puissance réactive de 'unité de produyction

Les limites de la puissance réactive de l'unité de prog S ent éite inclusey dans
I'échange de données, mais peuvent étre spécifiées différemm S s_caractéristiges de
l'unité| de production représentée. Dans la il convient fu’une
SynchfonousMachine soit associée a une ReactiieCdpability€ pdr défaut a l'alde de
I’'assogiation SynchronousMachine.InitialReactive i

Si les |imites de la puissance réactive de_I'unitend odue 'on ne/varient pas avec la puigsance
de sqrtie réelle, les attributs de ance réactive de la [classe
SynchronousMachine, minQ et maxQ, ¢s. Si la puissance de sortie rgactive
de l'unité de production es fixe, i nites de la puissance réactive [soient

mises ¢

3.8

L’utilis wefule et RegularTimePoint sera différente pour les
différe s de RegularintervalSchedule. Pour spécifier |'heure
relativg d' j aevdu format dateTime peut étre éliminée, ce qui lajsse le
format j nm: g I'ISO 8601. Dans ce format, hh de3|gne le nombre
d’heur : i n écoulées depuis minuit, mm désigne le nombre de minutes
compleétes d iste dé . zure, et ss, le nombre de secondes complétes depuis lg début
de la mi

La pr ise dans un programme (BasiclntervalSchedule.startTime) est

“00:00{00”. Laxde
est “24:00:00”. Le

ere heure admise dans un programme (RegularintervalSchedule.endTime)
oment spécifié par I'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 requises. Si un programme n’a pas de Season associé, il sera considéré comme
valide pour tous les Seasons. De méme, si un programme n’a pas d’association a un DayType,
il sera considéré comme s’appliquant a tous les jours de la semaine.

Lorsque SeasonDayTypeSchedules sont définis pour une entité donnée, tel que
ConformLoadSchedules pour un ConformLoadGroup donné, seul un programme peut étre
défini pour une combinaison donnée de Season et DayType.
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4 Profil d’équipement du CIM

4.1 Généralités du profil d’équipement du CIM

Ce chapitre énumeére les profils qui seront utilisés pour I’échange de données ainsi que les
classes, attributs et les associations faisant partie de chaque profil. Sont incluses toutes les
classes qu'un consommateur de données serait tenu de reconnaitre dans les données
consommeées. |l est fait référence a d'autres classes dans ce chapitre, lorsque les classes a
échanger héritent d'attributs ou d'associations. Par exemple, de nombreuses classes héritent
d’attributs de Ila classe IdentifiedObject. Cependant, aucune instance de la classe
IdentifiedObject n’existerait dans les données échangées, IdentifiedObject n'a donc pas été
incluse dans I'ensemble des classes du CIM pour I'échange.

Les prpfils et les URI associées sont énumérés dans le Tableau 2.

Tableau 2 - Profils définis dans le présent docu

Nom Version URI \ \ Dat de/>évisi(n

Equiperent 1 http://iec.ch/Tos7/61970—452/@u$m@\/1 AN 26«\0—05-24

\\>
4.2 [Classes concrétes

4.21 Accumulator

Meas

Accumulator représente u
énerggtique.

ccumulé, par exemple une |valeur

- L sociation é Te i g 5 equise selon la maniére dont la Measufement

- tribut m pour définir la grandeur mesurée (Vopltage,
Th eePhaseActive une Measurement. Les valeurs validgs de
measurement les Tableaux de Chaines Normatifs.

Membres Héri

measy W\ \1>1 string voir Measurement
Power:ystemRe 1.1 PowerSystemResource | voir Measurement
Terminal 0..1 Terminal voir Measurement
Unit 1.1 Unit voir Measurement
aliasName 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1..1 string voir IdentifiedObject
pathName 0..1 string voir IdentifiedObject
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4.2.2 AccumulatorValue

Meas
AccumulatorValue représente une MeasurementValue (comptée) accumulée.

Membres Natifs

Accumulator 1.1 Accumulator Measurement auquel
cette valeur est
connectée.

N\
Membres Hérités
/\Q &\

MeasurementValueSou 1..1 MeasurementValueSou\ voir
rce rce easurementlalue

AN
AN
aliasName 0..1 stri voir IdentifiedDbject
description (st\?g/( G > voir IdentifiedDbject
name stri v voir IdentifiedDbject
pathName S M voir IdentifiedDbject

4.2.3 ACLineSegme

Wires

brmant
nts du

Un fil pu une co
un seul systéme €
réseay.

— Chphgde™ACLi ciation
a linevxn’est\pas\equise:

— Enlutilisan ut étre
comtenu-que da ne Line, mais I'association a Line n’est pas requise.

— Les.attributs bOch, gOch, gch, r0, et x0 sont uniquement pour les courts-circuits et ne sont
pa |cqu;o.
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bOch

Susceptance

Susceptance shunt
homopolaire (de
chargement),
uniformément répartie,
de la section de ligne
compléte.

bch

1.1

Susceptance

Susceptance shunt
directe (de
chargement)

S

répartie,

:ﬂe ligne
e valeur

ntier sur
ale de la

gOch

Conductw

Coxductance ghunt
opolaire (pe
chargement),
uniformément|répartie,
de la section dle ligne
compléte.

gch

Co duct\a@/

Conductance shunt
directe (de
chargement),
uniformément|répartie,
de la section de ligne
compléte.

—R’esistance

Résistance er] série
directe de la dection de
ligne compléte.

ro

Resistance

Résistance er série
homopolaire de la

section de ligne
compléte.

Reactance

Réactance ¢n série
directe de la 4ection de
ligne compléte.

x0

Reactance

Réactance en|série
homopolaire de la

section de ligne
complete
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Membres Hérités
length 0..1 Length voir Conductor
BaseVoltage 0.1 BaseVoltage voir
ConductingEquipment

aggregate 0..1 boolean voir Equipment
EquipmentContainer 0..1 EquipmentContainer mpmert

NN ONIAN
aliasNgme 0..1 string \ \x&oi\r\kﬁ\ixﬁgi Dbject
description 0..1 string <\\ Q w}‘d@rﬁified Dbject
name 1.1 strm \Wf IdentifiedDbject
pathName 0..1 voir IdentifiedDbject

“&‘V/ B>

424 ActivePowerLimit

OperationalLimits

Limite [du flux de puissance active.
Membfes NatifsQ &K

T S0

ActivePower

Valeur Ilimitg de la
puissance actjve.

type

Memb e@c\x\\
SO

1.1

string

voir OperationalLimit

OperatiohalLimitSet 1.1 OperationalLimitSet voir OperationalLimit
aliasName 0..1 string voir ldentifiedObject
description 0..1 string voir ldentifiedObject
name 1.1 string voir IdentifiedObject
pathName 0..1 string voir ldentifiedObject
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Analog représente une Measurement analogique.
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— L’attribut positiveFlowln n’est requis que si la Measurement mesure un flux d’énergie
directionnel.

— L’association a Terminal peut ne pas étre requise selon la maniere dont la Measurement
est utilisé. Voir section Utilisation de la Classe Measurement pour plus de détails.

— L’attribut measurementType est utilisé pour

Th
m

Memb

es Natifs

définir

la grandeur mesurée

(Voltage,

s de

positiveFlowln

S

boolean

ung puissancg
puissance
ou un courant
convention se

.erai)’
cette measursg

alors
ment est
active,
réactive
avec la
on

laquelle une vialeur
positive mesufée au
Terminal signifie que

de l'électricité

pénétre

dans la
PowerSystemResource
associée.

N
= AN\

measurementType string voir Measurement
Power:ystew&\\%\\/ PowerSystemResource | voir Measurement
Termina &\ ﬁx1 Terminal voir Measurement
Unit \\ A Unit voir Measurement
aliasName 0.1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1..1 string voir IdentifiedObject
pathName 0..1 string voir IdentifiedObject
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4.2.6 AnalogValue

Meas
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AnalogValue représente une MeasurementValue analogique.

Membres Natifs

Analog 1.1 Analog Measurement a
Iaquelle cette valeur
bUIIIIUblU .
Membfes Hérités <\& x\
MeasurementValueSou 1..1 Measuremen a TNY(e)
rce easyrementpValue
aliasName 0..1 stri g v0|r Identlfled Dbject
description 0..1 <\ <\\Sté’\ < O )\> voir IdentifiedDbject
name 1.1 } \st{\g\ voir IdentifiedDbject
pathName OZ\ /\\ Q sb«gb\/ voir IdentifiedDbject
N
N \)
4.2.7 ApparentPo
OperationallLimit

Limite

Memb

value ApparentPower Limite de la puissance
apparente.

MembrestHérités

type 1.1 string voir OperationalLimit

OperationalLimitSet 1.1 OperationalLimitSet voir OperationalLimit

aliasName 0..1 string voir ldentifiedObject

description 0.1 string voir IdentifiedObject

name 1.1 string voir IdentifiedObject
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pathName

A

string

voir IdentifiedObject

4.2.8 BaseVoltage

Core

Définit une tension de base nominale référencée dans le systéme.

Membres Natifs

nominJaIVoItage 21 Voltage tension de base de la
/\P w@ mRe¢source.

Membfes Hérités <\\\\Q

aliasName 21 string \\\ @ IdentifiedDbject

description 21 stri 9/(7 \) voir IdentifiedDbject
N\ N\

name 1 @<\str¢g K O )\} voir IdentifiedDbject

pathName 21 fin voir IdentifiedDbject

4.2.9 Bay

Core

Ensem
I’équip

Memb

ant de

mme conteneur de Switches. Les Switches peuvent étre
soit par les VoltageLevels. Si les Switches sont contenus par
g par les Bays dans le systéme d'envoi, alors les Bays ne sont

Voltag

VoltagelLevel

L’association gst

utilisée dans la
hiérarchie de
dénomination.
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Membres Hérités

aliasName 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject
pathName 0..1 string voir IdentifiedObject
4.2.10| Breaker

Wires

Dispoditif de commutation mécanique capable d'établir, de
courarlts dans des conditions de circuit normales, et égale
courarlts, pendant une durée spécifiée, et de couper des

circuit[anormales précises, par exemple, celles de court-eirCUi

Membres Natifs

br des

ns de

ratedQurrent

AN
C rentW

Courant de | coupure
assigné sur défaut.

