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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Part 301: Common information model (CIM) base

FOREWORD

1) Thellnternational Electrotechnical Commission (IEC) is a worldwide organization for standardi t|on coll
all pational electrotechnical committees (IEC National Committees). The obj
intejnational co-operation on all questions concerning standardization in the electf\
this lend and in addition to other activities, IEC publishes International Standards\TechxicahSpedcifi
Technical Reports, Publicly Available Specifications (PAS) and Guides (kherea
Publication(s)”). Their preparation is entrusted to technical committees; a E
in the subject dealt with may participate in this preparatory work
governmental organizations liaising with the IEC also part|0|pate in th
with| the International Organization for Standardization (ISO) i
agrgdement between the two organizations.

2) Thelformal decisions or agreements of IEC on technical matte
congensus of opinion on the relevant subjects since eac
inteflested IEC National Committees.

3) IEC|Publications have the form of recomme€
Conmittees in that sense. While all reasdgabl
Publications is accurate, IEC cannot be he
misipterpretation by any end user.

4) In o
trangparently to the maximum extent poss§ible
between any IEC Publicatioprahd the
the latter

5) IEC|itself does not pro Independent certification bodies provide co
assgssment services and, 3 S =C marks of conformity. IEC is not responsible
servjces carried by in ificati ies.

6) All dsers should f sst edition of this publication.

7) No |l employees, servants or agents including individual exp
men National Committees for any personal injury, property da
othe hatseever/ whether direct or indirect, or for costs (including legal fe
expH ut &f the, ‘publication, use of, or reliance upon, this IEC Publication or any ot
Publi

8) Atte ormative references C|ted |n this publication. Use of the referenced publica
indig

9) Atte to\the™pdssibility that some of the elements of this IEC Publication may be the sU
pate ot be held responsible for identifying any or all such patent rights

International’ Standard IEC 61970-301 has been prepared by IEC technical committ
Powerlsystems management and associated information exchange.

hprising
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cations,
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erested
hd non-
closely
ined by

hational
from all

National
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for any

ications

ivergence
icated in

hformity
for any

brts and
mage or
es) and
her IEC

tions is

bject of

be 57:

This third edition cancels and replaces the second edition, published in 2009. This third
edition constitutes a technical revision.

Major changes from the second edition include the following:

e regulation control models were added with a new RegulatingControl class which provides
the capability to model multiple equipments participating in a regulation scheme;

* new “OperationalLimits” package for equipment ratings;

e partial ownership specification added;

« LoadResponseCharacteristic class was enhanced to better model the characteristic
response of the load demand due to changes in system conditions such as voltage and
frequency;
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. ne

w ControlArea package added with load forecast and area interchange specifications;

« EPRI CIM for Planning project proposals to support the exchange of planning models were
incorporated;

e branch group “interface” monitoring specification was added;

e CO

mposite switch model was changed to better model distribution use cases;

« extensions were added to support powerflow “case input” so that profiles are not required

to
* ne
* ne
e va

. no

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

use time based schedules and detailed connectivity (via new bus-branch model);
w Equivalents package added to model equivalent networks;

w Contingency package added to handle contingencies;

fious editorial changes to cleanup UML model;

-S| units have been changed to Sl units.
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57/1136/FDIS 57/11@{\7{3\\
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undenstanding o
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RTA \\K '\olor%lr inside' logo on the cover page of this publication ind{cates
it con olours which are considered to be useful for the correct
its contents. Users should therefore print this document using a

r printer.
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INTRODUCTION

This standard is one of several parts of the IEC 61970 series which define an application
program interface (API) for an energy management system (EMS). This standard was
originally based upon the work of the EPRI control center APl (CCAPI) research project
(RP-3654-1). The principle objectives of the EPRI CCAPI project were to

e reduce the cost and time needed to add new applications to an EMS;

» protect the investment of existing applications or systems that are working effectively
with an EMS.

syste
distribbtion management systems (DMS). This is accomplished
prograle interfaces to enable these applications or systemsg
excha

The common information model (CIM) specifies the semanti \ ponent
interfage specifications (CIS), which are contained i dards,
specify the content of the messages exchanged.

The O utility
enterpfri includes
public n.

e and may be used in a wide yariety
its application in an EMS. This standard
in any domain where a common |power
interoperability and plug compatibility between

t of packages which provide a logical view [of the

ment system including SCADA. Other functional areas

EC documents that augment and reference this basg CIM

Q68-11 addresses distribution models and references this base

are axe n ultlple IEC standards dealing W|th different parts of the CIM,
these

lectrotechnical Commission (IEC) draws attention to the fact thgt it is

that compliance with this document may involve the use of a patent concerhing a

computerrbased implementation of an object-oriented power system model in a relational

database. As such, it does not conflict with the development of any logical power system

model including the common information model (CIM), where implementation of the model is
not defined.

The IEC takes no position concerning the evidence, validity and scope of this patent right.
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The holder of this patent right has assured the IEC that he/she is willing to negotiate licences
free of charge with applicants throughout the world. In this respect, the statement of the

holder of this patent right is registered with IEC. Information may be obtained from:

ICL

Wenlock Way
West Gorton
Manchester
M12 5DR

Royaume-Uni (UK’)

Attention is drawn to the possibility that some of the elements of this
subjedt of patent rights other than those identified above. IEC shall i
identifying any or all such patent rights.

ISO (www.iso.org/patents) and IEC (http://www.iec.ch/tc
line data bases of patents relevant to their standards
data bpses for the most up to date information concephi

be the

ible for

in on-
ult the



http://www.iso.org/patents
http://www.iec.ch/tctools/patent_decl.htm
https://iecnorm.com/api/?name=18d776aa8a640a66b4d7abe6336fab54

-16 - 61970-301 © IEC:2011

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

Part 301: Common information model (CIM) base

1 Scope

This pgrt-e deals—with—the—commor thfermation—mode M —a etymodel
that r utility
operatjons.

The object classes represented in the CIM are abstract in nature ahd b in/a wide
variety of applications. The use of the CIM goes far beyond | icabion™ q . This
standdrd should be understood as a tool to enable integratio mmon
power|system model is needed to facilitate interoperabili tween
applications and systems independent of any particular impleren

By prdviding a standard way of representing power syste ds object class¢s and
attributes, along with their relationships, facilj he integration of ¢nergy
manadement system (EMS) applicatio A i . ly by different vendors,
betweg¢n entire EMS systems developeq i Y en an EMS system and other
systems concerned with different aspects perations, such as generation or
distribpti i onitrol and data acquisition) is modeled|to the
extent aulath ng’inter-control center communigation.
The C 2 i - anguage (i.e., semantics and gyntax)
based 9 ‘ appli . 0r systems to access public daffa and
exchampge information i information is represented internally

Due td the size ~the okjett classes contained in the CIM are group¢d into
a numper of logi 1o, f hich represents a certain part of the overall |power
syste 6f these packages are progressed as sefparate
International lar International Standard specifies a base pet of
packages whijs view of the functional aspects of energy management
syste n the electric utility enterprise that is shared betwgen all
applicatio gpecify more specific parts of the model that are needed by only
certai use 4.2 provides the current grouping of packages into standard
documents

2 Normative references

The following referenced documents are indispensable for the application of this document.
For dated references, only the edition cited applies. For undated references, the latest edition
of the referenced document (including any amendments) applies.

IEC 61850 (all parts), Communication networks and systems in substations

IEC 61850-7-4:2010, Communication networks and systems for power utility automation —
Part 7-4: Basic communication structure — Compatible logical node classes and data object
classes

IEC 61968 (all parts), Application integration at electric utilities — System interfaces for
distribution management
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IEC 61970-2, Energy management system application program interface (EMS-API) —
Glossary

ISO 8601:2004, Data elements and interchange formats — Information interchange -
Representation of dates and times
3 Terms and definitions

For the purposes of this document, the terms and definitions of IEC 61970-2 apply, as well as
the following.

NOTE |[Refer to International Electrotechnical Vocabulary, IEC 60050, for general glossary/d

3.1
energy management system
EMS
computer system comprising a software platform providing basie
applications providing the functionality needed for the effe
generdtion and transmission facilities so as to assure adequa
minimym cost

set of
ctrical

bply at

3.2
appliciation program interface
API
the sef of public functions provided b SXEE e-app n component for use by other
execufable application components

4 CIM specification

4.1 |CIM modeling

The ¢IM is d d J(ien modeling techniques. Specifically, the¢ CIM
specifijcation use e anduage (UML) notation, which defines the CIM as a
group pf packages.

Each package<in ¥ \ ins“one or more class diagrams showing graphically jall the
classep in tKat pac ejr relationships. Each class is then defined in text in terms of
its attrjb '

The UML notation i sCribed in object management group (OMG) documents and deveral
published textboeks.

4.2 |CIM packages

4.2.1 CIM packages overview

The CIM is partitioned into a set of packages. A package is a general purpose means of
grouping related model elements. There is no specific semantic meaning. The packages have
been chosen to make the model easier to design, understand and review. The common
information model consists of the complete set of packages. Entities may have associations
that cross many package boundaries. Each application will use information represented in
several packages.

The comprehensive CIM is partitioned into groups of packages for convenience in managing
and maintaining them. These groups are assigned to different working groups within technical
committee 57.

WG13 packages include:
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a) IEC 61970-301 (this document) with the following packages:
+ Domain
 Core
e OperationalLimits
« Topology
«  Wires
* Generation

* Generation.GenerationDynamics

61970-301 © IEC:2011

» [Generation.Production
* |[LoadModel

e [Outage

« |Protection

* |Equivalents

¢ [Meas

 |SCADA

* [ControlArea

* |Contingency

b) Pagkages dealing with market op
reqervations.

gy scheduling, financidl, and

WG14 stand scribe additional parts of the CIM
that depal with other logjeak view il perations including include assets, logation,
activities, consumers, do tati ork fmanageément, and distribution-specific nptwork
models.

Note that the p@ ies iply application boundaries. An application may
use C|M entities 2 2 NIt is also anticipated CIM packages outside [of this
document will hav ies/bpow’some of the packages described in this docuiment,
and particularly tie Roxnai packages, though other dependencies will also exist.
Figure es defined for IEC 61970-301 CIM base and their dependency
relatiopships. : ed life indicates a dependency relationship, with the arrowhead

pointingfrom the-dependent package to the package on which it has a dependency.
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IEC61970CIM Version
{root}

+ date: AbsoluteDateTime [0..1] = 2009- 02- 02 {readOnly}
+ version: String [0..1] = IEC61970CIM13v19 {readOnly}

LoadM odel Outage Protection
ControlArea
\ | /
\ | /
\ \ /
\ | /
AN | / \
Y v 7 : 2
\ \ / Generation I/
\ I / ,
\ \ /
\ | /
\ | / _-T
\ | / -7 g (from Generation)
Wires =" GenerationDynamics/l
= ] <= ———— AN X
Equivdlents I
- (from Generdti |
- ) QN I
A I
| ~
\ h ~ \ :
\ ~
ontingency |
\\ Continge N !
|
‘ l
\ |
|
\‘I/
QperationalLimits |
~ -
Global»
main
IEC 1989/11

re 1 - CIM IEC 61970-301 package diagram

The sybclauses beldw summarize the contents of each CIM package. Clause 6 contains the
specification for each of the CIM packages.

NOTE The contents of the CIM defined in this specification were auto-generated from the CIM UML electronic
model release IEC 61970CIM13v19, which is available at through the CIM users group.

4.2.2 Domain

The Domain package is a data dictionary of quantities and units that define datatypes for
attributes (properties) that may be used by any class in any other package.

This package contains the definition of primitive datatypes, including units of measure and
permissible values. Each datatype contains a value attribute and an optional unit of measure,
which is specified as a static variable initialized to the textual description of the unit of
measure. The value of the "units" string may be country or customer specific. Typical values
are given. Permissible values for enumerations are listed in the documentation for the

attribute using UML constraint syntax inside curly braces. Lengths of variable strings are
listed in the descriptive text where required.
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Core

Contains the core PowerSystemResource and ConductingEquipment entities shared by all
applications plus common collections of those entities. Not all applications require all the Core
entities. This package does not depend on any other package except the Domain package,
but most of the other packages have associations and generalizations that depend on it.

4.2.4

OperationalLimits

The OperationalLimits package models a specification of limits associated with equipment and
other operational entities.

4.2.5

An ex
Conne
additid
closed

4.2.6

An ex
charad

4.2.7

Gener
descri

4.2.7.1

The H
genera
econo

4.2.7.2

The G
which

4.2.8

This p

Topology

tension to the Core package that in association with the
ctivity, that is the physical definition of how equipment |
n it models Topology, that is the logical definition of ho
switches. The Topology definition is independent of the ¢

Wires

ackage is reSponsible for modeling the energy consumers and the system Iqg

curves

hodels
er. In

istics.

ctrical

etwork

ch are

ds of
sed to

oilers,

ad as

and associated curve data. Special circumstances that may affect the load, s

ich as

seasons and daytypes, are also included here.

This information is used by Load Forecasting and Load Management.

4.2.9

Outage

An extension to the Core and Wires packages that models information on the current and
planned network configuration. These entities are optional within typical network applications.
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4.2.10 Protection
An extension to the Core and Wires packages that models information for protection

equipment such as relays. These entities are used within training simulators and distribution
network fault location applications.

4.2.11 Equivalents

The equivalents package models equivalent networks.