Membies Hérités

AN 7

norma|Open

RN

oolean

voir Switch

BaseVpltage Q\

N
\;

BaseVoltage

voir
ConductingEquipment

aggrega

boolean

—

voir Equipmern

Equiprwent&@rx \041

EquipmentContainer

—

voir Equipmern

aliasName 0..1 string voir |dentifiedPDbject
description 0..1 string voir ldentifiedObject
name 1.1 string voir IdentifiedObject
pathName 0..1 string voir ldentifiedObject
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4.2.11 BusbarSection

Wires

Conducteur, ou groupe de conducteurs, doté d'une impédance négligeable, servant a
connecter un autre équipement conducteur au sein d’'un seul poste.

Les mesures de tension sont habituellement obtenues & partir de VoltageTransformers
connectés a des trongons de jeu de barre. Un trongon de jeu de barre peut avoir plusieurs
bornes physiques mais pour 'analyse, elle est modélisée avec une seule borne logique.

Membtes Hérités

BaseVjpltage 0..1 BaseVoltage
/\ uipment

—

aggregate 0..1 boolean \\ Equmer

—

EquipmentContainer 0..1 pﬁtcw voir Equipmer
/\ A\
N A G

>
aliasNpme 0..1 X str"n\g \J voir IdentifiedDbject

description 0..1 Q\W voir IdentifiedPbject
N

name 1<1\\( s;@p@ voir ldentifiedDbject
N aN
N> > string voir IdentifiedDbject

4.2.12

LoadM

Confol S gsente \les charges qui suivent un modele de changement de ¢harge
quotid \ étre utilisé pour étalonner la charge avec une charge du systéme.

— Lal|définition” des ipjections de puissance réelle et réactive pour un EnergyConsumer peut
étrg effe¢tuée a T'aide de différents ensembles d’attributs. Dans le cas le plus simgle, les
injqactions peuvent étre définies directement en utilisant uniguement les attributs pfixed et
gfixed.

— Les injections pour un ConformLoad peuvent étre définies comme un pourcentage du
ConformLoadGroup avec les attributs pfixedPct et gfixedPct. Dans ce cas, le
ConformLoadGroup associé devrait posséder un ConformLoadSchedule associé.

— Voir EnergyConsumer pour des notes spécifiques relatives aux attributs hérités.

Membres Natifs

LoadGroup 1..1 ConformLoadGroup Groupe de cette
ConformLoad.
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Membres Hérités

— 143 -

pfixed 0..1 ActivePower voir EnergyConsumer
pfixedPct 0..1 PerCent voir EnergyConsumer
gfixed 0..1 ReactivePower voir EnergyConsumer
gfixedPct 0..1 PerCent voir EnergyConsumer
LoadResponse 61 toadResponseCharact—rvoir EmergyConsumer
eristic (\
BaseVjpltage 0..1 BaseVoltage N\w
uipment
aggregate 0..1 Boc?ea"\ r Equmert
EquipmentContainer 0..1 E&W%m 2;\ \aSer voir Equipment
ANEANAN
aliasNpme 0..1 } \et{ \/ voir IdentifiedDbject
description st voir IdentifiedPbject

name [\

voir ldentifiedDbject

pathName

voir ldentifiedDbject

4.2.13

LoadModel

Groupeg de

Membfes KHérités

SublLoadArea 1.1 SubLoadArea voir LoadGroup
aliasName 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject
pathName 0..1 string voir IdentifiedObject
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4.2.14 ConformLoadSchedule

LoadModel

61970-452 © CEI:2013

Courbe de la charge en fonction du temps (axe des X) indiquant les valeurs de la puissance
active (axe des Y) 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 valuel sera toujours spécifiée en MW et que value2 sera toujours
spécifiée en MVAr, les attributs value1Multiplier et value2Multiplier ne nécessitent pas

d’étre spécifiés.

Membres Natifs

ConfoilmLoadGroup 1.1 badGroup
le

Schedule

Membfes Hérités

DayType 1.1 \D ¥y e Q voir

SeasonDayType§chedule
Season 1.1 SO voir
Q SeasonDayType§chedule
N
N ™
endTime . -dateTime voir
<> RegularintervalS¢hedule
timeStep . \/ Seconds voir
<\ RegularintervalS¢hedule
< Y S

startTimNQ \1\1 dateTime voir BasiclntervalSchedule

value1|Unit \\ > A UnitSymbol voir BasiclntervalSchedule

valueZIUnit 1.1 UnitSymbol voir BasiclntervalSchedule

aliasName 0..1 string voir IdentifiedObject

description 0..1 string voir IdentifiedObject

name 1.1 string voir IdentifiedObject

pathName 0..1 string voir IdentifiedObject
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4.2.15 ConnectivityNode

Core

— 145 —

Les nceuds de connexité sont des points ou les bornes d'un équipement conducteur sont
connectées ensemble avec une impédance nulle.

— Par convention, ConnectivityNodes ne peuvent étre placés qu’au sein de VoltagelLevels.

Membres Natifs

ConnejtivityNodeConta 1..1 ConnectivityNodeContainer eneur de|ce nceud

iner de connexité:

Membfes Hérités /\X\ \\\>

aliasName 0.1 string Q N vair IMtlfled Dbject

description 0..1 stri?g/\ A B\{r IdentifiedDbject

O
name 1.1 A /\gfrﬁ\g)/ Q > voir IdentifiedDbject
\

pathName 0..1 > str\l‘ﬂiv voir IdentifiedDbject

4.2.16] ControlArea % \>

ContrdlArea

Une Zzone de re 2 d’unités de production et/ou de charges|et un

ensemble de coupufe tion (tel que des bornes) qui peut étre utilis¢ dans

différé]vts buts y duction automatique, la spécification de commande

d'échange de la zon dlcul de répartition et I'entrée a la prévision de la dharge.

Noter ju’'un n pécifications de zones de commande qui se chevalichent

peut éfre superpo

Membres-Nati

netintgrchange 1.1 ActivePower Echange net direct
spécifié dans |Ja zone
de réalaae

pTolerance 0..1 ActivePower Tolérance d’échange

net de la puissance
active.
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type 1..1 ControlAreaTypeKind Le type de définition de
la zone de réglage
utilisé pour déterminer
si elle est utilisée pour
la commande de la
production
automatique, pour la
commande d’échange
de planification, ou
dans d’autres buts.

sz .
Energ‘ Arca 1.1 I:nnrgyArog La zone d’én rgie

R

he.

ela
Membies Hérités N\\Q
AN

aliasNgme 0..1 strirN voip ldentifiedDbject

description 0..1 string \/ voir |dentifiedDbject
A\ AN

name 1.1 & sth \U)\/ voir IdentifiedPbject

pathName 0.1 (A stting voir ldentifiedDbject

4.2.17| ControlAreaGenera

ContrdlArea
Unité ge productio; d
la zone de régla 8

convient qu'une
produgtion spé&ci

bns de
r qu'il
nité de

Membre

ContrdlArea \) 1..1 ControlArea La zone de réglage

parent pour lejs
spécifications|de I'unité
de production.

GeneratingUnit 1.1 GeneratingUnit Unité de production
spécifiée pour cette
zone de réglage. Noter
qu’il convient qu’'une
zone de réglage
n'inclue une
GeneratingUnit qu'une
seule fois.
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4.2.18 CurrentLimit

OperationalLimits
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Limite opérationnelle du courant.

Membres Natifs

value 1.1 CurrentFlow Limite de l'intensité de
de courrant.
Membtes Hérités <\( \
A Q\
type 1.1 string aILimit
OperationalLimitSet 1.1 Operatlow \ vair ManonalLimit
aliasName 0..1 str voir IdentifiedDbject
description 0..1 @<\str¢ K U )\} voir IdentifiedDbject
name 1.1 (k \5\\@\ voir IdentifiedDbject
[N
pathName O<\(\\Q stri voir IdentifiedDbject
4.2.19
Core
Points finir une courbe.
- La 3ée pour représenter des points pour plusieurs courbes [issues
de s coUrbes définies dans ce profil sont
Gr Curve
Re
Membges Natifs
xvalue 1.1 float La valeur des données
de la variable de I'axe
des X, selon les unités
de I'axe des X.
y1value 1.1 float La valeur des données

de la premiére variable
de I'axe des Y, selon
les unités de 'axe des
Y.
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y2value 1.1 float La valeur des données
de la deuxiéme
variable de I'axe des Y
(si présente), selon les
unités de I'axe des Y.

Curve 1..1 Curve La Curve définie par ce
CurveData.

4.2.20 _DayType

LoadModel

Groupg de jours similaires, par exemple, Mon/Tue/Wed (Lun/ ey/Ven),

Sat/Sun (Sam/Dim), Holiday1 (Vacances1), Holiday2 (Vacances?2

— L’attribut name indique les jours de la semaine qu’un Da

— Si [attribut name est "All" (Tous), il représente les sept

— Si [’attribut name est "Weekday" (Jours de sem undi a

Vepdredi.