4.2.12 Meas

Contains entities that describe dynamic measurement data exchanged betiween™s plicatlions.
4.2.13| SCADA

Contai 2 3_arqyisition
(SCAL ipmerit, suich as
openin c X 3 urces
The sU

This p other
applications.

4.2.14] ControlArea

The G ety of
purpos . ations
for thg purpose of actua erflow
based|analysis.

4.2.15| Contingency

Continjgencies tc@ \

4.3

4.3.1

The cl d their
relatio s are
also shown

Classgs.;and objects model what is in a power system that needs to be represented in a

commomway to EMSapptications—Aclassisadescriptiomof amobjectfound-imthereat world,
such as a power transformer, generator, or load that needs to be represented as part of the
overall power system model in an EMS. Other types of objects include things such as
schedules and measurements that EMS applications also need to process, analyze, and
store. Such objects need a common representation to achieve the purposes of the EMS-API
standard for plug-compatibility and interoperability. A particular object in a power system with
a unique identity is modeled as an instance of the class to which it belongs.

It should also be noted that the CIM is defined to facilitate data exchange. As defined in this
document, CIM entities have no behavior. In order to make the CIM as generic as possible, it
is highly desirable to make it easy to configure for specific implementations. In general, it is
easier to change the value or domain of an attribute than to change a class definition. These
principles imply that the CIM should avoid defining too many specific sub-types of classes.
Instead, the CIM defines generic classes with attributes giving the type name. Applications
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may then use this information to instantiate specific object types as required. Applications
may need additional information to define the set of valid types and relationships.

Classes have attributes that describe the characteristics of the objects. Each class in the CIM
contains the attributes that describe and identify a specific instance of the class. Only the
attributes that are of public interest to EMS applications are included in the class descriptions.

Each attribute has a type, which identifies what kind of attribute it is. Typical attributes are of
type integer, float, boolean, string, and enumeration, which are called primitive types.
However, many additional types are defined as part of the CIM specification. For example,
ShuntCompensator has a "maxu" attrlbute of type Voltage The def|n|t|on of data types is

i ypes of
Primitive, enumeration, and Datatype are added to classes used as tpe tatype
stereolype is used W|th a specific CIM semantlcs for a trlple of ; . unit,
multipli L, and
XSD. ciation
relatiohships and are simply used as types for attributes.

All CINI attributes are implicitly optional in the sense that p iminate

any atfributes.

Relatignships between classes reveal how they are in te r. CIM
classep are related in a variety of ways, as described\i

4.3.2 Generalization
A genkgralization is a relationship betfveen a eral and a more specific clasg. The
more gpecific class can contain only additiq imforma . For example, a PowerTransformer
is a slpecific type of Egdip —Gengraliza gvides for the specific class to [inherit

attributes and relationships fromall the xqdge genefs
ype of

Figure| 2 is an exam
Breakgr is a m‘@
Switch, which is &m mer is

anothgr more specifix s of pment. Note that PowerSystemResource inherits fronj class
IdentifledObject ¢ '

age, a
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Ident ifiedObject

Core::
Pow erSystemResource

1

Core::
Equipment

b

1

Pow erT ransf ormer

Core::
ConductingE quipment

7

Switch

1

ProtectedSwitch

[/ 90/11
xa%o eneralization
iy

Break
An association s\ a > tiony between classes. Each association hgs two
“assodiation e g tion\ ends” were called “roles” prior to the UML 2.0
specification. Eac¥ jati despribes the role the target class (i.e., the clags the
associgtion end goes

goes from).
verb phrase. Ea also has multiplicity/cardinality, which is an indicafion of
how many object N i te in the given relationship. In the CIM, associations gre not
named, i are named. For example, in the CIM there is an assofiation
betwe d a VoltagelLevel (See Figure 3 which is taken from the|Wires
package). shown at both ends of the association. In this example, a
ay reference 1 BaseVoltage, and a BaseVoltage may be referenged by
el objects.

4.3.3 Simple association

0 or mpre Valtagele

An example of a simple associaiton.
Voltagelevel objects are assigned to a
BaseVoltage but are not contained or
aggregated into the BaseVoltage.

+BaseVoltage +Vo|tageLeveI|

BaseVoltage VoltageLevel

[h 0.1

IEC 1991/11

Figure 3 — Example of simple association
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4.3.4  Aggregation

Aggregation is a special case of association. Aggregation indicates that the relationship
between the classes is some sort of whole-part relationship, where the whole class “consists
of” or “contains” the part class, and the part class is “part of” the whole class. The part class
does not inherit from the whole class as in generalization. Figure 4 illustrates an aggregation
between the EquipmentContainer class and the Equipment class, which is taken from the
Core package. As shown, an Equipment can be a member of zero or one EquipmentContainer
objects, but an EquipmentContainer object can contain any number of Equipment objects.

An example of an aggregation association, Here
Equipment objects are optionally aggregated into an
EquipmentContainer object.

Conrectivity N odeCont ainer +MemberOf_EquipmentContainer + Contains Eqmp%ts owerSy st Reso}%
EquipmentContainer <>0__] » q ipme

IEC 1992/11

4.4 |CIM model concepts and examg
4.41 Concepts

The C , i , , ionshi g _specified in Clauses 5 and 6. Clause
6 conpprises a complete descriptio e S 0-301 CIM Base model. T¢ help
undergtand how to interpfe ogdel concepts used in the CIM are
introdyced and described ' 3

4.4.2 Containment
4.4.2.1 Contﬁ.

Figure ipment containers to form hierarchies in thg CIM.
Equipment conta' ers vays of organizing and naming equipment typically| found
within ) beseen, there is some flexibility provided in which containgrs are
used ecific apphcatian of the CIM in order to accommodate different international
practideg tas differences typically found between transmission and distr|bution

substati . : Line, and Plant are all typgs of
EquipmentCantainers, In“general, a Bay is contained within a specific VoltagelLevel, which in
turn i$ contained _wjthin a Substation. Substations and Lines may be contained |within
SubGgographicRegions and GeographicRegions.

One containment hierarchy is used with the IdentifiedObject class to create hierarchical
naming intended for human consumption. One hierarchy is specifically used to name
equipment according to its function in the power system. This is the functional naming
hierarchy. Other common identifications beside functional names are asset serial numbers.
The functional name is different from a serial number in that it relates to the function of a
particular equipment position or location in the power system. Regardless of what specific
piece of physical equipment is placed at a location, the functional name is the same but the
serial number varies depending on the physical equipment currently used.
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4.4.2.2 IdentifiedObject class

The IdentifiedObject class contained in the Core package is inherited by all
PowerSystemResource and many other classes. This class contains six attributes to be used
for naming all PowerSystemResource objects. It is intended that values should be assigned to
each attribute in a manner consistent with the attribute definitions.

The following are definitions and conventions for how to use the IdentifiedObject attributes
when naming PowerSystemResource objects (for more details, refer to documentation for
IdentifiedObject and its attributes in Clause 6):

. name- A free taxt namae

e |localName: A local short name of the instance. Objects tha (L in a
functional naming hierarchy have this name local to each (particute in the
hierarchy. The name shall be unique among objects contain < t.

* |pathName: Objects that are structured in a functiona ing Wi ave a
pathName which contains all the IdentifiedObject.loca S ' Dj to the
root. The pathName, then, is a concatenation of al e names fr 9 object
up to the root of the containment hierarchy, similar®q_a fi { ple, if
node "A" contains node "B" that contains nodg f de "C"

may look like "A.B.C". The type of delimiters ecified

but is a local implementation issue.

+ |aliasName: A free text name of j ce. ) ed for

« |[mRID (Master Resource ID): for an

object instance. :: E
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Core::ldentif iedObject

aliasName: String [0..1]
description: String [0..1]]
localName: String [0..1]
mRID: String [0..1] <}
name: String [0..1]

pathName: String [0..1]

i

+oh o+

Core:: C ti 'tc:lre(:i:c tai 1> Core::
GeographicalRegion onnectivityNodeContainer PowerSyst(imResource
+Region 0..1
+Regions | 0..* Q

Corg:: . Core:: . A

SubGeographicalRegion EquipmentContainer +Me6nt;er0f ipmantCoRgain
<> +Region
+Region |0..1 +E€ontainSxEquipmen 5 —
h uipment

0..*
- ant

Ling >

2\ o\ @)

+Substations | 0..*
emberOf_Substation Core::

Substation
0.1 Q

+MemberOf_Substation

+Contains_i’>ltageL vels
Core::
/\)N%gykevel b \/

MemberOf_VoltdgeLevel
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Figure 5 — Equipment containers

The diagrams NamingHierarchyPart1 and NamingHierarchyPart2 in the Wires package show
the functional naming hierarchy (refer to the Wires package documentation in Clause 6 for the
details).

443 Connectivity model
4.4.3.1 Connectivity description

Figure 6 shows the Topology class diagram which models connectivity between different
types of ConductingEquipment. Also included is a portion of the Meas package class diagram
dealing with measurements to illustrate how measurements are associated with conducting
equipment.
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Figure 6 — Connectivity model

To model connectivity, Terminal and ConnectivityNode classes are defined. A Terminal
belongs to one ConductingEquipment, although ConductingEquipment may have any number
of Terminals. Each Terminal may be connected to a ConnectivityNode, which is a point where
terminals of conducting equipment are connected together with zero impedance. A
ConnectivityNode may have any number of terminals connected, and may be a member of a
TopologicalNode (i.e., a bus), which is in turn a member of a Topologicallsland.
TopologicalNodes and Topologicallslands are created as a result of a topology processor
evaluating the “as built” topology and the actual switch positions.

It is possible to exchange messages directly involving TopologicalNode and bypassing the
ConnectivityNode details by using the TopologicalNode to Terminal association. This is often
useful for exchanges involving bus/branch models which do not typically contain switch detail.


https://iecnorm.com/api/?name=18d776aa8a640a66b4d7abe6336fab54

- 28 - 61970-301 © IEC:2011

EquipmentContainers, which are a specialization of a ConnectivityNodeContainer, may
contain zero or more ConnectivityNodes. The associations, ConductingEquipment — Terminal
and Terminal — ConnectivityNode, capture the as built topology of an actual power system
network. For each Terminal connected to a ConnectivityNode, the associations of the other
Terminal(s) connected to the same ConectivityNode identify the ConductingEquipment
object(s) that are electrically connected. Similar connectivity at the “bus/branch” level of detail
can be expressed using the TopologicalNode instead of the ConnectivityNode.

To model the analog values such as voltage and power, each Terminal has an association
with a Measurement class from the Meas package. Although not shown in Figure 6, a
Measurement object is associated with at least one MeasurementValue object. Each
MeasurementValue object is an instance of a measurement from a specific source, for
example, a telemetered measurement. In a study context, the measure values |would
have g calculation source instead.

Clausg 6 contains a complete description of each class in Figure 6 @
all the|attributes and relationships supported in each class.

4.4.3.2 Connectivity and containment example

To illu ivi i d. appear as objects, a
small ‘ ith a T-
junctlo vith a
transfq of the
voltage simple
switch

-SS2

Cable 2

Cable 3

IEC 1995/11

Figure 7 — Simple network example

Figure 8 shows how connectivity is modeled in the CIM as well as one way (but not
necessarily the only way) containment is modeled for the diagram in Figure 8. The shaded
square boxes represent EquipmentContainers, and the white square boxes represent
ConductingEquipment. Darker shading indicates the EquipmentContainer is higher up in the
containment hierarchy (i.e., Substation is highest, VoltagelLevel next, etc.). White circles
represent ConnectivityNodes, and black small circles represent Terminals. A Terminal
belongs to a ConductingEquipment, and a ConnectivityNode belongs to an
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EquipmentContainer. This means that the borders (or contact points) between
ConductingEquipment are their Terminals interconnected via ConnectivityNodes.

Cable 2

IEC| 1996/11

Figure 8 — Simple network co i eled with CIM topology

The Uine SS1-SS2 confai i (Cable1, Cable2, and Cable3) and
associpted Connectivi 9 junction, which provides a connection to
SS4. [This represents configuration could be modeled.| Each
ACLingSegment S \ s is connected to CN3 and CN2 via|these
Terminals. CN3@nt elevel 400KV. The breaker BR1 has two terminals
of whig¢h one is corfne

Measyrements are repre p gquare callouts where the arrow points to a Terminal| P1 is
conne 1 belonging to Breaker BR1. Note that P1 is drawn inside the
box is because a Measurement may belong [to a
PowerfSy ), as is the case with BR1. P2 is drawn inside the VoltaggLevel
400K\, whi it belongs to the 400KV VoltagelLevel instead of BR3.

4.4.4

Figure[ 9\shows an overview of the inheritance hierarchy modeled in the CIM. This oveérview,
which is included as one of the Wires package diagrams, actually spans most of the CIM
packages.
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Figure 9 — Equipment inheritance hierarchy

4.4.5 Transformer model

Figure 10 shows a portion of the Wires class diagram which models a PowerTransformer
device.

As shown, a PowerTransformer is a specialized class of Equipment, which is a specialized
class of a PowerSystemResource, as is ConductingEquipment and TapChanger. This is
shown by the use of the generalization-type of relationship, which uses an arrow to point to
the general class, and permits the PowerTransformer to inherit attributes from both Equipment
and PowerSystemResource.
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A PowerTransformer also has a relationship to TransformerWinding, which is modeled with an
aggregation-type of relationship using a diamond symbol to point from the part class to the
whole class. As shown, a PowerTransformer may have (or contain) one or more
TransformerWindings, but a TransformerWinding may belong to (or be a member of) only one
PowerTransformer.