— Si [attribut name est "Weekend" (Fin.de se

Membres Hérités

aliasNpme 0..1 \ S W voir IdentifiedDbject

N ™~

description \ o\\\ﬁ ﬁwg voir IdentifiedPbject

name <> 1.1 2 \> string voir IdentifiedPbject

pathName /\ \0\1 W string voir ldentifiedDbject

4.2.21 \Q

Wires

(sectignneur)-Dis de commutation mécanique exploité manuellement ou par un moteur

utilisé [pour.changer les connexions dans un circuit ou pour isoler un circuit ou un équigement

d'une |source d’électricité. Il est requis d’ouvrir ou de fermer les circuits lorsqu’'un dourant

négligeable est interrompu ou établi.
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Membres Hérités
normalOpen boolean voir Switch
BaseVoltage BaseVoltage voir

ConductingEquipment
aggregate boolean voir Equipment

AN
EquipmentContainer EquipmentContainer &voir Eq\ip\mert

AL O\

AL AN
aliasNgme string <\\ vﬁw\eﬁﬁﬁ@ Dbject
description string &\\‘g IdentifiedDbject
name stri(g \> voir IdentifiedDbject

) «
pathName

<\<\\st%ﬂg < Q )\> voir IdentifiedDbject

4.2.22| Discrete

Meas

— L’association a ¥
esf utilisée. Vg

Discrefe fait réference
représentantde >

nent discréte, c'est-a-dire une Measutement
mple une position de Breaker (Disjoncteur).

g” étre requise selon la maniére dont la Measufement
de la Classe Measurement pour plus de détails.

est utilisé pour définir la grandeur mesurée (Vpltage,

bc.) par une Measurement. Les valeurs validgs de

s dans les Tableaux de Chaines de caractéres Normatifs.
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Membres Hérités
measurementType 1.1 string voir Measurement
PowerSystemResource | 1..1 PowerSystemResource | voir Measurement
Terminal 0..1 Terminal voir Measurement
Unit 1.1 Unit voir Measurement

4
aliasNgme 0..1 string <&vo'<@%d Dbject
AN\
description 0.1 string /\\ WW Dbject
name 1.1 string \ DN v\s{léeﬁtified Dbject
pathName 0..1 stri?g/\ A Bhﬁr IdentifiedDbject
\/ﬁ

4.2.23| DiscreteValue G

Meas

DiscreteValue représente u

Membres Natifs

Measure en discr

Discrete Q

W
1.1 s

Discrete

Measurement|a
laquellel cette|valeur
est connectée.

ités
MeasyrementValye

N
e /H\Q\\V
11

MeasurementValueSou | voir

rce rce Measurementp)alue
aliasName 8- String voitdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject
pathName 0..1 string voir IdentifiedObject
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4.2.24 EnergyConsumer

Wires
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Utilisateur générique d’énergie — un point de consommation du modele du réseau

— La définition des injections de puissance réelle et réactive pour un EnergyConsumer peut
étre effectuée a l'aide de différents ensembles d’attributs. Dans le cas le plus simple, les
injections peuvent étre définies directement en utilisant uniguement les attributs pfixed et

gfixed.

— Pour spécifier les charges conformes et non-conformes,

il convient que les classes

CopformLCoad, NonConformLoad, ou leurs sous-types soient UtiliSes.

— Il ¢onvient que les attributs définissant I'influence de la tension ek de la fréquenge sur
I'injection définie par une LoadResponseCharacteristic associée goient isx s’ils sont
disponibles, mais ils ne sont pas requis.

Membfes Natifs

pfixed 0..1 ActivePaw \ sance active de la

c arge qui |est une
grandeur fixe.

pfixedPct \P Ce Puissance agtive fixe

en tant que
pourcentage | de |la
puissance agtive fixe
% du groupe de tharges.
gfixed 0.. ?éctivePower Puissance répctive de
la charge qu| est une

6 grandeur fixe.
gfixedPct PerCent Puissance régctive fixe
en tant que
pourcentage | de la
puissance régctive fixe
du groupe de charges.

N

LoadREspo e\ \0/1 LoadResponseCharact | Caractéristique de
eristic réponse de gharge de

cette charge.

Membres Hérités

BaseVoltage 0.1 BaseVoltage voir

ConductingEquipment
aggregate 0.1 boolean voir Equipment

EquipmentContainer 0.1 EquipmentContainer voir Equipment

aliasName 0..1 string voir IdentifiedObject
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description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject
pathName 0..1 string voir IdentifiedObject

4.2.25 EquivalentBranch

Equivalents

La clagse représente les branches équivalentes.

Membifes Natifs

r 1.1 Resistance \ és}s{a}%e BN série
dixecte” de la| branche
/\ xré ite.

X 1.1 Rehactgnge \/ Réactance ¢én série
directe de lal branche
<\<\ réduite.

Membies Hérités (&(\ \\\

EquivdlentNetwork 1 \) EquivalentNetwork voir
[\ (\ EquivalentEqyipment

SN
BaseVpltage \) 21 BaseVoltage voir
ConductingEquipment

—

aggrega g\ 0\> boolean voir Equipmer

—

te
AN
Equipr1étho\Né\ \()}1 EquipmentContainer voir Equipmen
7

aliasName 0..1 string voir IdentifiedDbject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject

pathName 0..1 string voir IdentifiedObject
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4.2.26 Equivalentinjection

Equivalents

- 1563 -

Cette classe représente des injections équivalentes (production ou charge). La régulation de la
tension n’est admise qu’au nceud de connexité local.

Membres Natifs

maxP 1..1 ActivePower Puissance active
Nic definjection.
minP 1.1 ActivePower NPy ance acfiive
<\ m%i I'injection.
regulationCapability 1..1 boolean \ pégi{i?i
I"'Equivalentinjection
esicapable d¢ réguler
/\ ension locgle.
regulationStatus 1.1 él\@ Spécifie le stgtut de
\ G régulation par|défaut
de
I’Equivalentinjection.
“True” (Vrai) gignifie
que la régulat|on est
en cours. “False”
(Faux) signifig que la
régulation n’est pas en
[\/\ cours.
regula ionTarget\/ 1.1 Voltage Tension cible de la
régulation de |a
<\ tension.
Equivdlent w&k \1/1 EquivalentNetwork voir
EquivalentEqyipment
BaseVoitage 01 BaseVoitage VOIT
ConductingEquipment
aggregate 0..1 boolean voir Equipment
EquipmentContainer 0..1 EquipmentContainer voir Equipment
aliasName 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
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name 1..1 string voir IdentifiedObject
pathName 0..1 string voir IdentifiedObject

4.2.27 EquivalentNetwork

Equivalents

Classe qui représente un réseau maillé externe qui a été réduit a un modele électriquement

les noguds internes du modéle équivalent. Les nceuds de Connexité fro
équivalent se connecte a I'extérieur NE sont PAS contenus dans le modé

Membies Hérités

efléter
ou lexmodéle
équivalent:

/\\
string Q

aliasNhme 0..1 N |deftifiedDbject
description 0..1 stri A voir IdentifiedPbject
O
name 1.1 A /\fhﬁag)/ G > voir IdentifiedPbject
\
pathName 0..1 > str\g\\/ voir IdentifiedPbject
4.2.28| EquivalentShun % \>

Equivdlents

Classe représene
Membyes Natifs <\

b \ 1. Susceptance Susceptance shunt
Q \ directe.

g > N1 Conductance Conductance shunt
directe.

Membres Hérités

EquivalentNetwork 1.1 EquivalentNetwork voir
EquivalentEquipment

BaseVoltage 0..1 BaseVoltage voir
ConductingEquipment

aggregate 0..1 boolean voir Equipment

EquipmentContainer 0..1 EquipmentContainer voir Equipment
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aliasName 0.1 string voir ldentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject
pathName 0.1 string voir ldentifiedObject
4.2.29] FossilFuel
Produgtion
Combystible fossile consommé par les unités de production thermigugs ™\ nucleajrgs, par
exemple, le charbon, le fioul et le gaz.
Membfes Natifs
fossilFuelType 1.1 FublT /| Type de combustible
fossile tel [que le
\ charbon, le fioul ou le
gaz.
Membfes Hérités & \\>
AN
aliasNhme /\ON\\K (\\\ %g voir IdentifiedDbject
description <> 0..1 \> string voir IdentifiedDbject
name (\ \1\1 W string voir IdentifiedDbject
pathName <\\ string voir IdentifiedDbject
N

ion de

exemple, des machines

individuelles dans un ensemble peuvent étre définies dans un but de programmation tandis
qu’un seul signal de commande est issu pour I'ensemble. Dans ce cas, une GeneratingUnit
pour chaque membre de I'ensemble et une GeneratingUnit supplémentaire correspondant a
I’ensemble pourraient étre définies.

Pour définir une GeneratingUnit, il est nécessaire de définir I'injection de puissance réelle

initiale, les limites de la puissance réelle nette et le statut de I'unité. L’injection initiale est
définie a I'aide de I'attribut initialP.

Les limites 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) avec

les attributs

ratedGrossMinP et

GrossToNetActivePowerCurve associé.

ratedGrossMaxP utilisés conjointement

avec un
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Le statut de commande de l'unité est défini avec I'attribut genControlSource, mais il n'est

pas requis. Les attributs du facteur de participation longPF, normalPF, et shortPF ne sont

pas requis.

Il convient que la classe GeneratingUnit ne soit utilisée que lorsque les classes plus

spécifiques, HydroGeneratingUnit et ThermalGeneratingUnit, ne s’appliquent pas.

variableCost ne sont pas requis.