The TransformerWinding has other relationships as well:

a generalization relationship with ConductingEquipment;

an association relationship with the WindingTest class, such that a
TransformerWinding object may be TestedFrom from 0, 1, or more WindingTest

o 4
UUJTULS,

at a
ciated

an aggregation relationship with the TapChanger
TransformerWinding object may have 0, 1, or more TapCha
with it.

Clausg¢ 6 contains a complete description of each class in Fig finition

of all the attributes and relationships supported in each clas

—> Core:: <7 /\

Pow erSystemResource

Core::

PowerT {ansformer
Equipment <

’\E‘\E"c"a"%e' fontains_TransformerWindings
AV
1.%
Coke:: >TransformerWinding
CdnductingE guipment
[ A

1

+YransformerWinding

\ ransforgerWindifng 0.1 1
+ From_TransformerWinding

+TapChangers\ 0..*

TapChanger

+TapChanger B*
+ RegulatingContr -
+To_WindingTest\ g « 0.* /+From_WindingTest RegulatingControl

WindingT est

+RegulatingControl | 0..*

+RegulationSchedule [ 0..1

RegulationS chedule

IEC 1998/11

Figure 10 — Transformer model
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4.4.6 Measurements and controls
4.4.6.1 Measurement overview

Measurements are used to represent the state variables that can be found in industrial
processes. Each industrial process has its specific types of measurements. A power system
typically has power flows, voltages, positions (e.g., breakers, isolators), fault indications (air
pressure, oil pressure over temperature, etc.), counters (e.g., energy), etc.

The name "Measurement" would seem to indicate that all the state variables are measured.
This is not always strictly the case as many measurements are calculated by SCADA or
EMS/DMS functions, such as State Estimator or Power Flow calculations. As a consequence,
a meapurement may have a number of alternate values (e.g., manually suppited, telemetered,

state | estimated, optimized etc.). This is supported by and
MeasuyrementValue models in the Meas package.

4.4.6.2 Control overview

Contrdls are used to represent control variables. Power syste N iable pically are
set pdints, raise lower commands, select before execute mands
etc. The Meas package supports control variables with the Cqntro

4.4.6.3 Use of measurement-related classes

A PowerSystemResource (PSR) may have zero Y sments associated with it by

contaihing one or more measure 3 rhay have one or| more
measyrement values. Observing the f¢ i eli will'enable applications to ngvigate
and find the required measurement values in s a ee Figure 11).

a) [Measurements of a PowerSystemReseurc sified by MeasurementType.

b) |MeasurementValugs of a Measu me classified by MeasurementValueSource.
Identi|edObject. The values to be used for
asurementType.aliasName, and

ecified in Table 1.

Measurementy
C) Measure§;>/ whefits from IdentifiedObject. The values to bg used
for Measureq \ \ e and MeasurementValueSource.descriptign are
given in isstable provides a number of source names to be used |where
possible. ames to be used for specific applications are defined in
{ IE gnent interface specifications (CIS).

Measurement
Measuremen

d) ended for proprietary needs. The names added must start|with a
g. the company name) and an underscore. Example:

grature
e) et is used for discrete measurements and describes mappinggs from

values to symbolic names. Different communication protocols (e.g. for RTUs gnd for
control centers as ICCP or ELCOM) use different data encodings. A system may have
a system wide mapping for all Discrete values or group the Discrete values and make
a mapping per group. Creation of a single system wide mapping that covers existing
communication protocols is outside the scope of this specification.

1 MeasurementType is different from Unit, which is part of the Domain package described in 4.2.2.
MeasurementType describes “what” is measured rather than the unit of measure including scaling, which is the
purpose of Unit.
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Figure 11 — Navigating from PSR to MeasurementValue
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Table 1 — MeasurementType naming conventions

name aliasName description
Current Amp Current (rms) of a non-three phase circuit
ThreePhaseCurrent AvAmps Total current (rms) in a three phase circuit
PhaseCurrent A Measured phase current
Frequency Hz Frequency
PowerFactor PwrFact Power factor not allocated to a phase
ThreePhasePowerFactor TotPF Average power factor in a three phase circuit
ThreePhaseApparentPower TotVA Total apparent power in a three phaseTirsuit
ThreePhaseReactivePower TotVAr Total reactive power in a three ph/'rsé circuit
ThreePhaseActivePower TotW Total real power in a three pr}a@g\wcuit\
ApparentPower VoltAmp Apparent power in a noanre\Kphgﬁe\si\rmh\\/
ReactivgPower VoltAmpr Reactive power in a nochqus%irN >
Voltage Vol Voltage (rms) notéﬁN&\(toN%se\
ActivePpwer Watt Real power MW%SNW
Pressurg Pres Pressure / a \ >
Temperpture Tmp Tempﬁf&t\ey/ A
Angle Ang / Apgle eﬁ/een (/olt@aMrrent
ApparentEnergy TotVAh \\Qp\u\ent erg)\ /
ReactiveEnergy TotVArh /A Re;owk\ener
ActiveEpergy TotWh \ Mer@}\/
Automatic < \&Jtp/\\ M}na‘i\c%eration (not manual)
LocalOpgeration ’\ Loé‘ ocal o/;)eration (not remote)
SwitchHosition :‘?itch position

<> \2 bits= intermediate,open,closed,ignore]

TapPosi|tion A( TapRo Tap position of power transformer or phaseshifter
Operatipn Count \ (e) rCnt) Operation count - typically for switches

Table 1 i ious\types of measurements also defined in IEC 61850. The mea

the column

e |name(Mea

« |aliasName (MeasurementType.aliasName) is the name assigned to the d

mentType.name) is the IEC 61970 measurement type name.

hing of

ata in

IEC 6T60U. (Reter 1o Llause b o1 IEC b1690U-/7-4, dala objecCct name semantics).

« description (MeasurementType.description) of the data.

It shall be noted that Table 1 is a non exhaustive list and that the mapping between
measurements as defined in a control center and a substation is non-trivial.
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Table 2 — MeasurementValueSource naming conventions

— 35 -

Follow

4.4.6.4

As me
contai
relateq

To spq
Examy
attach
must b

Figure

name description

SCADA Telemetered values received from a local
SCADA system

CCLink Value received from a remote control
center via TASE.2 or other control center
protocol

Operator Operator entered value (always manually
maintained, PSR is not connected to an
RTU)

Esfimated Value updated by a state estimator ]

PowerFlow Value updated as result of a Powerfloyr\&

Forecasted Value that is planned or forecaste}}/\\

Calculated Calculated from other measureme t
values (e.g., a sum)

Allocated Calculated by a load al}x‘\t&\ \

ing these conventions:

each Measurement instan
PowerSystemResource;

each MeasurementValue of a
quantity, as supplied from a sin

12 shews

wQ gxamples of the placement of Measurements.

of a

ogical

pource

ts are
re not

used.
can be
n and

Figure 12 -

J1

P12 (KV)

P11 (MW)

IEC 2000/11

Measurement placement
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P12 is a voltage Measurement that measures the voltage at the Junction J1. P12 is
topologically related to the ConnectivityNode CN1 via the Terminal in Junction J1. P11 is a
Measurement that measures the flow through Breaker BR10 at the side connected to the
ConnectivityNode CN1. P11 is topologically related to the ConnectivityNode CN1 via the left
Terminal in Breaker BR10. Temp is a Measurement that measures the Breaker temperature.
As a temperature is not related to connectivity, it has no relation to a Terminal - it just belongs
to the Breaker BR10.

4.4.7 Regulating control models

Regulation control, such as automatic voltage control at generators or voltage tap control at
transformers is modeled usmg a class named Regulat|onControI The RegulatmgControI class
provide
These

shows

Meds::
Cont

+Contr

+Controlld

RegulatingCondEq Core::

G Pow erSystemResource

TapChanger
SynchronousM achine

~«_+RegulatingCondEq
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Figure 13 — Regulating control models

4.5 Modeling guidelines
4.5.1 Modeling for change

The following subclauses provide guidelines on how to maintain and extend the CIM.

The CIM is meant to contain classes and attributes that will be exchanged over public
interfaces between major applications. The goal is to keep, as much as possible, only the
generic features from which a detailed implementation may be derived. In general, it is easier
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to change the value or domain of an attribute than to change a class definition. This makes
the model more robust because it is able to support a broader class of requirements, and
more stable because new requirements may be able to be handled without requiring changes
to the model.

4.5.2 Process for amendments to the CIM

It may be desirable to amend the CIM to either revise the existing model or to extend the CIM
to model additional elements of an electric utility power system. The recommended process
for such amendments is as follows.

a) Prepare a Use Case(s) to describe the desired changes. This should include proposed
changes to the appropriate class diagrams showing new/revised butes,
and associations.

b) | The Use Case(s) is then reviewed by the appropriate IEC wg cide if
the requested changes should be treated as revisions to the Cur e d, or if
they should be treated as private amendments, not requi andard
itself.

c) |Proposed amendments accepted by the working,/Qro N list of
outstanding issues, and at the appropriate time, a_ new QN X will be

4.5.3 Changes to the CIM UML model

From B modeling perspective, when ¢he \CIM i sgproach is to start wjth the
existing CIM UML model. The extens in gny of several ways thiat are

available in UML, but in all cases the approach.i i e current model and detgérmine
the bept way to build off of the existing cl diagg .Xhe extensions may take the fprm of
any of|the following, starting from the s'mpa%g B MmQst complex:

L]
. i sseg that eglalizations of existing classes;

. i 3 i5 1ati ¥ith existing classes.

The mai
packagi
the ex
creatin
existin

jsting CIM to the maximum extent possible. Hrom a
ould be made to existing packages where possjble. If
orrain of application, then consideration should be given to
additions, but still creating the necessary associations|to the
nd that even though a new package is being created, te CIM

is still
4.5.4
From made
whethe ither a

new Part 3xx specmcatlon is required. In either case, the exten3|ons will then become part of
the IEC standard CIM.

4.5.5 CIM profiles

An implementation of the CIM need not include all classes, attributes, or associations in the
standard CIM specification to be compliant with the CIM standard. Profiles may be defined to
specify which elements shall be included (i.e., mandatory elements) in a particular use of the
CIM, as well as which are optional. These profiles are defined in the Part 4xx series of
standards.

An example is the profile for exchanging power system models. This profile specifies how the
CIM is to be used for exchanging power system models in XML, and also specifies the
mandatory and optional classes, attributes, and associations to be supported for this use of
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the CIM. Profiles can be maintained using tools such as the open source CIMTool, available
at http://www.CIMTool.org.

4.6 Modeling tools

Previous editions of CIM were created and maintained using Rational ROSE?2, but this release
was constructed using Enterprise Architect product. The entire CIM UML model exists as an
Enterprise Architect3 project file and is viewable with that tool, including the class diagrams
and descriptions of classes, attributes, types, and relationships. Viewing the CIM in this
fashion provides a graphical navigation interface that permits all CIM specification data to be
viewed via point-and-click from the class diagram in each package. A free viewer is available
through Sparx Systems.

Ideally, the CIM information model is independent of any specific UML rience

has shown that exchanges between different tools are often less il tool
interopgerability is proven effective, future changes to the CIM spe(ificati i n new
versions of this standard, will be incorporated first into the erpih iteet” project
description to ensure a single source for the CIM model data.

Clausg 6 of this document was auto-generated using a i xgilabte too} called CIMInEA

which [uses the automation interfaces of Microsoft
standgrd IEC format and styles.

nterprise™Architect apd the

4.7 |User implementation conventjd
4.71 Conventions beyond UML

This following subclauses provide re¢ sonventions when using the CIM in

actual|system implementa

4.7.2 Number of Téxmins MO ipment objects

The following
DCLinpSegmen
Series

ses have two terminals: ACLineSegment,
Breaker, Disconnector, LoadBreak$witch,
Equipment leaf classes have a single terminal

4.8

Power el§ he eh created from the CIM UML model in various ways. The first
example is™a ource Description Framework) Schema version of the CIM,|which
uses xtensi arkup language) to describe a power system network model.
IEC 61 Qther profile standards in development are used to specify the |model
exchange format: schema versions of the CIM have been used to create XML model files

of actyalmetworks for purposes of interoperability testing. An RDF schema version of the CIM
is gengratéd from the CIM UML model file using software tools based on the RDF sghema
specification of the CIM.

It should be noted that an RDF schema version of the CIM is still metadata rather than an
instantiation of an actual network. However, complete network model files with descriptions of
all network elements and their electrical connectivity can be generated by system suppliers
using proprietary export tools, and then imported by other systems via a similar import tool,
which is used to populate a local network engineering tool database. Examples of such CIM

2 Rational ROSE is the trade name of a product previously supplied by IBM. This information is given for the convenience of
users of this document and does not constitute an endorsement by the IEC of the product named. Equivalent products may
be used if they can be shown to lead to the same results.

3 Enterprise Architect is the trade name of a product supplied by Sparx Systems. This information is given for the
convenience of users of this document and does not constitute an endorsement by the IEC of the product named.
Equivalent products may be used if they can be shown to lead to the same results.
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XML models include the Siemens 100 bus model, the Areva 60 bus model, and the ABB 40
bus model files4 used for CIM XML interoperability testing.

5 Detailed model

5.1 Overview

The common information model (CIM) represents a comprehensive logical view of energy
management system information. This definition includes the public classes and attributes, as
well as the relationships between them. The following subclauses describe how Clause 6 is
structured. Clause 6 is automatically generated from the CIM model maintained with the tools
described in 4.6.

5.2 [Context

The C|M is partioned into subpackages. The Domain package d &S d ¥by the
other | packages. The Generation package i i ! ] i and
GenergtionDynamics packages. Classes within the packages i Ny} . Native
class attributes are listed first, followed by inherited attribufes in tance,
then By attribute name. Native associations are listed ; ed by
inherited associations in order of depth of inheritance i $ then
alphaljetically by association end name. The associ e role
of each class participating in the association. The g iati class

at each end of an association.

Figure| 14 shows the top level packages inclu

RNYINDI

IEC 2002/11
WVeI packages

For each pack or each class is fully described. Attribule and
associgtion end irforfs d inherited attributes is listed as below. Fpr any
inherited attributes "Q the “note” column will contain text indicating the
attributes is inhéri pecific class. The note column for native attributgds and
associgtion e i description.

Attributes

W\ \ type note

native1 Float A floating point native attribute of the class|is
gp
described here

native2 ActivePaower Daocumenation for another native attribute df
type ActivePower

Name Float Inherited from class IdentifiedObject

In the Attributes table, in some cases, an attribute is a constant, in which case the phrase
“(const)” is added in the name column of the attributes table. In such cases, the attribute
normally has an initial value also which is preceded by an equal sign and appended to the
attribute name.

4 Siemens100 bus model, Areva 60 bus model, and ABB 40 model are the trade names of products supplied by
Siemens, Areva, and ABB. This information is given for the convenience of users of this document and does not
constitute an endorsement by IEC of the product named. Equivalent products may be used if they can be shown
to lead to the same results.
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Association ends

Mult [Mult] name (type) note

from

1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inhertted from class IdentifiedObject

0..* [0..*] OperatedBy_Companies (Company) inherited from class
PowerSystemResource

1 [0..*] Contains_Measurements (Measurement) inherited from class
PowerSystemResource

1 [0..*] OperatingShare (OperatingShare) inhertted from class
F‘uwc.syotc...r{ww.}g\

In the Association Ends table, the first column describes the multiplici of the
associption (i.e., the multiplicity of the class for which associatigh 8 i ribed).
The mpltiplicity of the association end itself is included in brac . i name
is listed in plain text. The class at the other end of the assg ithin t ses. A
multiplicity of zero indicates an optional association. A muttipli indi umber
is alloyed. For example, a multiplicity of [1..*] indicate 2 umber
is alloyed.

In the [case that a class is an enumerati
as shgqwn below, since enumeration li
literalq for an enumeration class.

name ~J note
NN v

(\ Wrst native enumeration value.

native1

native2 > \'Qmis I the second native enumeration value.

native3 \/ \ \Ihere are typically no inherited attributes for enumerations.
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6 Package architecture (normative)
6.1 IEC 61970
6.1.1 IEC 61970 package summary
IEC61970CIM Version
{root}
+ date: AbsoluteDateTime [0..1] = 2009- 02- 02 {readOnly}
+ version: String [0..1] = IEC61970CIM13v19 {readOnly}
LoadM odel Outage Protection o Aren
\ | /
\ | /
\ \ /
\ | /
\ | /
\\ “ // Generation /_\ X
\ | /
\ \ /
\ \ /
N \ , |Produ/ot‘ﬁm :l\ q
\ | / _-T

\ | / =7 (‘rom @arw \
Wires 22 Gé(le\q};ﬂﬁl%narﬁﬁ |

Equivdlents = < < { -
SN

Q‘rom %mw )\

~N\Contingency

N

\
NN \ |
QperationalLimits \J v
<\ 2 M eas |
«Global»
Domain
IEC 23003/11
Ei mn
T .g-u-Fe—1-5—M-a. 12

Figure 15 is documented as follows. This diagram shows all 61970 packages and their logical
dependencies.

6.1.2 IEC 61970CIMVersion

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


https://iecnorm.com/api/?name=18d776aa8a640a66b4d7abe6336fab54

-42 - 61970-301 © IEC:2011

Attributes
name type note
date=2009-02-02 (const) AbsoluteDateTime Form is YYYY-MM-DD for example for January
5, 2009 it is 2009-01-05.
version=IEC 61970CIM13v19 String Form is IEC 61970CIMXXvYY where XX is the
(const) major CIM package version and the YY is the

minor version. For example
IEC 61970CIM13v18.

6.2 Domain

6.2.1

The Dpmain package is a data dictionary of quantities and units that © es for

e and
asure,

This package contains the definition of primitive datatypes,
permigsible values. Each datatype contains a value attribut
which |is specified as a static variable initialized to th init of
measure. The value of the "units" string may be count ic. Typical palues
are given. Permissible values for enumerations i i documentation fpr the
attribute using UML constraint syntax inside curly( brgceés. Lepgt i’ variable strings are
listed In the descriptive text where required.

\/«Datatvoe»

CostPerEnergyUnit

{root}

ultiplier: UnitMultiplier [0..1]
+ unit: MonetaryAmountPerEnergyUnit [O..
+ value: Float [0..1]

atatv »
tRate
It| mitMBltiplier
unit> eta Amo tRate
value t fONI]

IEC 2004/11
Figure 16 — CombinedDatatypes
Figurel4+6-is—decumented—as—folows—Fhis—diagram—includes—the—datatypes—thatare—eombined
from datatypes in the other diagrams
«Primitive» «Primitive» «Primitiv... «Primitiv...
Boolean Float Integer String
{root} {root} {root} {root}

IEC 2005/11

Figure 17 — BasicDatatypes

Figure 17 is documented as follows. This diagram shows basic datatypes that are the basis
for all other datatypes.
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«Datatype» «Datatype» «Datatype»
ActivePower KWActivePow er ActivePow erChangeRate
{root} {root {root}
+ multiplier: UnitMultiplier [0..1] + multiplier: UnitMultiplier [0..1] = k {readOnly + multiplier: UnitMultiplier [0..1]
+ unit: UnitSymbol [0..1] = W {readOnly} + unit: UnitSymbol [0..1] = W {readOnly} + unit: UnitSymbol [0..1] = W/s {readOnly}
+ value: Float [0..1] + value: Float [0..1] + value: Float [0..1]
«Datatype» «Datatype» «Datatype»
ApparentPow er ReactivePower PU
{root} {root} {root}
+ multiplier: UnitMultiplier [0..1] + multiplier: UnitMultiplier [0..1] + multiplier: UnitMultiplier [0..1] = none {readOnly}
+ unit: UnitSymbol [0..1] = VA {readOnly} + unit: UnitSymbol [0..1] = VAr {readOnly} + unit: UnitSymbol [0..1] = none {readOnly}
+ value: Float [0..1] + value: Float [0..1] + value: Float [0..1]
Datertyer rDITATYPES <pataty
CurrentFlow Susceptance Capacitafice
{root} {root} roof,
4 mL|tip|i€lI’Z UnitMultiplier [0..1] + multiplier: UnitMultiplier [0..1] + multiplier: itMmtipI'er v
+ unjt: UnitSymbol [0..1] = A {readOnly} + unit: UnitSymbol [0..1] = S {readOnly} + unit: Uni 1 [0..11% F {raadOnly
+ value: Float [0..1] + value: Float [0..1] + value: Kfoat Q..
— —
«Datatype»
Impedance «Datatype» 2120R%
{root} Resistance
{root} ~ root}
+ myltiplier: UnitMultiplier [0..1] . N - < IDpliery itMultiplier [0..1]
+ unft: UnitSymbol [0..1] = ohm {readOnly}| [+ multiplier: UnitMultiplier [0..1] unitN\YaItSINbOND.. 1] S {readOnly}
+ value: Float [0..1] + unit: UnitSymbol [0..1] = ohm {read N - Iwe: Boat 1..1]
+ value: Float [0..1] o N
[ ya \’ DN S
«Datatype» «Datatype» «Datatype»
Conductance Reactance Inductance
{root} {roof’|, {root}
+ mupltiplier: UnitMultiplier [0..1] + i ibli I Itlpller UnitMultiplier [0..1]
+ unit: UnitSymbol [0..1] = S {readOnly} + dOniy} \ UnitSymbol [0..1] = H {readOnly}
+ vdlue: Float [0..1] + Iue Float [0..1]

«Datatype»
RealEnergy

ar
3

ultiplier: UnitMultiplier [0.
+ ufit: UnitSymbol [0..1] = Wh{{r:
lue: Float [0..1]

dOnIy

ax
<

<

Figure

€} 'tMuItipIier[%

«Datatype»
VoltagePerReactivePower

{roo

multiplier: UnitMultiplier [0..1]
unit: UnitSymbol [0..1] = V/VAr {readOnl|
value: Float [0..1]

IEQ

multiplie i
+ n| 3 UnitS ..11= V/{readOnly} ar
+

igure — ElectricityDatatypes

ws. This diagram shows electricity-related data types.

2006/11
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«enumeration» -
UnitSymbol «enumeration»
{root} UnitM ultiplier

{root}

VA
w
VAr
VAh
Wh
VArh
A%
ohm
A

F

H

oC

s
min
L.
deg
rad

ozxon033
El
a
o

> -
<]
>
)

none
Hz

Pa

m2
m3
V/VAr
W/Hz
/s

s- 1
kg/J
W/s
Hz- 1

Q IEC 2007/11

sumeratedUnitDatatypes

agram shows enumerated data types relgted to

Figure| 19 is do nt
the Sl|unit syste
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«Datatype» «Datatype» «Datatype»
AngleDegrees AngleRadians Damping
{root} {root} {root}
+ multiplier: UnitMultiplier [0..1] = none {readdnly} | + multiplier: UnitMultiplier [0..1] = none {readQjnly} + multiplier: UnitMultiplier [0..1]
+ unit: UnitSymbol [0..1] = deg {readOnly} + unit: UnitSymbol [0..1] = rad {readOnly} + unit: UnitSymbol [0..1] = Hz- 1 {readOnfy}
+ value: Float [0..1] + value: Float [0..1] + value: Float [0..1]
«Datatype» «Datatype» «Datatype»
Temperature Pressure Frequency
{root} {root} {root}
+ multiplier: UnitMultiplier [0..1] = none {readdnly} [+ multiplier: UnitMultiplier [0..1] + multiplier: UnitMultiplier [0..1]
+ unit: UnitSymbol [0..1] = °C {readOnly} + unit: UnitSymbol [0..1] = Pa {readOnly} [+ unit: UnitSymbol [0..1] = Hz {readOnl}}
+ value: Float [0..1] + value: Float [0..1] + value: Float [0..1]
«Dataltvpe“»I _«Datatype» «Datatype»
{root} b engt
{root} {root}
+ rhultiplier: UnitMultiplier [0..1] +  multiplier: f inli _ R R
. 3 plier: UnitMultiplier [0..1] = none {readQnly}
+ ynit: UnitSymbol [0..1] = m {readOnly} + unit: UnitSymbol [0..1] = m {readOnly} +  multipfieP| UnitMultiplie}(0,. 11 {readd
+ alue: Float [0..1] + unit{UnitSymkol nly}
; N + value: Float [0..1] + }‘m‘\ Joat [ON]
Datat - D
«Datatype»
PerCent RDAtaDe: «Ratatype»
{root} olme RotationSpeed
{root} {ropt}
+ mutiplier: UnitMultiplier [0..1] = none {readQnly! Slier Uni g ™ N\,
+ unit: UnitSymbol [0..1] = none {readOnly} H mu_Itllplle_n UnitMultiplier [0..1] N\ multiplies UaitMultipNer [0..1] = none {readJnly}
+ unit: UnitSymbol [0..1] = m3 {readOnl it\Uni 170..1 -1 donl
+ valpe: Float [0..1] A s t\Unit ol [0..1] & s- 1 {readOnly}
+ value: Float [0..1] N\valu NFoaNo
«Datatype»
Weight
{root}
+ fnultiplier: UnitMultiplier [0..1]
+ nit: UnitSymbol [0..1] = g {readOnly}
+ alue: Float [0..1]
«Datatyp&y A \?_Egtatvpe?
BT iy NS N\ iy
{root} {root 0N {root}
-~ . - mLNpHer' UnitM uf&ip [0].1] + multiplier: UnitMultiplier [0}.1]
: [jnnuiltt'lplﬂl:i:.Syl::l:I)to'\lAF(;tlf]her K £\ unit: Un(tSymbol {02 unit: UnitSymbol [0..1]
! v lue: IndegeriQAT] + value: String [0..1]
+ | value: Float [0..1] /\
Q IEC $008/11
igure)20 — GeneralDatatypes
Figure| 20 isdoc t s. This diagram shows general related data types.
=rations «enumeration» «enumeration» . «enumeration»
Gu cy M onetaryAmountPerE nergyU nit M onetaryAmount PerHeatUnit M onetaryAmountRate
ot} {root} {root} {root}
USD USD_per_Wh USD_per_) USD_per_s
/ EUR EUR_per_Wh EUR_per_J EUR_per_s
ALID
CAD
CHF
CNY
DKK «Datatype»
GBP M oney
JPY {root}
:8';( + multiplier: UnitMultiplier [0}.1]
SEK + unit: Currency [0..1]
INR + value: Float [0..1]
other

Figure 21 — MonetaryDatatypes

IEC 2009/11

Figure 21 is documented as follows. This diagram shows monetary related data types.