Membres Natifs

Les attributs governorSCD, maximumAllowableSpinningReserve, nominalP, startupCost, et

genC

trolSource 01

GeneratorControlSourc

Source des

e <

our une
ction.

goverr

orSCD

0..1

e

é‘ﬁ

PerCent

y

hangeur

s’agit du
ela

e du

isé par

puissance util

Enérateur di
le changeme
fréquence no

nominale et |
fréquence no
générateur etjexprimé
en pourcentages et mis
a la valeur négative.
Une valeur pojsitive du
statisme du changeur
de vitesse foufnit une
sortie de générateur
supplémentaire lors
d’une baisse de
fréquence.

initialA

NN

ActivePower

Puissance active
initiale par défaut
utilisée pour sftocker un
résultat de flu
d’énergie pouf la
puissance actjve
initiale pour cette unité
dans cette

configuration de
réseau.

longPF

float

Facteur de
participation
économique de l'unité
de production.
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maximumAllowableSpi
nningReserve

0..1

ActivePower

Réserve tournante
maximale autorisée. La
réserve tournante ne
sera jamais considérée
comme supérieure a
cette valeur sans tenir
compte du point de
fonctionnement en
cours.

maxOperatingP

ActivePower

Il s’agit de la limite

maximale de

ve

pouvant
tree dans cette
le xépartiteur.

minOpjeratingP

1.1

ActivePower

(6%

Y

@

s%%t/}e la limite
minimdle de puissance
actjved’expoitation
pduvant étre gntrée

dans cette unité par le
répartiteur.

nominalP

Puissance nominale de
I'unité de production.
Utilisée pour donner
une significatipn
précise aux aftributs
basés en poufcentage
tels que le statisme du
changeur de \Jitesse du
régulateur (at{ribut
govenorSCD)

normal|PF

float

Facteur de

participation
économique de l'unité
de production

ratedG rossﬁb%

ActivePower

Capacité max|male
nominale brute de

I'unité (Book Yalue)
(Valeur Comptable).

ratedGrossMinP

0..1

ActivePower

Niveau de production
minimal nominal brut
avec lequel I'unité peut
fonctionner sans
risques en fournissant
de I'énergie a la grille
de transport.
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ratedNetMaxP

ActivePower

Capacité maximale
nominale nette
obtenue en soustrayant
I’énergie auxiliaire
utilisée pour faire
fonctionner le
mécanisme de
I'installation interne de
la capacité maximale
brute nominale.

shortP,

float

Eacteur de

startugCost

Money

Codt d\érﬁarrage
itiak encouru| pour
chaqué lancement de

/\ x GeperatingUnjt.

variableCost

Mohey

4 9

Composant d¢
production dufcolt

variable par upité de
ActivePower.

Membies Hérités

aggregate

AR
Fo\\ﬁ \\ Wean

—

voir Equipmer]

Equipr1entContai<é>

EquipmentContainer

—

voir Equipmer

N
0.1 2\/\\/\>

C
aliasName <\ Q\\\\\) string voir IdentifiedDbject
description \ \ 0..\1\) string voir IdentifiedDbject
AN\
name \ \ \1/>1 string voir IdentifiedDbject
pathName 0..1 string voir IdentifiedDbject
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4.2.31 GeographicalRegion

Core
Région géographique d'un modele de réseau.

Membres Hérités

aliasName 0.1 string voir ldentifiedObject

description 0..1 string Ntified Dbject
Al

name 1..1 string (\ volr rdéentifiedPbject

pathName 0..1 string <\\ vﬁ%@;tl\ﬁe/d Dbject

4.2.32| GrossToNetActivePowerCurve \

Produgtion

Relatign entre la puissance active utilé
aux beprnes de la (des) machine(s)) ®
produgtion sur I'axe des Y (basée sur le

Bsurée
ité de

mesuxes\definies par I'entreprise de services publics

a la ¢entrale de production). Il convieni—que X\les arges des services de la centrale,

lorsqulelles sont modélisées, soient traitée % s.zharges de bus non conformes.|ll peut

y avoir auXili en service.

- Etg toujours spécifices en MW, les altributs

xM Btre fournis.

Memb

GenergatingUnit s\ N GeneratingUnit Une unité de
production peyt
posséder une|courbe
de la puissange active
brute en fonctjon de la
puissance actjve nette,

décrivant les pertes et
les exigences|relatives
a I’énergie auxiliaire de

'unité.
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curveStyle 1..1 CurveStyle voir Curve

xUnit 1..1 UnitSymbol voir Curve

y1Unit 1..1 UnitSymbol voir Curve

y2Unit 0..1 UnitSymbol voir Curve
aliasName 0.1 string oir ntifiedPbject

A\ NN

description 0..1 string <\ VOI\”\WI dDbject
name 1..1 string \&Wified Dbject
pathName 0.1 strirN voip ldentifiedDbject
4.2.33] HydroGeneratingUnit \/

Produ

Une u
Franci

- Le

tion

hité de production dont la machine

5, Pelton, Kaplan).

%tric

O

turbine hydraulique (par exgmple,

\AllowableSginningReserve, nominalP, startupClost, et

Memb

AN
genControISourc<\ O\\\\) GeneratorControlSource | voir GeneratingUnit
goverr orSCE{\\ O..\1\> PerCent voir GeneratingUnit
ANR

initial P \\\ \1)1 ActivePower voir GeneratifgUnit
longPH \/ 0..1 float voir GeneratingUnit
maxi uuu’-\\”uvvab:cSpi 64 ActivePowet voir-Generatit gUnit
nningReserve

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
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ratedGrossMinP 0..1 ActivePower voir GeneratingUnit
ratedNetMaxP 0..1 ActivePower voir GeneratingUnit
shortPF 0..1 float voir GeneratingUnit
startupCost 0..1 Money voir GeneratingUnit
variableCost 0..1 Money voir GeneratingUnit
aggredate 0..1 boolean (voir Wmert
RENeN

EquipmentContainer 0..1 EquipmentContaineQ vth

\ AVAN P
aliasName 0..1 string &\\ v5'>r IdentifiedDbject
description 0..1 strinf/ O \> voir IdentifiedPbject
name 1.1 (\ {tri?\/< Q ‘\> voir IdentifiedDbject
pathName 0..1 > rin \/ voir IdentifiedDbject
4.2.34] HydroPump %
Produgtion

Motoppmpe syne g aleme

Membfes Natifs <\

€e a une usine de pompage

Synchfonous acm

d..

NS

SynchronousMachine

La machine synchrone
entraine la turbine qui
transporte I'equ d’une
hauteur bassq a une
hauteur plus élevée. Le
sens de rotatipn de la

machine pour|le

pompage peut étre ou
non identique a celui
pour la production.
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Membres Hérités

aliasName 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1..1 string voir IdentifiedObject
pathName 0..1 string voir IdentifiedObject

4.2.35| IEC61970CIMVersion
Il s'agif du numéro de version CIM de la CEl 61970 assigné a ce fichj
— Il gonvient que les deux attributs IEC61970CIMVersion s g Valeurs

définies comme les valeurs initiales dans 'UML du CIM. Actigelle initiale pour

la yersion est IEC61970CIM14v15. La valeur initiale act 1-28".

Membres Natifs

(X
date 1..1 dAteTifn La forme est JJ-MM-
\ AAAA. Par exemple le
5 janvier 2009 sera
noté 05-01-2009.
sth b\/

version La forme est
IEC61970CIMXXVYY
ou XX est la version du
CIM la plus récente et
YY est la versjon la

plus ancienne| Par

exemple,
IEC61970CIM[13v18.

Gl

Une Clourbe de Variation de I'lmpédance décrit la modification des valeurs des impédances
roulements des Transformateurs par rapport aux changements du régleur. Le négleur
S =11 s al l'aide

d’y2value, et la susceptance de magnétisation a I'aide de y3value.

La résistance (r), la réactance (x) et la susceptance de magnétisation (b) du
TransformerWinding associé définissent I'impédance lorsque le régleur est neutre. Les valeurs
de la courbe représentent le passage a I'impédance a partir des valeurs neutres du régleur.
L'impédance a un régleur non-neutre est calculée en ajoutant I'impédance d’un pas neutre (a
partir du TransformerWinding) a la valeur delta de la courbe.
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TapChanger 1..1

TapChanger Une
ImpedanceVariationCurve
définit les modifications
d’un TapChanger.

Membres Hérités

curveShpe 4+ CurveSte veH-Curve
xUnit 1.1 UnitSymbol <\/o®r\e\
y1Unit 1.1 UnitSymbol (\ N(\}sr\?e\/
y2Unit 0..1 UnitSymM\\ vkii Cufve
AN
aliasName 0..1 string \/ voir ldentifiedDbject
N\ A
description 0.1 < t@g &U}\/ voir IdentifiedPbject
name 1.1 (* é‘ai{% voir IdentifiedDbject
(@RN
pathName 01 \\B s@ voir IdentifiedDbject
\/
4.2.37| Line Q
Wires
Contiept des équipe n rs d’'un poste appartenant a une ligne de trgnsport
d’énergie.
- L'utilj G classe Line n'est pas requise. Si elle est utilisée, elle ne peut I'étrg qu’en
tant que_conteneurd’AQLineSegments et de SeriesCompensators.
— Il nfest pas\reguis gu'une Line soit associée a une SubGeographicalRegion.
Membfes Natifs

Region 0..1

SubGeographicalRegion |Une Line peut étre
contenue dans une
SubGeographical

Region.
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aliasName 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject
pathName 0..1 string voir IdentifiedObject
4.2.38| LoadArea

LoadModel

Classq désignant la racine ou le premier niveau dans une our le

groupg

Membres Hérités /\
aliasName 0.1 r@ voir ldentifiedDbject
ANIYA (\ N
description 0.1 > str\&\/ voir IdentifiedPbject
name 1.1 \% S iﬁg\) voir |dentifiedDbject
<\\(\ N
pathName [&J\ w string voir IdentifiedPbject

4.2.39

Wires

Dispoditi

courarj

Memb

ratedCurren

Capacité—de— transport
du courant d’'un fil ou
d’'un cable dans les
conditions thermiques
établies.
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Membres Hérités
normalOpen 21 boolean voir Switch
BaseVoltage 21 BaseVoltage voir
ConductingEquipment

aggregate -1 boolean voir Equipment
EquipmentContainer | EquipmentContainer mpmert

NN ONIAN
aliasNgme A string <\\ ‘ygi*%ﬁ?@é§)ﬂect
description A string <\\ Q W\T‘d@rﬁified Dbject
name 21 strm \Wf IdentifiedDbject
pathName 21 ﬁt&\\)/ (\ \> voir IdentifiedDbject

4.2.40

LoadM

Modéli
conditi
répons

Si Loa
spécifig

Comp

cim:LdadResporseCh

2.pVoltageExponent

la puissance réactive =

aracteristic.qVoltageExponent

Ou * s|gnifie/"'multiplié par" et ** "a la puissance".

iops des
i ala

ign sont

Qnominal
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exponentModel

boolean

Indique le modele de
dépendance de la
tension exponentiel
(pVoltateExponent and
gVoltageExponent) a
utiliser. S'il est faux, le
modéle du coefficient
(composé de
pConstantimpedance,

rent,
er,
edance,

pConstantCurrent

1.