Y.
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«Datatype» «Datatype»
AbsoluteDateTime AbsoluteDate
{root} {root}
«Datatype» «Datatype» «Datatype»
Seconds Minutes Hours
{root} {root} {root}
JIEC 2010/11
Figure 22 — TimeDatatypes
Figure|22 is documented as follows. This diagram shows time-related o peS

6.2.2 AbsoluteDate Datatype

Date gnd time as "yyyy-mm-dd", which conforms with ISQ ecified
as "yyyy-mm-dd".
Attributes
AN\
name Q/y[%\ (\ 6 ( U ‘\/ note
value String trlnthatlon of date, refer to
riptionof the class.
6.2.3 AbsoluteDateTime Datatype
Date and time as "yyyy- 0SS! i i . C time
zone i$ specified as "y S ecified
as "yyyy-mm- ddThh m
AbsoILteDateT| S Qr calender time, e.g. 2007-02-07T10:30, ahd for

relative time, e.g.

Attributes

type note

\
value \ \\) String String representation of date and time, refef to

description of the class.

6.2.4 ActiveWDatatype

Productef RMS value of the \/nltagp and the RMS value of the in-phase componentlof the
current

Attributes

name type note

value Float

unit=W (const) UnitSymbol

multiplier UnitMultiplier
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6.2.5 ActivePowerChangeRate Datatype
Attributes
name type note
value Float
unit=W/s (const) UnitSymbol
multiplier UnitMultiplier
6.2.6 Admittance Datatype
Ratio efcurrenttovoltage-
Attributes
A\
name type \ n\{e
value Float ( \ \
unit=S (const) UnitSymbol /\\ \\
multiplidr UnitMultiplier \ \
6.2.7 AngleDegrees Datatype \>
Measurement of angle in degrees. G
Attributes
name (ype N S note
value /\ Flo%t/\\ \ \ \
unit=deg (const) f\ LMSymbol S
multipligr=none (const) nltML&le
6.2.8 Angle ansgDatatype \)
Phaselangle in rad S.
(\ Attributes
/\Qa}n\e \\ \ type note
value \ \ ) Float
unit=rad (const) \ UnitSymbol
multipligr=none) (const) UnitMultiplier
6.2.9 L _ApparentPower Datatype

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

Attributes
name type note
value Float
unit=VA (const) UnitSymbol
multiplier UnitMultiplier

6.2.10 Boolean Primitive

A type with the value space "true" and "false".
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6.2.11 Capacitance Datatype

A farad, the typical unit, is the capacitance in which a charge of 1 coulomb produces 1 V
potential difference between its terminals.

Attributes
name type note
value Float
unit=F (const) UnitSymbol
multiplier UnitMultiplier
6.2.12| Conductance Datatype
Factor] by which voltage must be multiplied to give corresponding r lost from™a circuit.
Real part of admittance.
Attributes

AN

AN
name type \ \l\aé\/

value Float / ~ \ >

unit=S (const) UnitSymbol F\ \)/ /\

multiplie

=

UnltMuItl |er ( ‘\/

6.2.13| CostPerEnergyUnit Datatype

Cost, in units of currency, per quantity (of e i engrgywgenerated.
N\ ttr
N
name [ note

alue ISY

@o \/
unit /\<\ \QWntPerEne

multiplig I|er

a
e

6.2.14 y}\>
Cost, i er hour of elapsed time.
Attributes
name type note
value Float
unit MonetaryAmountRate
multiplier UnitMultiplier

6.2.15 Currency enumeration

Monetary currencies. Apologies for this list not being exhaustive.
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Enums

name note
usD US dollar
EUR European euro
AUD Australian dollar
CAD Canadian dollar
CHF Swiss francs
CNY Chinese yuan renminbi
DKK Danish crown

GBP British pound

A
JPY Japanese yen /\\

NOK Norwegian crown \

RUR Russian ruble <

N
SEK Swedish crown /\\ \\ \

INR India rupees \ \\/

other Another type Fﬁcu;r—egnc;\

6.2.16] CurrentFlow Datatype

Electrical current (positive flow is out of the

Attribute

(N

conduc 'ngE@to the Connectivity

Node).

note

RS W RS A

value N FMt —~

unit=A (const) [ WtSy\kbét\

N
v
o~

multiplig @nih%'“ak‘{\/
N%

6.2.17

Per-un

per-unit frequency referenced on the system ap

parent

power ange 1,0 to 2,0.
Attributes
type note
value Float
unit=Hz}1\(const) UnitSymbol
multiplier UnitMultiplier

6.2.18 Float Primitive

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

6.2.19 FloatQuantity Datatype

Quantity with Float value and associated unit information.
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Attributes
name type note
value Float
unit UnitSymbol
multiplier UnitMultiplier
6.2.20 Frequency Datatype
Cycles per second.
Attributes (\
name type /\SQte‘ (\
value Float \
unit=Hz|(const) UnitSymbol ( \ \ \
multiplidr UnitMultiplier \ \\ \
6.2.21| Hours Datatype \ \)
Time, |n hours.
Oy (O
name ty| \ note
value Float ( N
unit=h (Fonst) N Uniw\ \\ \
multipligr=none (const) ONitMultiplé\ S
6.2.22| Impedance Dat e s\/
Ratio of voItage@r t.
& Attributes
r{me \ \ type note
value \ \\ \ loat
unit=oh nNtN \ ) UnitSymbol
multiplidr \ UnitMultiplier
6.2.23| _JInductance Datatype
Inductance.
Attributes
name type note
value Float
unit=H (const) UnitSymbol
multiplier UnitMultiplier
6.2.24 Integer Primitive

An integer number. The range is unspecified and not limited.
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IntegerQuantity Datatype

Quantity with integer value and associated unit information.

Attributes
name type note
value Integer
unit UnitSymbol
multiplier UnitMultiplier
6.2.26]  KWActivePower Datatype
Active|power in kilowatts.
Attributes /\Q
name type \ \&e\ \/
value Float & \ >
. . ~N
unit=W [const) UnitSymbol \
multipligr=k (const) UnitMultiplier O \ \/
6.2.27| LongLength Datatype N~ 0
Long ynit of length.
M)
name \ ( M\e\ N \/ note
value I Float (\
unit=m {const) \ \yh\s,yrrﬁgl >
multipligr=k (const) \_/ \ th\m\ipué\
6.2.28| Minutes ty
Time ip minu
Q \ Attributes
hmg\ \ type note
value \/ Float
unit=minp (comst) UnitSymbol
multiplier=none (const) UnitMultiplier

6.2.29 MonetaryAmountPerEnergyUnit enumeration

Monetary amount per energy unit.

Enums

name

note

USD_per_Wh

EUR_per_Wh

6.2.30 MonetaryAmountPerHeatUnit enumeration

Monetary amount per joule.
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Enums

name note

USD_per_J

EUR_per_J

6.2.31 MonetaryAmountRate enumeration

Monetary amount per second.

Enums

name note (
N

EUR_pqr_s

USD_p4r_s A( (_\
\

6.2.32] Money Datatype v

Amount of money.

Attributes

name type (\ \// /\ note
value Float < < C K U

unit Currency \ \/

multiplig UnitMunipl@r

=

6.2.33| PerCent Datatyp Q

Normdlly 0 to 100 on efined bas

<> ttributes

name < W note
A\

value < \ h@{t ] Normally 0 to 100 on a defined base

unit=nofe (con}tf)'\\ \ \QitSymbol

multipligr=n e\QonSEN \ \l)f{tMuItipIier

6.2.34
Presst
Attributes
name type note
value Float
unit=Pa (const) UnitSymbol
multiplier UnitMultiplier

6.2.35 PU Datatype

Per Unit - a positive or negative value referred to a defined base. Values typically range from
-10 to +10.
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Attributes
name type note
value Float
unit=none (const) UnitSymbol
multiplier=none (const) UnitMultiplier

6.2.36 Reactance Datatype

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

Attributes (\
name type /\Sﬂte‘ (\
value Float \ \
unit=ohM (const) UnitSymbol ( \ \ \
multipligr UnitMultiplier \ \\ \
6.2.37| ReactivePower Datatype \ \)

Produ¢t of RMS value of the voltage and the RMS

current.

e . guadratare component

of the

name nge note
value Float \ \ \
unit=VA} (const) \ \uQi(Symthr\ N
multipligr I\ Uni‘tM Itiplier
6.2.38 RealEn@ tatyp \>
Real €lectrical energy.

/\Q Attributes

néqne \\ \ type note
value & \ \ B Float
unit=WH (const > )¢ \ UnitSymbol
multiplidr A4 UnitMultiplier
6.2.39| “Resistance Datatype
Resistance (real part of impedance).

Attributes

name type note
value Float
unit=ohm (const) UnitSymbol
multiplier UnitMultiplier

6.2.40 RotationSpeed Datatype

Number of revolutions per second.
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Attributes
name type note
value Float
unit=s-1 (const) UnitSymbol
multiplier=none (const) UnitMultiplier
6.2.41 Seconds Datatype
Time, in seconds.
Attributes (’\
name type . ot
value Float Time, in seconds < \
unit=s (¢gonst) UnitSymbol \ \
multipligr=none (const) UnitMultiplier \ \

6.2.42

Short ynit of length.

ShortLength Datatype

N

PPN

N\
X
O
U

name note
value Float
unit=m {const) UnitSymbo\ \ \
multipligr=none (const) \ \LQ Multiane\r Y, \/

6.2.43| String Primit
A string consist@!
string |ength is unspecii]
6.2.44| String

Quantity wit
numbdr)

B. The

Attributes
name type note
value String
unit UnitSymbol
multiplier UnitMultiplier
6.2.45 Susceptance Datatype
Imaginary part of admittance.
Attributes
name type note
value Float
unit=S (const) UnitSymbol
multiplier UnitMultiplier
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6.2.46 Temperature Datatype
Value of temperature in degrees Celsius.
Attributes
name type note
value Float
unit=°C (const) UnitSymbol
multiplier=none (const) UnitMultiplier
6.2.47[ UnitMultipTier enumeration
The unit multipliers defined for the CIM.
Enums /\
name \Qote\\ \ \/
b Pico 1012 & \ \ >
n Nano 10**-9 / A \
micro Micro 10**/—\6( (7 \ \/
m mii 103\ /£ O\ S
. Safe A% 2 Y
d eci N X
k (] K10 3N
T PR T TN
G . N Biga 1079 vV
. | (N Forerort
AN
6.2.48 i
The ur
note
VA \ Apparent power in volt ampere
W Active power in watt
VAr Reactive power in volt ampere reactive
VAh Apparent energy in volt ampere hours
Wh Real energy in what hours
VArh Reactive energy in volt ampere reactive hours
\Y Voltage in volt
ohm Resistance in ohm
A Current in ampere
Capacitance in farad
H Inductance in henry
°C Relative temperature in degrees Celsius
s Time in seconds
min Time in minutes



https://iecnorm.com/api/?name=18d776aa8a640a66b4d7abe6336fab54

- 56 — 61970-301 © IEC:2011
name note
h Time in hours
deg Plane angle in degrees
rad Plane angle in radians
J Energy in joule
N Force in newton
S Conductance in siemens
none Dimension less quantity, e.g. count, per unit, etc.
Hz Frequency in hertz
g Mass in gram f\
Pa Pressure in pascal (n/m2) A aN
m Length in meter (\ \
m2 Area in square meters \ \
m3 Volume in cubic meters \ \ \ \/
V/IVAr Volt per volt ampere t%cti \ \ \
W/Hz Watt per hertz N \
Jis Joule per secénd m \ \)
s—1 per seco@\\// /\ \
kg/J < M{s&er\enégy \ o )\/
Wis attxg}sgco \/
Hz-1 pe/r_dert
6.2.49| Voltage Datatyp
Electrical voltage.
<§> ttyibutes
name /\< \/\\ype? note
value < \ ﬁ\s{t /
unit=V (const) /\\ \ \URitSymboI
multiplidr \\ ;\\\\ NUfitMultiplier
6.2.50 \k \Re{c/bvePower Datatype
Voltage variatiomwith yeactive power.
Attributes
name type note
value Float
unit=V/VAr (const) UnitSymbol
multiplier UnitMultiplier
6.2.51 Volume Datatype

Volume.
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Attributes
name type note
value Float
unit=m3 (const) UnitSymbol
multiplier UnitMultiplier

6.2.52 WaterLevel Datatype

Reservoir water level referred to a given datum such as mean sea level.

Attributes (\

name type ﬁQte (\
value Float \ \
unit=m {const) UnitSymbol ( \ \ \
multiplidr UnitMultiplier \ \\ \
6.2.53| Weight Datatype \ \)
The weight of an object.

Oy (O

name ty| \ note

value Float (

unit=g (ponst) /\

NN \

multipligr N ONitMuIUpI%\

6.3 [Core

6.3.1

Contai by all
appllcatlons plus Oom e Core
entities. ckage,

but mg
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+PowerSystemResource

Figure

{> Identif iedObject

B

+ReportingGroup, 0..*

ReportingGroup

I@om
+ReportingGroup  + ReportingSuperGroup

0..*

Figure 23 — R

23 is not documented.
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+ModelingAuthority

odelingAuthoritySet|

+ModelingAuthorit 0..1

+IdentifiedObjects 1

+ModelingAuthoritySets

1
M odelingAut hority

[>>! Identif iedObject <
PSRType |, psRType
[ +OperatedBy_Companies
0.* PsrList
+PowerSystemResouece 0..* Company 0.
Pow erSystemResource ST

0.*
= +Operates_PSRs

ConnectivityNodeContainer

0..*

Termi

A

+ Contains_Equipments

+PowerSystemResources

EquipmentContainer

0..*

<>

0..1

Equipment

+Terminals

A +MemberOf_EquipmentContainer A

+ ConductingEquipment

0..*

ConductingE quipment

+ ConductingEquipment
0.%

Geogg{hica\lke{ic{\

+ Region ()\0..1
+ Regighs | 0..*
AN

SN
T

SubGeogr\whica egio,
N

™)

+Region

+ sw@% >
\s{b}aqm

\@ +MemberOf_Substation
+MemperQf tl 1 J

0..*

0..1

+BaseVoltage

+VolthgeLevel

S VoltagelLevel

+BaseVoltage 1

BaseVoltage

0

+MemberOf_VoltageLevel | 0..1

+Contains_Bays 0..*

/OKContains_Bays

Ray

Figure 24 — Main

IEC 2012/11

Figure 24 is documented as follows. This diagram is intended to show all classes needed for
any application of the CIM for modeling transmission and generation systems.
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Identif iedObject

AN

Garve BasiclntervalS chedule

3 Il N

Fearvestedure ' rregularintervalS chedule Regularl ntervalSch;»lelN

+IntervalSchedule | 1

+ CurveScheduleDatas |0..*

CurveData
{root} )
+TimePoints | 1..* +TixgePoints

&
IrregularTimePoint <\ egularfimePoint
{root} {root}

% IEC 2013/11
Figure - QurveSched

Figure| 25 is not documented. %

f «enumeration»
«enu ation»

onf iguration CompanyType
{root}
{root}

«enumeration»
CurveStyle
{root}

«enumeration»
PhaseCode
{root}

IEC 2014/11

Figure 26 — Datatypes

Figure 26 is documented as follows. This diagram shows the data types specific to the Core
package.
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An example of an aggregation association. Here
Equipment objects are optionally aggregated into an
EquipmentContainer object.

Conrectivity N odeCont ainer| +MemberOf_EquipmentContainer + Contains_Equipments [ powerSy stemResource
Equipment

EquipmentContainer 0..1 0..*

IEC 2015/11

Figure 27 — DocumentationExampleAggregation

Figure| 27 is not documented.

An example of a simple assocjait
Voltagelevel objects are assigned to
BaseVoltage but are not conta¥ped or

aggregated into the &@Nta&
N

|+BaseVoItage +Volta eLevefl\
I V% /

BaseVoltage

ntation

Figure| 28 is documented
sed in

purpoges. It shows how
UML diagrams.

+OperatedBy_Companies eompany
0..*
+Operat%PSRs 0..*
Pow erSystemResource
+PowerSystemResource 1 OperatingParticipant

+OperatingParticipant

+Operatin re 0.* !
pera € O + Operatt are
OperatingS hare 0.*

+ percentage: PerCen

IEC 2017/11

Figure 29 — Ownership

Figure 29 is not documented.
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The BasePower class defines the base power used in the per unit calculations.

Attributes

name type note
basePower ApparentPower Definition of base power
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localNagre String rherited-from: :dc..tifichb)';;..t\
pathName String inherited from: Identified/Q()ject
aliasNae String inherited from: Ident)’f"\gqot‘)jeg\
descripfion String inherited from: Ideﬂt\ifie\@lﬂ{act

Association ends <\\\\>
A\

Mult [Mult] name (type) \ \@
from \

1..% [0..1] ModelingAuthoritySet (ModelingAuthoritySet)/\ K

Q\herite\a\froMtifiedObject
N

6.3.3 BaseVoltage

Collection of BaseVoltages which is used t

O

BusbarSection.BaseVoltage and

other Yoltage attributes in the CIM are existing in the collection.
name note
isDC If true, this is a direct current base voltage pnd

items assigned to this base voltage are als
associated with a direct current capabilities}

False indicates alternating current.

nominalMoltage

The PowerSystemResource's base voltage

mRID \ tring

inherited from:

IdentifiedObject

name \ \ \ \S)ng inherited from: IdentifiedObject
localNa n{ \ \ \ String inherited from: IdentifiedObject
pathNarhe X \ String inherited from: IdentifiedObject
aliasName \) String inherited from: IdentifiedObject
descripfion String inherited from: IdentifiedObject
Association ends
Mult [Mult] name (type) note
from
0..1 [0..*] ConductingEquipment (ConductingEquipment) Use association to ConductingEquipment

container used.

only when there is no VoltagelLevel

[0..*] VoltageLevel (VoltagelLevel)

BaseVoltage.

The VoltageLevels having this

1..*

[0..1] ModelingAuthoritySet (ModelingAuthoritySet)

inherited from: IdentifiedObject

6.3.4

Sched

BasiclntervalSchedule

ule of values at points in time.
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Attributes
name type note
startTime AbsoluteDateTime The time for the first time point
value1Unit UnitSymbol Value1 units of measure
value1Multiplier UnitMultiplier Multiplier for value1
value2Unit UnitSymbol Value2 units of measure
value2Multiplier UnitMultiplier Multiplier for value2
mRID String inherited from: IdentifiedObject
name Strrg irherited-from—tdentifi d"bj/,t\
localNae String inherited from: Identified/Qéject
N
pathName String inherited from: Identi '@Obje(f\
aliasName String inherited from: Ide@fle
description String inherited frorQ/IN db@e\\ \
Association ends &\\
N
Mult [Mult] name (type) note
from (7
N\ A
1. ||10..1] ModelingAuthoritySet (Modenngworitys;t\)& X\/ int‘(e?i\ed f@n: IdentifiedObject
N
6.3.5 Bay
A collection of power system resour€es (withi given substation) including conducting
equipment, protection relays, measuremen
AN (@AN
name k \thsg \ note
bayEne gyMeasFIag\) oole Indicates the presence/absence of energy
/\ . measurements.
bayPowgrMeasFlag oolggm Indicates the presence/absence of
active/reactive power measurements.
breaker 30nfigLKétb\ \ %akerConfiguration Breaker configuration
busBar( opﬁg{rg&'\on \\\ \ \BﬁsbarConfiguration Bus bar configuration
mRID | N \\o'\ > | string inherited from: IdentifiedObject
name A \ String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
pathNarpe String inherited from: IdentifiedObject
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
Association ends
Mult [Mult] name (type) note
from

0..* [0..1] MemberOf_Substation (Substation)

The association is used in the naming
hierarchy.

0..* [0..1] MemberOf_VoltagelLevel (VoltageLevel)

The association is used in the naming
hierarchy.

0..1 [0..*] Contains_Equipments (Equipment)

inherited from: EquipmentContainer

1 [0..*] ConnectivityNodes (ConnectivityNode)

inherited from:
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Mult [Mult] name (type) note
from

ConnectivityNodeContainer
0..1 [0..*] TopologicalNode (TopologicalNode) inherited from:

ConnectivityNodeContainer
0..* [0..*] OperatedBy_Companies (Company) inherited from: PowerSystemResource
1 [0..*] Contains_Measurements (Measurement) inherited from: PowerSystemResource
1 [0..*] OperatingShare (OperatingShare) inherited from: PowerSystemResource
1 [0..1] OutageSchedule (OutageSchedule) inherited from: PowerSystemResource
0..” fo—}Pertists{Rerkict trhorited-from—RewerSystemReseourge
0. |[10..1] PSRType (PSRType) inherited from: PO)@rSyst%\Qesource
0..* [0..*] ReportingGroup (ReportingGroup) inherited from; (Qwers s \Q de
1.*  ||10..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited froﬁq Iég\h{ed\bbi}t\
6.3.6 BreakerConfiguration Enumeration

Switching arrangement for Bay.

Enums

name

singleBfeaker

N\

breakerAndAHalf

doubleHreaker

(

noBrealer

6.3.7

Busbaf layout for Bay.

BusbarConfigura 'on\énumer t

note

singleBiis

doubleBus

\
mainWi hwa \\ >

ringBus

6.3.8 Company

A com

interchange and transmission contracts.

dany IS a ledal entity that owns and operates power system resources and Is a p

arty to

Attributes
name type note

companyType CompanyType The type of company

mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
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Association ends

Mult [Mult] name (type) note

from

0..* [0..*] Operates_PSRs (PowerSystemResource) PowerSystemResources the company
operates

1..% [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject

6.3.9 CompanyType enumeration

Type of company.

Enums (\
name /\& (\

pool \

municippl \ \ \

I ~

isPrivate N \

6.3.10] ConductingEquipment \)

The parts of the power system that are designed to r Ahat are conduictively

conne¢ted therewith. ConductingEquipment is in ‘an EquipmentContaingr that

may be a Substation, or a VoltagelLev aB

ttr
name l‘(pe (\ note
phases haseCo \) \?scribes the phases carried by a conductipg
A S quipment

normalllylnService I \B{)oleéQ ~— inherited from: Equipment

mRID N D String ) inherited from: IdentifiedObject

name SWQ inherited from: IdentifiedObject

localName /\ \S{rin\g/ \ inherited from: IdentifiedObject

pathNarpe \ Qtrl\ng/ inherited from: IdentifiedObject

aliasNae < \ \ Sﬁing inherited from: IdentifiedObject

descripf o{\\ \\ \ String inherited from: IdentifiedObject

\ Association ends

Mult [Mult] name (type) note

from

0..* [0..1] BaseVoltage (BaseVoltage) Use association to ConductingEquipment
only when there is no VoltageLevel
container used.

1 [0..*] ClearanceTags (ClearanceTag) Conducting equipment may have multiple
clearance tags for authorized field work.

0..* [0..*] ProtectionEquipments (ProtectionEquipment) Protection equipment may be used to

protect specific Conducting Equipment.
Multiple equipment may be protected or
monitored by multiple protection
equipment.

..*] Terminals (Terminal)

ConductingEquipment has 1 or 2
terminals that may be connected to other
ConductingEquipment terminals via
ConnectivityNodes.

..*] ContingencyEquipment (ContingencyEquipment)

inherited from: Equipment
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Mult [Mult] name (type) note
from
0..* [0..1] MemberOf_EquipmentContainer inherited from: Equipment
(EquipmentContainer)
1 [0..*] OperationalLimitSet (OperationalLimitSet) inherited from: Equipment
0..* [0..*] OperatedBy_Companies (Company) inherited from: PowerSystemResource
1 [0..*] Contains_Measurements (Measurement) inherited from: PowerSystemResource
1 [0..*] OperatingShare (OperatingShare) inherited from: PowerSystemResource
1 [0..1] OutageSchedule (OutageSchedule) inherited from: PowerSystemResource
0..* [0 T PSTLISTS (PSTLIST) TANETited from: POWE urde
0..* [0..1] PSRType (PSRType) inherited from: rSysteNsource
0..* [0..*] ReportingGroup (ReportingGroup) inherited frorpx\éwversk}fQRe\@\rce
1. |[10..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from, IdgniiiedOBjech
6.3.11] ConnectivityNodeContainer \>
A basg class for all objects that may contain Connectivity eson\J-opvlogicalNodes.
Attributes Q
name },ypg A hd / (A\ X > note
mRID String \ \ \nheri\Qd from:)ldentifiedObject
name String nh%e\rited\fﬁsﬁ IdentifiedObject
localNae String ( \\her d from: IdentifiedObject
pathName /\ Strlpg\\ \ \ \n\gerited from: ldentifiedObject
aliasName N \tkLn S\(herited from: ldentifiedObject
descripfion tring inherited from: IdentifiedObject
<> < xgo iation ends

Mult M “W note
from <\\\m\
1 [0..7] C@nwéi onn ct|V|tyNode) Connectivity nodes contained by this

container
0..1 MWopologwalNode) The topological nodes which belong {o

this connectivity node container
0..* 0..%] OpeNBy})ompanles (Company) inherited from: PowerSystemResourde
1 [0Z.*]*€ontains_Measurements (Measurement) inherited from: PowerSystemResourde
1 6O peratingShare{SperatingShare) inherited-from—PowerSystemResource
1 [0..1] OutageSchedule (OutageSchedule) inherited from: PowerSystemResource
0..* [0..*] PsrLists (PsrList) inherited from: PowerSystemResource
0..* [0..1] PSRType (PSRType) inherited from: PowerSystemResource
0..* [0..*] ReportingGroup (ReportingGroup) inherited from: PowerSystemResource
1..% [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject
6.3.12 Curve

Relationship between an independent variable (X-axis) and one or two dependent variables
(Y1-axis and Y2-axis). Curves can also serve as schedules.
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Attributes
name type note
curveStyle CurveStyle The style or shape of the curve
xUnit UnitSymbol The X-axis units of measure
xMultiplier UnitMultiplier Multiplier for X-axis
y1Unit UnitSymbol The Y1-axis units of measure
y1Multiplier UnitMultiplier Multiplier for Y 1-axis
y2Unit UnitSymbol The Y2-axis units of measure
y2MultipHer Hrithutipher MutipherforY2-axis
mRID String inherited from: Identified/Qéject
name String inherited from: Identi '@Oajeﬁ\
localName String inherited from: Ide@fle
pathNarpe String inherited frorQ/IN db@e\\ \
aliasNae String mhented/f’ro\.\kden{\%()bk{:t
descripfion String inheritewn:\rd\\ch’iMecﬁ
Association e@l{? \
Mult [Mult] name (type N . note
AN
1 [0..*] CurveScheduleDatas (CurveData) Th int data values that define a cpirve
1..% [0..1] ModelingAuthoritySet (Modellngﬁ(uthoMet) \}nherited from: IdentifiedObject
6.3.13| CurveData Q

Data point values for ining.a cur

ule

Q ibutes
name /\& \/\}yp/e note

xvalue FM The data value of the X-axis variable,
depending on the X-axis units

ylvalue \ \lﬂgat The data value of the first Y-axis variable,

/\ \ depending on the Y-axis units

y2value \ \/ Float The data value of the second Y-axis variable (if

present), depending on the Y-axis units
Association ends

Mult [Mult] name (type) note

from

0..* [1] CurveSchedule (Curve) The Curve defined by this CurveData

6.3.14 CurveStyle enumeration

Style or shape of curve.
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name

note

constantYValue

straightLineYValues

rampYValue

formula

6.3.15 Equipment

The parts. of a power Q\J/anm that are phycir‘al devices electronic or mechanical
Attributes
AN

name type rﬁ\te
normalllylnService Boolean The equipme({ihmr\}\eﬂl}\in\sﬁ%vic%
mRID String inherite \lgenQ\ﬁ)
name String |nh%|1e:ﬁo\\l‘d%tl\f‘kiﬁ&ge}
localName String ﬂerlted N ntifiedObject
pathNarpe String = l@héityld fwm\{enMObject
aliasNafne String /\ A >nher'[{ed éro\yw' Id)tifiedObject
descripfion String nherl d from: Ident|f|edObJect

NN

Mult [Mult] aam note
from \ §\>

1 [0..7] Contlngency%wm\@w

The contingency
the equipment.

element associated|with

0..* [0..1] Memw WW§ The association is used in the naming
(EqumentConkj}v{ hierarchy.
1 [0..*] OperationalLimitSet (OperationalLimitSet) The equipment limit sets associated Wwith
the equipment.