1

float

\Z}tion de la ¢harge de
ssance actjve
modélisée comme
intensité consfante.
Uniguement utilisée si
useExponentNlodel est
faux. Cette valeur est
normalisée pdr rapport
a la somme de¢ pZ, pl,
et pP.

pConstantimpedance

AN

Portion de la ¢
puissance act
modélisée comme
impédance constante.
Uniquement utilisée si
useExponentNlodel est
faux. Cette valleur est
normalisée pdr rapport
a la somme d¢ pZ, pl,
et pP.

harge de
ve

pConstantPo

float

Portion de la ¢
puissance act
modélisée comme

puissance corjstante.

harge de
ve

Uniguement utilisée si
useExponentModel est
faux. Cette valeur est
normalisée par rapport
a la somme de pZ, pl,
et pP.

pFrequencyExponent

1.

1

float

Exposant de la
puissance active
apportant la fréquence
par unité.
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pVoltageExponent

1.

float

Exposant de la
puissance réelle
apportant la tension
par unité. Ce modéle
est uniquement utilisé
lorsque
"useExponentModel"
est vrai.

qConstantCurrent

1.

float

Portion de la charge de
puissance réactive

comme-intensité

nte, Upjquement

odel est
leur est
r rapport

e 9Z, ql,
et gP.

gConstantimpedance

A

>

float

)F;?ion de la ¢harge de
issance réalctive
comme impédance
constante. Unjquement
utilisée si
useExponentTodel est

faux. Cette valeur est
normalisée pdr rapport
ala somme d¢ qZ, ql,
et gP.

qConstantPower

N

Portion de la ¢harge de
puissance réactive
comme puissance
constante. Unjquement
utilisée si
useExponentNodel est
faux. Cette ve}‘eur est
normalisée pdr rapport
a la somme d¢ gZ, ql,
et gP.

A\

«z/éfé

qFreqienc ongat float Exposant de |a
puissance réactive
apportant la fléquence
par unité.

qVoltapeExponent 1.1 float Exposant de Ia

puissance réactive

apportant la tension
par unité. Ce modéle
est uniquement utilisé
lorsque
"useExponentModel"
est vrai.
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Membres Hérités

aliasName 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject
pathName 0..1 string voir IdentifiedObject

4.2.411 MeasurementValueSource

Meas

MeasurementValueSource décrit les sources alternativés : une
MeasurementValue. Les conventions pour l'utilisateur stipulant Ia : il tributs
de Meg@surementValueSource sont décrites dans l'introducti

Membfes Hérités (\
}7 A

aliasNhme 0..1 <\<\str§xg O )\) voir IdentifiedDbject

description 0..1 (k wb\ voir IdentifiedDbject

o~
name 1<\(\\Q s@ voir IdentifiedDbject

—

pathName w\ A w /sﬂring voir IdentifiedDbject

4.2.42| MutualCo

Wires

Cette ¢ age mutuel de ligne homopolaire.

Memb

bOch Susceptance Susceptance shunt de
couplkage mutuel(de
chargement)
homopolaire,

uniformément répartie,
de la section de ligne
compléte.

distance11 1.1 Length Distance entre la borne
spécifiée de la
premiere ligne et le
début de la région
couplée.
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distance12

Length

Distance entre la borne
spécifiée de la
premiére ligne et la fin
de la région couplée.

distance21

Length

Distance entre la borne
spécifiée de la
seconde ligne et le
début de la région
couplée.

distan§eZZ

Cengin

S

et la fin
buplée.

gOch

A

ng?nce de shunt

coupfage mutuel

(d&e chargemept)
grmopolaire,

uniformément|répartie,

de la section de ligne

compléte.

ro

O
sgiance )
(D

Conduct@
R

Résistance, cpuplage
d’impédance mutuel
branche a brapche
homopolaire.

x0

[

VAN

&actance

Réactance, cquplage
d’impédance vEutueI
branche a branche
homopolaire.

First_Terminal

Terminal

Borne de départ pour
le calcul de digtances
le long de la premiére
branche du cquplage
mutuel. Normalement
MutualCoupling ne
serait utilisé que pour
les bornes de$
segments de ligne de
courant alterngtif. Il

convient que la
premiére et la seconde
borne d'un couplage
mutuel indiquent
différents segments de
ligne de courant
alternatif.

Second_Terminal

A

Terminal

Borne de départ pour
le calcul de distance le
long de la seconde
branche du couplage
mutuel.
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Membres Hérités
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aliasName 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject
pathName 0..1 string voir IdentifiedObject
4.2.43] NonConformLoad

LoadModel

NonCgnformLoad représente des charges qui ne suivent pas ent de
charggq quotidien et les changements ne sont pas corrélg bnt de
chargq quotidien.

— Laldéfinition des injections de puissance réelle € reactl nergyConsumer peut
étrg effectuée a I'aide de différents ensembles d as le plus simple, les
injgctions peuvent étre définies directement g ment les attributs pfixed et
gfixed.

— Les injections pour un NonConfor définies comme un pourcentage du
NopConformLoadGroup avec les et” gqfixedPct. Dans ce cpgs, le
NopConformLoadGroup associé deyrait possé NonConformLoadSchedule assqcié.

— Il ¢onvient que les att de la tension et de la fréquenge sur
I'injection définie par gristic associée soient fournis, s’ils sont

disponibles, mais ils.ne

Membfes Natifs
LoadGroup A NonConformLoadGroup Groupe de ce
ConformLoad

Membfe \i\ \\\)

pfixed ActivePower voir EnergyCdnsumer

pfixedPct 0..1 PerCent voir EnergyCdnsumer

gfixed 0..1 ReactivePower voir EnergyConsumer

gfixedPct 0..1 PerCent voir EnergyConsumer

LoadResponse 0..1 LoadResponseCharact |voir EnergyConsumer
eristic

BaseVoltage 0..1 BaseVoltage voir

ConductingEquipment
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aggregate 0..1 boolean voir Equipment
EquipmentContainer 0..1 EquipmentContainer voir Equipment
aliasName 0.1 string voir ldentifiedObject
description 0..1 string voir IdentifiedObject
name 1..1 string voir ldentifiedObject
pathN:izme 0.1 string (voir IWed Dbject
RN
4.2.44] NonConformLoadGroup \s\\>
LoadModel
Charges qui ne suivent pas de modele de variation dehargegupiidien &t saisonnier.
Membfes Hérités
A% O
SubLopdArea 1.1 > SuBio\aciW voir LoadGroyp
UGN 7
aliasName C<\(\\\) strin voir IdentifiedDbject
description . \ \ —s/tring voir IdentifiedDbject
name \/(\\/1\\/\\> string voir ldentifiedDbject
pathName A\ Q\\\/ string voir ldentifiedDbject
4.2.45 o n\Loa ;rﬁdule
LoadModel
Un prdgramme (courbes) de la puissance active (axe des Y1) et de la puissance réactive (axe
des Y i e par

exemple une charge
modélisée)

industrielle significative

ou lutilisation de

centrale électrique (si

Etant donné que value1 sera toujours spécifiece en MW et que value2 sera toujours

spécifiee en MVAr, les attributs value1Multiplier et value2Multiplier ne nécessitent pas

d’étre spécifiés.

Membres Natifs
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NonConformLoadGroup | 1..1 NonConformLoadGroup | Le
NonConformLoadGroup
auquel
NonConformLoadSche
dule appartient.
Membres Hérités
DayType 1.1 DayType voir
SeasonDayTypeSched
ula
Seasofn 1.1 Season Woi
SeasonDayJypeSched
M{
N\ IR N/
endTime 1.1 dateTim \ VO
ularintervalSchedul
e
timeStep 1.1 S W voir
< RegularintervalSchedul
e
[~
startTime 1, Q da Tirf voir
Basiclnterval§chedule
N\
value1Unit 1.. UnitSymbol voir
Q Basiclnterval§chedule
value2Unit \1 UnitSymbol voir
Q\ Basiclnterval§chedule
AN
aliasNp r&\\\\()>1 string voir IdentifiedPbject
description \> 0.1 string voir IdentifiedPbject
name 1.1 string voir IdentifiedPbject
pathName 0..1 string voir ldentifiedObject

4.2.46 NuclearGeneratingUnit

Production

Centrale nucléaire.

Membres Hérités
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genControlSource 0..1 GeneratorControlSourc | voir GeneratingUnit
e
governorSCD 0.1 PerCent voir GeneratingUnit
initialP 1.1 ActivePower voir GeneratingUnit
longPF 0.1 float voir GeneratingUnit
quimumAIIowabIeSpi 0.1 ActivePower voir GeneratingUnit
nningReserve /\
maxOperatingP 1.1 ActivePower /\ \/o@ﬁh@ngumt
minOpleratingP 1.1 ActivePower (\\ %ir\(}iév\a%gumt
nominalP 0..1 ActwePo%\\\ B’gG%eratingUnit
norma|PF 0..1 ?/ \> voir GeneratingUnit
rateddrossMaxP 0..1 (\ (\\ E}Ve/P({ @ ‘> voir GeneratingUnit
rated@rossMinP 0..1 > Qc;t ePcMeL/ voir GeneratingUnit
ratedNetMaxP 0..1 \ m hﬁx Power voir GeneratingUnit
AN
shortPF O\\& (\\ flpat voir GeneratingUnit
startugCost Q 0..1 < \\) Money voir GeneratingUnit
variableCost (\ \6{\\6 Money voir GeneratingUnit
N\ A
aggregate boolean voir Equipment

AN

Equipme We\ 01 EquipmentContainer voir Equipment

aliasName 0..1 string voir IdentifiedDbject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject
pathName 0..1 string voir IdentifiedObject
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OperationalLimits
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Ensemble de limites associé a un équipement. Les ensembles de limites sont susceptibles de
s’appliquer par exemple a une température ou a une saison spécifique. Un ensemble de limites
peut contenir différentes sévérités de niveaux de limites qui pourraient s’appliquer au méme
équipement. L'ensemble peut contenir des limites de différents types telles que des limites de
courant et de puissance apparente ou des limites de tension élevées et basses qui sont

logiquement appliquées

en tant qu’ensemble.

Membfes Natifs /\(\

Equipment 1.1 Equipment i auquel
limites

Terminal 1.1 Terminal Laborne

<

y

specifiqguement
asSsociée a cef
ensemble de [imites
opérationnel. Bi

aucune borneln’est
associée, tourfs les

bornes de I'équipement
sont impliquégs.

Memb

(N
es Hérités N\\) )\>
N aN

aliasName (\ O\/T> w string voir ldentifiedDbject

description <\bxﬂ\\\/\\> string voir IdentifiedDbject
A\

name /\\ \Q\\/ string voir IdentifiedPbject

Ul .1 string voir IdentifiedPbject

pathNarN

N

4.2.48

OperationalLimits

N
Ommiﬁype

Type de limite. La signification d’'une limite spécifique est décrite dans cette classe.

Membres Natifs
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acceptableDuration

1.1 Seconds

La durée nominale
acceptable de la limite.
Les limites sont
communément
exprimées en termes
d’une limite de temps
pour laquelle la limite
est normalement
acceptable. La durée
acceptable réelle d’'une
limite spécifique peut
dépendre d’autres

X tels
&rature ou
ent.

directipn

1.1 OperationalLimj
onKind

limite.

Membtes Hérités

A AN

aliasNgme 0.1 /s%\n\gp/ \> voir ldentifiedDbject
\ an

description 0..1 x Str‘i\g \) voir IdentifiedDbject

name 1.1 < (\W voir IdentifiedDbject

pathName Y sj{i/r% voir IdentifiedDbject

4.2.49

Wires

Spécidlisatio
capacités d

transfqroyateu
transfqr

de tension.
et symétrique sont définis ici.

e prise de tension ayant détaillé la modélisation pdur les
angeur de prise déphaseur est également en général un
Les modéles de changeurs de

régleur de

— Lattribut leftag specifie si un TapChanger posséde ou non des capacités de changement

de|prisg€ de cha

nofmalStep et stepPhaseShiftincrement sont tous requis.

. Si ltcFlag est “true” (vrai), les attributs highStep, lowStep, neutralStep,

— Les attributs voltageSteplncrementOutOfPhase, windingConnectionAngle, xStepMax, et
xStepMin ne sont pas requis.

Membres Natifs
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nominalVoltageOutOfPh
ase

0..

Voltage

Similaire a
TapChanger.nominalV
oltage, mais il s’agit de
la tension nominale
dans I’enroulement
déphasé au niveau de
I’échelon de prise
nominal. Un cas
général peut présenter
une tension nulle a
I’échelon nominal,
n'indiquant aucun

phasage a
nominale.

a tension

phaseTapChangerType

0..

PhaseTapChangeQﬁi

hstruction

Le ede
déphaseudr

stepPhaseShiftincrement

9,

N

e

s

AngleDegrees \

y

r
angeur.

éﬁh@e pa
positionh du ch
Une valeur positive
indique un déphasage
positif de I'enfjoulement
ou la prise es{ située a
I'autre enroulgment
(pour un
transformateur a deux
enroulements).

L’augmentatign du
déphasage régl peut
étre calculée ¢e
maniére plus précise a
partir des modéles
symétriques ofu
asymétriques jou en
consultant deg
tableaux des ¢chelons
de prise si ces$ derniers
sont disponibles.

voltageSfep méntOu
tOfPhase

B.J

Voltage

chelon de
roulement
gleur de
roulement
phaseur.

L'incrément d'é
tension sur I'en
déphasé. Ce ré
tension sur I'en
déphasé du dé
Similaire a

TapChanger.voltageStep
Increment, mais
uniquement appliqué a
I'enroulement déphasé.
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windingConnectionAngle |0..1 AngleDegrees L’angle de phase entre
I’enroulement en phase
et 'enroulement
déphasé utilisé pour
créer le déphasage. Il
n’est possible que
d’avoir un
transformateur
symétrique si cet angle
est droit.
Xstep ax Q1 Reactance Ll arédactance 3
rise
X
xStepMin 0.1 Reactance 2]
rise
AN
TransfprmerWinding 1.1 Trans erWindigg \l\’/e%roulemen du
transformateufr auquel
le changeur de régleur
/\ /> @ de phase appartient.
)
Membfes Hérités > \\j
highStep 1{\ \ Q iKg\e\r/ voir TapChanger
lowStdp /\ 1..}\\‘ Q\\\ ij)leger voir TapChanger
ItcFlag <> 1..1 < \\/ boolean voir TapChanger
neutra|Step (\ N \/> integer voir TapChanger
neutralU <\ 1\\> Voltage voir TapChanger
norma M\ 1\ integer voir TapChanger
regulationStatus 0.1 boolean voir TapChanger
stepVqltagelncrement | 0..1 PerCent voir TapChanger
RegulatingControl 0.1 RegulatingControl voir TapChanger
aliasName 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1..1 string voir IdentifiedObject
pathName 0..1 string voir IdentifiedObject
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4.2.50 PhaseVariationCurve

Wires

Une Courbe de Variation de Phase décrit le déphasage par rapport aux changements
d’échelon de prise. L'échelon de prise est représenté a l'aide de xValue et le déphasage a
’aide d'y1value.

Membres Natifs

PhaseTapChanger 1.1 PhaseTapChanger

ionCurve

de
ur un
nger.

O\
Membies Hérités

curveS§tyle 1.1 Cu(/eixg?le \> voir Curve

N\

xUnit 1.1 <\<\\u étgyr(bo() )\> voir Curve

n
y1Unit 1.1 /& \QWW voir Curve

y2Unit o<,1\ (\\Q U)\' Syatbol voir Curve

aliasName N string voir IdentifiedDbject

description CW string voir ldentifiedDbject
A\

name \ \\\/ string voir IdentifiedDbject

pathNamz\\ Q A string voir IdentifiedDbject

N

4.2.51| Power sformer

Wires

Un appareil électrique constitué de deux enroulements couplés ou plus, avec ou sans noyau
magnétique destiné a introduire un couplage mutuel entre les circuits électriques. Les
transformateurs peuvent étre utilisés pour contréler la tension et les déplacements de phase
(flux de puissance active).

Un PowerTransformer peut comporter soit deux enroulements, soit trois enroulements.

— Un transformateur a deux enroulements posséde deux TransformerWindings
— Un transformateur a trois enroulements posséde trois TransformerWindings

Membres Hérités
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aggregate 0..1

boolean

voir Equipment

EquipmentContainer 0..1

EquipmentContainer

voir Equipment

aliasName 0.1 string voir ldentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject
pathN:ilme 0..1 string

(voir IWed Dbject
RAaN

4.2.52| RatioTapChanger

Wires

Un changeur de prises qui modifie le rapport de tensions ay

— L’afttribut Itcflag spécifie si un Tap
de|prise en charge. Si ltcFlag est <true¥(
normalStep, neutralU et stepVoltagetqcremen

Membres Natifs

eur de

ement

tculCoptrolMode 1.0

E
e

;ZgﬁsformerControlMo

Spécifie le mgde de
commande deg
régulation (tension ou
puissance réactive) du
RatioTapChanger.

TransfprmerWinding 1.

N

TransformerWinding

L’enroulement du
transformateufr auquel
le changeur dy régleur
du rapport appartient.

A

Membres Hérités

highStgp 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
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regulationStatus 0..1 boolean voir TapChanger
stepVoltagelncrement |0..1 PerCent voir TapChanger
RegulatingControl 0..1 RegulatingControl voir TapChanger
aliasName 0..1 string voir ldentifiedObject
descriptiomn o1 String Nﬂliﬁ(gd bject
name 1..1 string /\ \oiridentified Dbject
pathName 0.1 string (\\ N\(’%M Dbject

N
4.2.53| RatioVariationCurve

Wires

Une Cpurbe de Variation de Rapport dechi
ements d’échelon de prise. L'échelo
rapport a I'aide d'y1value.

chang

Membres Natifs

AN\

brt aux

enté a 'aide de xValug et le

RatioTlapChanger 1 ) ,R/atioTapChanger Une
RatioVariationCurve
Q définit les
modifications du
< rapport de rédleur pour
<\ \ un RatioTapChanger.
Memb eﬁ% \ \)
curve3tyle \ B N1 CurveStyle voir Curve
xUnit 1..1 UnitSymbol voir Curve
y1Unit 1.1 UnitSymbol voir Curve
y2Unit 0.1 UnitSymbol voir Curve
aliasName 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject
pathName 0..1 string voir IdentifiedObject
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4.2.54 ReactiveCapabilityCurve

Wires

Enveloppe assignée de puissance réactive en fonction de la puissance active de la machine
synchrone, en mode générateur et moteur. Pour chaque valeur de puissance active, il existe
une valeur limite de la puissance supérieure et inférieure. On notera que traditionnellement, il y
aura une courbe distincte pour chaque état du fluide de refroidissement, tel que la pression de
I’hydrogéne. Les valeurs de I'axe des Y1 représentent le minimum réactif et les valeurs de I'axe
des Y2 représentent le maximum réactif.

— RepctiveCapabilityCurves ne sont pas requises si les limites de la puissance réactiv¢ de la

SynchronousMachine ne varient pas avec la puissance utile réelle.

— Par convention, les valeurs de I'axe des Y1 représentent le minip valeurs

de|’axe des Y2 représentent le maximum réactif.

— Etgnt donné que la valeur de x sera toujours spécifiée et € 5 de y
se:ljont toujours spécifiees en MVAr, les attributs xMulfiplie N i st y2Mdltiplier
pelivent ne pas étre fournis.

Membfes Hérités (—\
€)

—

xUnit 1.1 nit mb\oi~/ voir Curve

curve§tyle 1.1 <\<\\C%veSQ/IeL> )\> voir Curve

y2Unit [\ N Q\ ynitSymbm voir Curve

y1Unit 1{1\ \Q UnitSyartbol voir Curve
RN .
0.
0

L

aliasNpme <\\@v\\\/\\> string voir ldentifiedPbject
N\

description \ Q\ \/ string voir IdentifiedPbject

AN
name \ \ \\1\/ string voir IdentifiedDbject
<\ AN
R}

pathName \Q/1 string voir ldentifiedDbject

4.2.55[ “\RegularTimePoint

Core

Des TimePoint pour un programme ou le temps entre les points est constant.

— La classe RegularTimePoint est utilisée pour représenter des points pour plusieurs
programmes issus de la classe RegularintervalSchedule. Les programmes définis dans ce
profil sont:

ConformLoadSchedule
NonConformLoadSchedule
RegulationSchedule

— Le premier SequenceNumber pour un programme est 1. 0 n’est pas une valeur admise. Le
premier point dans le temps est défini avec SequenceNumber = 1.
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Membres Natifs

sequenceNumber 1.1 integer La position du
RegularTimePoint dans
la séquence. Noter que
les TimePoints ne
doivent pas étre
séquentiels, c'est-a-dire
que des points dans le
temps peuvent étre
ignorés. L’heure réelle
or-RegtarHmePoint

Bchedule.

nt.seque
ny

hedule.st

7,

value1 1.1 La premiere valeur de

G I'lheure. La signification
de la valeur est|définie

par la classe inhérente a

Regularinterval$chedule.

&Y
Vi

value2 11 floa La deuxiéme vaLeur de
I’heure. La signification
[ de la valeur est|définie

par la classe inhérente a

Regularinterval$chedule.

IntervglSchedule A RegularintervalSched | Un RegularTimePoint
ule appartient a un
(\ \\ Regularinterval$chedule.
X
4.2.56 ulatin trol
Wires
Spécif ‘equi i jai 3 ndeur

d’un réseau telle que la tension ou le flux.
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Membres Natifs

- 183 -

discrete

1.

1

boolean

La régulation est
effectuée en mode
discret.

mode

1.

1

RegulatingControlMod

Le mode de
commande de
régulation actuellement
disponible. Cette

sndcification t
speciHeationtent

<
G

du type
5ans
tention
n

targetRRange

1.

1

&

float w

\

Il s)agit de la plage
cible de I’entrie du
cas. Elle réalise la
méme fonctioh que
I'attribut value2 sur le
programme dé
régulation lorgque les
programmes e sont
pas utilisés. Les unités
de ceux apprgpriés au
mode.

targetYalue

X
AN

float

La valeur ciblg
spécifiée pour I'entrée
du cas. Cette valeur
peut étre utiligée pour
la valeur cible|sans
utiliser de
programmes. [La valeur
posséde les upités
appropriées a|l’attribut
du mode.

Regulz tionSchedule~”

1..unbounded

RegulationSchedule

Programme pour cette

commande d¢g
réglllntinn de

Regulating.

Terminal

1.

1

Terminal

La borne associée a
cette commande de
régulation.



https://iecnorm.com/api/?name=d7221705ca331bf55d56d9034faee61d

— 184 —

Membres Hérités

61970-452 © CEI:2013

aliasName 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject
pathName 0..1 string voir IdentifiedObject

4.2.57| RegulationSchedule

Wires

Un mdgdéle prédéfini dans le temps pour une variable commandée a2

jeu de|barre.

— Par convention, value1 représente la tension cible Ov

regrésente I'écart. Une value1 de 100 et une valug

plus ou moins 1 kV. La gamme serait de 99 kV

rédulation seront spécifiées soit en kV pour |
les| attributs value1Multiplier et valu ulti

Membfes Hérités

ion du

value2
00 kV

réelle,

DayType 1. Q

\ N

DayTypé

voir
SeasonDayTypeSched
ule

Season

voir
SeasonDayTypeSched
ule

Seasop ?§ 1N1\ \x \>

endTime

RO

dateTime

voir
RegularintervalSchedul
e

timeSt 1.1

()
©

AN
SO

Seconds

voir
RegularintervalSchedul
e

startTime 1.1

dateTime

voir
BasiclntervalSchedule

value1Unit 1.1

UnitSymbol

voir
BasiclntervalSchedule

value2Unit 1.1

UnitSymbol

voir
BasiclntervalSchedule

aliasName 0..1

string

voir IdentifiedObject
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description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject
pathName 0..1 string voir IdentifiedObject
4.2.58 Season

LoadModel

Une pJariode précise de I'année, par exemple, le Printemps, I'Eté, ’Automng, I'Hiv

- Po

ason, la
) peut

étrg ignorée. Le format résultant serait “MM-JJ”.
Membfes Natifs
endDale 1.1 datgTime \> Date de fin d¢| saison
name 1.1 (\ (\\ é;%(la@ ‘\> Nom de la saigon
startDate 1.1 dat ime\/ Date de dgbut de
saison
NS
4.2.59| SeriesCompensata \)\>
Wires :
Un Compensateur ey ehsateur ou une bobine d’inductance en série ¢u une

ligne ¢
appare

Memb

e transmis

atif sans susceptance de chargement. Il s’agjt d’un

r \\ > .1 Resistance Résistance directe.

X 1.1 Reactance Réactance directe.

Membres Hérités

BaseVoltage 0.1 BaseVoltage voir
ConductingEquipment

aggregate 0..1 boolean voir Equipment

EquipmentContainer 0..1 EquipmentContainer voir Equipment
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aliasName 0..1 string voir IdentifiedObject
description 0..1 string voir IdentifiedObject
name 1..1 string voir IdentifiedObject
pathName 0..1 string voir IdentifiedObject
4.2.60 ShuntCompensator

Wires

Un cqgndensateur ou une bobine d’inductance shunt ou une le de

condensateurs ou de bobines d’inductance shunt. Une section d’un est un

condensateur ou une bobine d'inductance individuel(le). pour

reactijePerSection indique que le compensateur tance.

ShuntCompensator est un appareil a une seule borne. La mjse

— Si |lattribut reactivePerSection est positif, le Cqg Si la

valeur est négative, le Compensateur est une boh

— Les attributs bOPerSection et gOPerSection né s

Membfes Natifs

bOPer$ection 0.1 Susceptance $hunt (de
chargement)
homopolaire par

[\ “ section

bPerSegction <> 1.1 \/ Susceptance Susceptance shunt (de

chargement) directe
(\< par section

gOPer$ection N1 Conductance Conductance ghunt (de
chargement)
homopolaire gar

\ section

gPerSection \/ 1.1 Conductance Conductance ghunt (de
chargement) directe
par section

maximumSections 1.1 integer Pour une batterie de
condensateurs, le
nombre maximal de
sections pouvant étre
activées.
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nomU

1..1

Voltage

La tension nominale a
laquelle la puissance
réactive nominale a été
mesurée. Il convient
gu’elle soit
normalement dans les
10% de la tension a
laquelle le
condensateur est
connecté au réseau.

normalSections

inteaer
)

Pour une batterie de

sponde a
eactive
Q).

reactiiePerSection

1.1

Nt

ur une batterie de
condensateurs, la taille
dans la puissance
réactive de c:}‘-‘aque

section commyutable a
la tension nominale.

Membtes Hérités

RegulatingControl [\

A\ D

1.

gulatingControl

voir RegulatingCondEq

N /
BaseVpltage BaseVoltage voir
(\ ConductingEquipment
AR
aggreg at;\\ \ W boolean voir Equipment
AN

EquiprweWe\ \/

EquipmentContainer

—

voir Equipmer

aliasNameé 0..1 string voir IdentifiedDbject
description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject
pathName 0..1 string voir IdentifiedObject
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Wires
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Une installation pour fournir une puissance réactive shunt variable et modulable. Le SVC 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 commande de tension.
Lorsqu’il est en mode de commande de tension, la sortie du SVC sera proportionnelle a I'écart
de tension au bus contrélé a partir du point de consigne de la tension. La pente de

caractgristiques de SVT definit fa proportion. Si la tension au bus regulie e

consigne de la tension, le MVar de sortie du SVC est nul.

— La
— La

Membres Natifs

valeur de I'attribut inductiveRating doit toujours étre négative.
valeur de I'attribut capactiveRating doit toujours étre positive.

N

ale aup

int de

capacifiveRating

Reagfance N

issance rég
capacitive dis
maximale

ctive
ponible

inductiveRating

1

&

(/4

ctance

Puissance rég
inductive disp
maximale

ctive
bnible

slope

[

X

A
A

N

%&)@gePerReactvePo
w

La pente des

caractéristiqu
SVC définit la
dont la puissa
réactive utile

proportionnell
la différence ¢
tension du bu
et le point de

de la tension.

s d’un
maniére
nce

arie
ement a
ntre la

5 régulé
consigne

AN
sVCCqgnt Msdk

01

SVCControlMode

Mode de com
SVC.

mande du

voItagTSetPoint

Voltage

La puissance

réactive

utile du SVC ¢

st

proportionnelle a la
différence entre la
tension au bus régulé
et le point de consigne

de la tension.

Lorsque

la tension du bus
régulé est égale au

point de consi
tension, la pui

gne de la
ssance

réactive utile est nulle.
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Membres Hérités

- 189 —

RegulatingControl 1.1 RegulatingControl voir RegulatingCondEq
BaseVoltage 0.1 BaseVoltage voir

ConductingEquipment
aggregate 0..1 boolean voir Equipment
EquipmentContainer 0..1 EquipmentContainer mpmert

ANEE O NN

aliasName 0..1 string \ WW Dbject
description 0..1 string <\\ Q w}‘d@rﬁified Dbject
name 1.1 strm \Wf IdentifiedDbject
pathName 0..1 /st&\\)/ (\ \> voir IdentifiedDbject
4.2.62| StationSupply

LoadModel

Approyisionnement de

- Voir Energy@m

Membites Hérités

pfixed X\ O..\1\> ActivePower voir EnergyCgnsumer
ANR

pfixed 3ct\\ \ 0. PerCent voir EnergyCdnsumer

gfixed \/ 0..1 ReactivePower voir EnergyCdnsumer

qfixed Set 04 PerCent Vot EIIUIH)’C nsumer

LoadResponse 0..1 LoadResponseCharact |voir EnergyConsumer

eristic

BaseVoltage 0..1 BaseVoltage voir
ConductingEquipment

aggregate 0..1 boolean voir Equipment

EquipmentContainer 0..1 EquipmentContainer voir Equipment
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aliasName 0.1 string voir ldentifiedObject
description 0.1 string voir ldentifiedObject
name 1.1 string voir IdentifiedObject
pathName 0.1 string voir ldentifiedObject
4.2.63] SubGeographicalRegion
Core
Un soys-ensemble d'une région géographique d'un modéle de résea
Membifes Natifs \

Region 1.1 GeographicalR jon L’association pst
utilisée dans Ip
hiérarchie de

<\<\ dénomination

Membfes Hérités (¥<\ \

aliasNgme W\ \) s@ voir |dentifiedDbject

N
description MX \ \ String voir IdentifiedDbject
name N \1\/1\\\/\\> string voir IdentifiedDbject
A

pathName K\Q\}\\/ string voir IdentifiedDbject

4.2.64 ub dArea

LoadModel

Classs

charge

Membres Natifs

LoadA

rea

LoadArea

La LoadArea a laquelle
la SubLoadArea
appartient.

Membres Hérités

aliasName

1

string

voir ldentifiedObject
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description 0..1 string voir IdentifiedObject
name 1.1 string voir IdentifiedObject
pathName 0..1 string voir IdentifiedObject

4.2.65 Substation

Core

Ensenible d'équipements dans d'autres buts que la production ou I
lesquels passe de I'énergie électrique en vrac dans le but de commuter

caractegristiques.

Membfes Natifs

dtilisation, ja tavers

iler ses

Regior 1.1 SubGeo \L’?\SSOCiation bst
utilisée dans Ip
hiérarchie de

/\(x (\ dénomination

Membtes Hérités \\\/

aliasNhme 021\ W voir IdentifiedDbject

description 0\1\\& (\\\ %g voir IdentifiedDbject

name <> 1.1 z \ string voir IdentifiedDbject
pathName (\ \@\1\\ \/ string voir IdentifiedDbject

4.2.66

Wires

Un appareil“généri

ue’ visant a établir ou a interrompre le courant, ou les deux, dans|un ou
pIusieTrs circuits électriques.

Membres Natifs

normalOpen

1.

1

boolean

L’attribut est utilisé
lorsqu’aucune
Measurement pour la
valeur du statut n’est
présent. Si le Switch
posséde une mesure
de statut, il est prévu
que la
Discrete.normalValue
corresponde au
Switch.normalOpen.
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Membres Hérités

BaseVoltage 0..1 BaseVoltage voir
ConductingEquipment

aggregate 0..1 boolean voir Equipment
EquipmentContainer 0..1 EquipmentContainer voir Equipment
aliasName 0..1 string &voir IWed Dbject
RN
description 0..1 string \ W\@ Dbject
name 1.1 string <\\ \ w\k@rﬁified Dbject
pathName 0..1 strin ~N \Wldentified Dbject
yaN

4.2.67| SwitchSchedule

Wires

ularTimePoint.value1 est de| 0, le
ur est fermé.

Un prpgramme des positions du con

‘ (euy.
commutateur est ouvert. & cm

Membres Natifs

Switch A \> Switch Un SwitchSchedule est
(\< associé a un $witch.

Membyes Héﬁés\\\v
AN

DayType \ 1.1 DayType voir
SeasonDayTypeSched
ule

Seasofp 1.1 Season voir
SeasonDayTypeSched
ule

endTime 1.1 dateTime voir
RegularintervalSchedul
e

timeStep 1.1 Seconds voir
RegularintervalSchedul
e



https://iecnorm.com/api/?name=d7221705ca331bf55d56d9034faee61d

61970-452 © CEI:2013 - 193 -

startTime 1.1 dateTime voir
BasiclntervalSchedule

value1Unit 1.1 UnitSymbol voir
BasiclntervalSchedule

value2Unit 1.1 UnitSymbol voir
BasiclntervalSchedule

aliasName 0.1 string voir IdentifiedObject

AN
description 0..1 string <&vo{Wad Dbject
A\

name 1..1 string /\\ Wﬁ@ Dbject

pathName 0..1 string <\\ X \)\s{lﬁeﬁtified Dbject

N
4.2.68| SynchronousMachine \>

Wires
ApparIiI électromécanique fonctionnant gde \ ne—avec le réseau. Il s’agit| d’'une
machine unique fonctionnant comme somme un condenseur synchrgne ou

comme une pompe.

— Si june SynchronousMachi 3a iée 4 une ReactiveCapabilityCurve, alors les
attributs minQ et ma iNsé
— Si une Reacti s ie, alors les attributs minQ et maxQ ne sont pas
requis.
- Si gdélisé afin qu’il n’existe aucune capacité pour la
pui Npas requis que la SynchronousMachine soit assdciée a
ung les attributs type et operatingMode doivent étre| mis a
“cg
- Le i r2, x, x0, x2, ratedS et referencePriority ne sont pas requis.
Memb
maxQ ReactivePower Limite de puisjsance
réactive maximale. Il
s'agit de la limite
maximale
(constructeur) de
'unité.

minQ 0..1 ReactivePower Limite de puissance
réactive minimale de
I'unité.

operatingMode 1.1 SynchronousMachineO | Mode de

peratingMode fonctionnement actuel.
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gPercent 0..1 PerCent Pourcentage de la
commande réactive
coordonnée provenant
de cette machine.
r 0..1 Resistance Résistance directe de
la machine synchrone.
ro 0..1 Resistance Résistance
homopolaire de la
machine synchrone.
r2 0..1 Resistance &Re’sis?a@in erse.
RO
ratedS 0..1 ApparentPower ui a@ ignée
appareqteneorstructeur
e [ynit
AN
type 1.1 SynchronousMathin TModes dans lesquels
ype cette machine
synchrone peuit
/X fonctionner.
(ML),
X 0..1 Re ctar\*e\/ Réactance dirpcte de
\ la machine sypchrone.
x0 0. Q Reactarice Réactance
homopolaire de la
[\ (\ machine synchrone.
x2 Q 0..1 < \\) Reactance Réactance inverse.
GenergatingUnit A GeneratingUnit Une machine
synchrone pelit
fonctionner cqmme
une génératrige et
devenir commle telle un
membre d'ung unité de
production.
InitialR eactiveCapa\bﬂ/'it 0.1 ReactiveCapabilityCurv |La
yCurve e ReactiveCapa|biIityCurv

g par defautpour
I'utilisation par une
SynchronousMachine
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Membres Hérités
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RegulatingControl

RegulatingControl

voir RegulatingCondEq

BaseVoltage 0.. BaseVoltage voir
ConductingEquipment
aggregate 0.. boolean voir Equipment
EquipmentContainer 0.. EquipmentContainer mpmert
ANEE O NN
aliasName 0.. string \ WW Dbject
description 0.. string <\\ Q w}‘d@rﬁified Dbject
name 1.. strin ~N \Wfldentified Dbject
~

pathName 0.. /skg\\gy/ \> voir IdentifiedDbject

\ (\ N
4.2.69| TapSchedule \/
Wires %
Une mlodéle prédéfini dans te temps pou échelon’de prise.

Membfes Natifs
TapChanger TapChanger Un TapSchedtle est
associé a un
<\ TapChanger.
Membfes Hérit \>
DayType \/ 1.. DayType voir
SeasonDayType§chedule
Season 1.. Season voir
SeasonDayTypeSchedule
endTime 1.. dateTime voir
RegularintervalSchedule
timeStep 1. Seconds voir
RegularintervalSchedule
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startTime 1..1 dateTime voir
BasiclntervalSchedule

value1Unit 1.1 UnitSymbol voir
BasiclntervalSchedule

value2Unit 1.1 UnitSymbol voir
BasiclntervalSchedule

aliasName 0.1 string voir IdentifiedObject
AN

description 0..1 string <&vo{Wd Dbject

A\

name 1.1 string /\\ Wﬁ@)bject

pathName 0..1 string <\\ \v\{l\o*eﬁtifiedabject

4.2.70] Terminal

Core

Point [de connexion électrique a une dquipement conducteur. Les Terminals

(bornep) sont connectés sur des pointg e connexie siques appelés "Connectivity nodes”
(nceuds de connexité). %

Membfes Natifs /\/\ Q

sequenceNumb integer L’orientation des

Q

s bornes
ement
blusieurs

connexions dq
pour un équip
conducteur a
bornes. La
numérotation de la
séquence conpmence a
1 etil convierrm que les
bornes
supplémentair
suivent dans |
croissant. La premiére
borne est le “point de

es
ordre

départ” d’'une branche
a deux bornes. Dans le
cas de la classe
TransformerWinding,
seule une borne est
utilisée donc son
sequenceNumber doit
étre d’1.
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