0..* [0..%] C@el&e@x_%m}a@es\ﬁpompany) inherited from: PowerSystemResourde
1 [m\\tainﬁ\l\h‘as%me\( s (Measurement) inherited from: PowerSystemResourde
1 [()\*]\p\ré&nas\ﬁle\(ﬁ%eratmgShare inherited from: PowerSystemResourde
1 [0..1] O%{Schéﬂule (OutageSchedule) inherited from: PowerSystemResourde
0..* [0,:%] PsrListsMList) inherited from: PowerSystemResourde
0..* [0v.1] PSRType (PSRType) inherited from: PowerSystemResourde
0..* [0..*] ReportingGroup (ReportingGroup) inherited from: PowerSystemResource
1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject

6.3.16 EquipmentContainer

A modeling construct to provide a root class for all Equipment classes.
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Attributes
name type note
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
Association ends /\(\
Mult [Mult] name (type) note'
from \\
0..1 [0..*] Contains_Equipments (Equipment) The aﬁima b\\t&h?ammg
hley{
1 [0..*] ConnectivityNodes (ConnectivityNode) erite :
WWH
0.1 |[10..] TopologicalNode (TopologicalNode) ( heW
A g onnectiyityN ontainer
0..* [0..*] OperatedBy_Companies (Compeyy\ A x\/ |nf@r\ed‘fr>1. PowerSystemResourde
1 [0..*] Contains_Measurements (Measu me\nt\)\\ \ inherited from: PowerSystemResourde
1 [0..*] OperatingShare (OperatingShare) \ inMd from: PowerSystemResourde
1 [0..1] OutageSchedule (OutageSchedu(e) (N >nherited from: PowerSystemResourde
0..* [0..*] PsrLists (PsrList/\ /\\ \ \ \ inherited from: PowerSystemResourde
0..* [0..1] PSRType (P§\RT)}>¢Q 3\/ inherited from: PowerSystemResourde
0..* [0..7] ReportingGrqup\(R/eﬁ\\ngG u})\ ~— inherited from: PowerSystemResourde
1.+ 0.1 Modt—*{(\ﬁxytr@nySetQA\{mg}A{t\}et) inherited from: IdentifiedObject
6.3.17| Geographi \>
A geographical r system network model.
Attributes
AN
nam \ type note
mRID \ String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
Association ends
Mult [Mult] name (type) note
from
0..1 [0..*] Regions (SubGeographicalRegion) The association is used in the naming
hierarchy.
1..% [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject
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6.3.18 IdentifiedObject

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

Attributes
name type note

mRID String A Model Authority issues mRIDs. Given that
each Model Authority has a unique id and this id
is part of the mRID, then the mRID is globally
unique.

name String The name is a free text hu dable mame
of the object. It may be not
correlate to a naming

localName String The localName is

the object It |s onl

pathName String

he pWs a system unique name
pose M all IdentifiedObject.localNames

/5/5
Q
[
3
=
«Q
>
(0]
o
[
S
[¢]
0
<
©
Q
5
0
>
S
(e}
3
3
0
(0]
[e]
ks
(0]
O
8
[e]

aliasNae Stri Q e aliasName is free text human readable
me of the object alternative to

IdentifiedObject.name. It may be non uniqu

[\ (\ and may not correlate to a naming hierarchy.

1

descripfion tring \> The description is a free human readable tgxt
describing or naming the object. It may be pon

unique and may not correlate to a naming
A hierarchy.

\/Assomatlon ends

Mult \ uIt]\\g:{ e (type) note
from

1..% [O 1] ellngA hMSet (ModelingAuthoritySet) An IdentifiedObject belongs to a Modeling
Authority Set for purposes of defining a
group of data maintained by the sam
Modeling Authority.

w

6.3.19 IrregularintervalSchedule

The schedule has TimePoints where the time between them varies.
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Attributes

name type note
startTime AbsoluteDateTime inherited from: BasiclntervalSchedule
value1Unit UnitSymbol inherited from: BasiclntervalSchedule
value1Multiplier UnitMultiplier inherited from: BasiclntervalSchedule
value2Unit UnitSymbol inherited from: BasiclntervalSchedule
value2Multiplier UnitMultiplier inherited from: BasiclntervalSchedule
mRID String inherited from: IdentifiedObject
name String inherited from: Identifiedopje‘c‘(\
localName String inherited from: Identifie ject
pathNarpe String inherited from: IdeyﬁQ Objeé&
aliasNae String inherited from:){eNieéthe\ct
descripfion String inherited fron< IdMQONect >

N
Association ends

Mult [Mult] name (type) \>
A<;7 X
1 [1..*] TimePoints (IrregularT|meP0|nt/\ A Th p int d a values that define a clirve
1..% [0..1] ModelingAuthoritySet (ModellngMor\t)\Et{ herlte from: IdentifiedObject

6.3.20( IrregularTimePoint

TimePpints for a schedule ere time b en t Oints varies.

ibutes

AN > \p\/ ote

time S onw The time is relative the
A BasicTimeSchedule.startTime.

value1 FM The first value at the time. The meaning of fhe
value is defined by the class inhering the
IrregularintervalSchedule.

[]

value2 N\ loat The second value at the time. The meaning| of
the value is defined by the class inhering th
IrregularintervalSchedule.

Association ends

Mult [Mult] name (type) note

from

1..% [1] IntervalSchedule (IrregularintervalSchedule) An IrregularTimePoint belongs to an
IrregularintervalSchedule.

6.3.21 ModelingAuthority

A modeling authority is an entity responsible for supplying and maintaining the data defining a
specific set of objects in a network model.
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Attributes
name type note
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
Association ends /\(\
Mult [Mult] name (type) note'
from <\
1 [1..*] ModelingAuthoritySets (ModelingAuthoritySet) A mod€ling authoritiwsupglies and
majqtains the d fokthe objects in a
I%c%r@ ut\@r\ity Set)
1. {|10..1] ModelingAuthoritySet (ModelingAuthoritySet) WN:NWObject
6.3.22| ModelingAuthoritySet

tw rk@)del here the data is sypplied
and mpintained by the same modelingaaut

name /\ /\t%{e \ \ \ note

mRID N String Mifiherited from: IdentifiedObject

name I \Qring K ~—7 inherited from: IdentifiedObject

localNae /\ S }tri ) inherited from: IdentifiedObject

pathNarhe S\t{kng inherited from: IdentifiedObject

=N
aliasNae /\ \S{ring \ inherited from: IdentifiedObject
descripfion \ Str}rg_/ inherited from: IdentifiedObject
\ \> Association ends

Mult \ \[I\\ny}k] name (type) note

from

0..1 [1,%] Identifie(b{jects (IdentifiedObject) An IdentifiedObject belongs to a modeling
authority set for purposes of defining|a
aroup-of-data maintainad hy thg com
group-of-data-maintatred-by-the-sam
modeling authority.

1..* [1] ModelingAuthority (ModelingAuthority) A modeling authority supplies and
maintains the data for the objects in a
Modeling Authority Set.

1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject

6.3.23 OperatingParticipant

An operator of multiple PowerSystemResource objects. Note multiple OperatingParticipants
may operate the same PowerSystemResource object. This can be used for modeling jointly
owned units where each owner operates as a contractual share.
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Attributes
name type note
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
Association ends /\(\
Mult [Mult] name (type) note'
from <\
1 [0..*] OperatingShare (OperatingShare) The o eratm skares of an op atmg
par; Clp nt. An rating p |pant tan
e fow number of PSR's.
1. {|10..1] ModelingAuthoritySet (ModelingAuthoritySet) WW.NWObJect
6.3.24| OperatingShare
Specifles the contract relationship tweepn\a \Pow, rS@em source and a contract
participant.
ttribut
(@GN
name /\t%{e \ \ note
percentage MCent \'F(ercentage ownership for this device. The
percentage indicates the percentage ownerghip
of the PSROwner for the
PowerSystemResource. The total percentage
ownership for a PowerSystemResource shduld
add to 100 %.
\/
ssociation ends
Mult N W (type) note
from
0..* P WOperatmgPammpant) The linkage to an owner and its linkajge
attributes like percentage ownership| The
ownership percentage should add to
100 % for all owners of a
PowerSystemResource, but a PSROWwner
may own any percentage of any numper
of PowerSystemResource objects.
0..* [1] PowerSystemResource (PowerSystemResource) The PowerSystemResource to which the
attributes apply. The percentage
ownership of all owners of a
PowerSystemResource should add to
100 %.
6.3.25 PhaseCode enumeration

Enumeration of phase identifiers.
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name

note

ABCN

ABC

ABN

ACN

BCN

AB

AC

BC

AN

BN

CN

A

B

C

N

6.3.26

A poyer

system

PowerSystemResource

resource can be
EquipmentContainer containing many {ndi

an orgtlanizational entity such as Company

collec
Switch
of a Cpmpany.

such as a Switch,
items ofkequipment such as a Substatjon, or

werSystemResources. For exa
station could be a member of a

an

ting of
rsr}ple, a
dlivision

name /\\ note
mRID \ \ Sting_/ inherited from: IdentifiedObject
name < \ S@ng inherited from: IdentifiedObject
localNa ny\\ \\ \ \S/tring inherited from: IdentifiedObject
pathName \ \\) String inherited from: IdentifiedObject
aliasNae \ String inherited from: IdentifiedObject
descripfion String inherited from: IdentifiedObject
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Association ends

Mult [Mult] name (type) note

from

0..* [0..*] OperatedBy_Companies (Company) A power system resource may be part of
one or more companies.

1 [0..*] Contains_Measurements (Measurement) The Measurements that are included in
the naming hierarchy where the PSR is
the containing object.

1 [0..*] OperatingShare (OperatingShare) The linkage to any number of operating
share objects

1 [0..1] OutageSchedule (OutageSchedule) A power system respurce y have.gn
outage schedule

£\

0..* [0..*] PsrLists (PsrList) /\ \

0..* [0..1] PSRType (PSRType) PSRType (custom\clagsific ioWhis
Powerm solyce:

0..* [0..*] ReportingGroup (ReportingGroup) Eg&r\tﬁ&r up&to \bhi\chMPSR

ong= \ X2

1. |[10..1] ModelingAuthoritySet (ModelingAuthoritySet) Tinherited froln IentifiedObject

6.3.27| PsrList N

Arbitrgry list of PowerSystemResouyrc usgd various purposes, ingluding

groupihg for report generation.

name / /\ty\%e S note

typePSRList N Sh%g ~ )\fype of power system resources in this list

mRID [ \S(ing \ inherited from: IdentifiedObject

name < \> } étri}g\ inherited from: IdentifiedObject

localName /\ St IN > inherited from: IdentifiedObject

pathName /\ \St{ing > inherited from: IdentifiedObject

aliasNae \ tring inherited from: IdentifiedObject

descripfion \ \ \ S)Rng inherited from: IdentifiedObject

&\N Association ends

Mult \) [Mult] name (type) note

from

0..* fo—PewerSystemResourees{ReowerSystemResouree)

1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject

6.3.28 PSRType

Classifying instances of the same class, e.g. overhead and underground ACLineSegments.
This classification mechanism is intended to provide flexibility outside the scope of this
standard, i.e. provide customization that is non standard.
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Attributes
name type note
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
Association ends

Mult [Mult] name (type) note'
from
0..1 [0..*] PowerSystemResource (PowerSystemResource) Power{system resodvces\classified wjth

th}\S Type
1. ||10..1] ModelingAuthoritySet (ModelingAuthoritySet) ﬂh\rlt\\&Qm\.\I\‘de\tlfle Object

N

6.3.29| RegularintervalSchedule

The sghedule has TimePoints where the time be

value1Multiplier

Atribute
name note
timeStep Seconds \ Q Me between each pair of subsequent
(\ gularTimePoints

endTimg N A\éolu}@ate i The time for the last time point

startTine L Xb\solu D T|r}e\ inherited from: BasiclntervalSchedule
value1Unit < > z @niMmbB\\/ inherited from: BasicIntervalSchedule

AN

A

inherited from:

BasicIntervalSchedule

value2Unit

N\

inherited from:

BasiclntervalSchedule

value2Multiplier \ \Qitmmﬁplier inherited from: BasiclntervalSchedule

mRID \ \ \ \S)Rng inherited from: IdentifiedObject

name < \ \ \ String inherited from: IdentifiedObject

localNae \ String inherited from: IdentifiedObject

pathName ) String inherited from: IdentifiedObject

aliasNae String inherited from: IdentifiedObject

description String Inherited from: Identiiiedob)ect
Association ends

Mult [Mult] name (type) note

from

1 [1..*] TimePoints (RegularTimePoint) The point data values that define a curve

1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject

6.3.30 RegularTimePoint

TimePoints for a schedule where the time between the points is constant.
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Attributes
name type note
sequenceNumber Integer The position of the RegularTimePoint in the
sequence. Note that time points don't have to
be sequential, i.e. time points may be omitted.
The actual time for a RegularTimePoint is
computed by multiplying the
RegularintervalSchedule.timeStep with the
RegularTimePoint.sequenceNumber and add
the BasiclntervalSchedule.startTime.
value1 Float The first value at the time. The meaning of the
value is defined by the class inhering the
RegularintervalSchedule. N
value2 Float The second value at th e. The aning| of
the value is defined bythe clgss\nhering the
RegularlntervaIScryeﬁ\\l
Association ends <\\\ \
N
Mult [Mult] name (type) not
from
1..% [1] IntervalSchedule (RegularintervalSchedule) Re Ia\rﬁcgzgﬁt belongs to a
g egulariqterv edule.
. N
6.3.31| ReportingGroup
A repdrting group is used for various ad used_ forfreporting.
name \ \( note
mRID [ \§tring (\ inherited from: IdentifiedObject
name \ m\\g inherited from: IdentifiedObject
localNae \/ \ \§{Qng \ inherited from: IdentifiedObject
pathNarhe /\\ \§trin inherited from: IdentifiedObject
aliasNae \ \ Str] inherited from: IdentifiedObject

descripfion ( \

inherited from:

IdentifiedObject

Association ends

Mult

from

\> [Mult] name (type)

note

0..1 [0.2¥] BusNameMar

ker (BusNameMarker)

The BusNameMarkers that belong to

this

reporting group

0..* [0..*] PowerSystemResource (PowerSystemResource)

group

PSR's which belong to this reporting

0..* [0..1] ReportingSuperGroup (ReportingSuperGroup)

reporting group belongs

Reporting super group to which this

0..1 [0..*] TopologicalNode (TopologicalNode)

reporting group

The topological nodes that belong to the

1..% [0..1] ModelingAuthoritySet (ModelingAuthoritySet)

inherited from: IdentifiedObject

6.3.32 ReportingSuperGroup

A reporting super group groups reporting groups for a higher level report.
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Attributes
name type note

mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject

Association ends (\
Mult [Mult] name (type) n\})t
from
0..1 [0..*] ReportingGroup (ReportingGroup) Reportj e gr Yu hder

this gr gro

1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) iﬁe\[‘s{\fx Wntlfle Object
6.3.33| SubGeographicalRegion SO\ N

A subget of a geographical region of a power sys

name type note

mRID String \ O\ %\eri d from: IdentifiedObject

name < Qtri((g_\\ \) i&\erited from: ldentifiedObject

localNae ,\ St\ﬁ\ng aN ) inherited from: IdentifiedObject

pathName L ét\ing \ inherited from: IdentifiedObject

aliasNae < > 2 étrirﬁ\ inherited from: IdentifiedObject

descripfion A( inherited from: IdentifiedObject

<\ \)ASSOCIatIOI'I ends

Mult \ uIMa/w?e (type) note

from \ ‘\

0..* [0..1] g\(G \apécalReglon) The association is used in the naming
hierarchy.

0..1 [0..*] Lines (LV A Line can be contained by a
SubGeographical Region.

0..1 [0..*] Substations (Substation) The association is used in the naming
hierarchy.

1..% [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject

6.3.34 Substation

A collection of equipment for purposes other than generation or utilization, through which
electric energy in bulk is passed for the purposes of switching or modifying its characteristics.
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Attributes
name type note
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
Association ends
Mult [Mult] name (type) note'
from
0..1 [0..*] Contains_Bays (Bay) The aﬁima b\Wammg
hley{
0..* [0..1] Region (SubGeographicalRegion) %Wn the naming
1 [0..*] Contains_VoltageLevels (VoltageLevel) ( ﬁWsed in the naming
A gr;iersrc .
0..1 [0..*] Contains_Equipments (Equipmey/)\ A X\/ inf@r\med‘fro : EquipmentContainer
1 [0..*] ConnectivityNodes (ConnectivityNode) inherited from:
\ \ \ neefivityNodeContainer
0..1 [0..*] TopologicalNode (TopologicalNode) inherited from:
(\ onnectivityNodeContainer
0..* [0..%] OperatedBy_Cor({aﬁe\s (;Zﬁﬁps;q}\)\ \) N > inherited from: PowerSystemResourde
1 [0..7] Contains_MeRure}l\Qnts\éMengre}\{M\ ) inherited from: PowerSystemResourde
1 [0..*] OperatingShare ati gSP}s\re inherited from: PowerSystemResourde
1 [0..1] OutaéSéDedQe (Out(}e%equz\/ inherited from: PowerSystemResourde
0..* [0..*] PsrLists (PsrList) N > inherited from: PowerSystemResourde
0..* [0..1] PSRT({\(PSBT\DQ) > inherited from: PowerSystemResourde
0..* [0..7] R}po\tl\gLG }&Jp epo ingMp) inherited from: PowerSystemResourde
1.+ 0.1 Mgdmimh&x(tys}\(y&ielingAuthoritySet) inherited from: IdentifiedObject
6.3.35
An elegtrical € n point to a piece of conducting equipment. Terminals are connected at
physical connectiompoints called "connectivity nodes".
Attributes
name type note
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
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Association ends

Mult [Mult] name (type) note

from

1 [0..*] BranchGroupTerminal (BranchGroupTerminal) The directed branch group terminals for
which the terminal is monitored.

0..* [1] ConductingEquipment (ConductingEquipment) ConductingEquipment has 1 or 2
terminals that may be connected to other
ConductingEquipment terminals via
ConnectivityNodes.

0..* [0..1] ConnectivityNode (ConnectivityNode) Terminals interconnect with zero
impedance at a node surementg on
a node apply to all af its termjnals.

N

0..1 [0..*] Measurements (Measurement) /\< (\

1 [0..*] HasFirst_MutualCoupling (MutualCoupling) Mutual couplings\associated with th
branch;vst\he irst\orangh-

1 [0..*] HasSecond_MutualCoupling (MutualCoupling) Mutual oupmit the\s&e?zh
a};{bsjgt d asthe first\pranch.

0..1 [0..*] OperationalLimitSet (OperationalLimitSet) & WS that apply

is terminal. Other
i ts may apply to this
(\ e association to
N ) - N i i

0..1 [0..*] RegulatingControl (RegulatingC4ntro Th r | is regulated by a contro].

1 [0..2] TieFlow (TieFlow) The cofrol area tie flows to which thfis
terminal associates.

0..* [0..1] TopologicalNode (TopologicalNoge) he topological node associated witH the
terminal. This can be used as an
alternative to the connectivity node plath
to topological node, thus making it
unnecessary to model connectivity npdes
in some cases. Note that the if
connectivity nodes are in the model, this
association would probably not be uged.

1.+ 0.1 ModelingA@huert\(MW@ritySet) inherited from: IdentifiedObject

6.3.36 Unit \)

Quantity bei nit.name shall be unique among all specified quantiti¢s and

describe The Uni‘aliasName is meant to be used for localization.

Attributes
name type note

mRID String inherited from: IdentifiedObject

name String inherited from: IdentifiedObject

localName String inherited from: IdentifiedObject

pathName String inherited from: IdentifiedObject

aliasName String inherited from: IdentifiedObject

description String inherited from: IdentifiedObject
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Association ends

Mult [Mult] name (type) note

from

1 [0..*] Controls (Control) The Controls having the Unit.

1 [0..*] Measurements (Measurement) The Measurements having the Unit
1 [0..*] ProtectionEquipments (ProtectionEquipment)

1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject

6.3.37__Voltagelevel

A colllection of equipment at one common system voltage forming

Th
equipment typically consist of breakers, busbars, instrumentation, n ang
protecfion devices as well as assemblies of all these.

Attributes
name type & \ M& \

highVol{ageLimit Voltage WM\olt&qut

lowVoltageLimit Voltage (Fhe @ bar\Qw \% limit

mRID String ( }mh/y{ed /l%\n tifiedObject

name String & Q A ther}@d }ro‘{n:ﬁhéntifiedObject

localName String > mtkeriteWIdentifiedObject

pathNarpe String ( \iQher d from: IdentifiedObject

aliasNae Strln/g\ \ \ \\ \Ved from: ldentifiedObject

descripfion \M41er|ted from: IdentifiedObject

M %ﬁ)\crﬁtlon ends

Mult ult] n note

from

0..* [1] BaseVoI&g\e\\i}e\\/J\e{\/ The base voltage used for all equipment
within the VoltageLevel.

0..1 [0..7] Cx\tams\_é@/s\ﬁaw The association is used in the naming
hierarchy.

0..* wa (Substation) The association is used in the naming
hierarchy.

0..1 [0..7} Contawlpments (Equipment) inherited from: EquipmentContainer

1 [0} ConnectivityNodes (ConnectivityNode) inherited from:
GonnestivityNodeGCentairer

0..1 [0..*] TopologicalNode (TopologicalNode) inherited from:
ConnectivityNodeContainer

0..* [0..*] OperatedBy_Companies (Company) inherited from: PowerSystemResource

1 [0..*] Contains_Measurements (Measurement) inherited from: PowerSystemResource

1 [0..*] OperatingShare (OperatingShare) inherited from: PowerSystemResource

1 [0..1] OutageSchedule (OutageSchedule) inherited from: PowerSystemResource

0..* [0..*] PsrLists (PsrList) inherited from: PowerSystemResource

0..* [0..1] PSRType (PSRType) inherited from: PowerSystemResource

0..* [0..*] ReportingGroup (ReportingGroup) inherited from: PowerSystemResource

1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject
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6.4 OperationalLimits
6.4.1 OperationalLimits package summary

The OperationalLimits package models a specification of limits associated with equipment and
other operational entities.

PowerSy stemResource

Core:: Equipment

Core::ldentif iedObject

A R

+ Equipment \|

+Operationam{ 0..*
OperationalLimitSet \«e | V.
f . rat| nalLimjt Directig nKind
+OperationalLimitSet{) 1 +OpegdtionalLimitSet {root}
+ OperationalLimitValue [0..*
OperationalLimit
+ type: String +OperationalLimit
OperationalLimitType
> acceptableDuration: Seconds
+ direction: OperationalLimitDirectionKind
VoItagéLimit (\Apperlmlt)
+ valje: Voltagd \%\ﬁr&wer
Acti Power imit
lue \Attive \\/
CurrentLiyﬁ\\
+ value: Csintw
\ IEG 2018/11
Figure 30 — OperationalLimits
Figure|[ 30 is docu ed as follows. Operational limits as they tie back into the core mofiel.
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Core::
dentif iedObject

BranchGroup

+ BranchGroupQ 1

o

+BranchGroupTerminal

BranchGroupT erminal

Bra

chGroup

Core:: Terminal

Figure
6.4.2
Limit g
Attributes
Y

name \ type note
value \/ ActivePower Value of active power limit
type String inherited from: OperationalLimit
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject

Association ends

Mult [Mult] name (type) note
from
0..* [1] OperationalLimitSet (OperationalLimitSet) inherited from: OperationalLimit

IEC 2019/11
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Mult [Mult] name (type) note
from
0..* [0..1] OperationalLimitType (OperationalLimitType) inherited from: OperationalLimit
1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject
6.4.3 ApparentPowerLimit

Apparent power limit.

Attributes
name type note/\
value ApparentPower The apparent power |Iw .
type String inherited from: OpWILiN
mRID String inherited from:)d\erh'\fieéQ%t \/
name String inherited frorK'\Ide}r'rﬁ\ QObject >
localNae String inheriteé/f%'n:\\d\enw{d%bje\s{
pathName String inperi‘ted\f\rxkld%atifﬁgw
aliasNae String ﬁhepifte)d fr\ Wiedbbject
descripfion String |t d y‘o\m ntifiedObject
Gt 0 )
Mult [Mult] name (type note
from (\
0..* [1] OperationalLimitS (O}e{atMi\fS\et)\) N > inherited from: OperationalLimit
0..* [0..1] OperationalLNT%e\(O\pxeraﬁo\nalbWe) ) inherited from: OperationalLimit
1.+ 0.1 ModeliggAutl@riM@them\q&\hor}ert) inherited from: IdentifiedObject
6.4.4 BranchGr
A group of branc Ishwhose™difected flow summation is to be monitored. A branch
group heed not form e network.
Attributes
N2
\@& \\) type note
maximumActive Rower \ ActivePower The maximum active power flow
maximumReactivePower ReactivePower The maximum reactive power flow
minimumAectivePower ActivePower The minimum active power flow

minimumReactivePower

ReactivePower

The minimum reactive power flow

monitorActivePower Boolean Monitor the active power flow.

monitorReactivePower Boolean Monitor the reactive power flow
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
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Association ends

Mult [Mult] name (type) note

from

1 [0..*] BranchGroupTerminal (BranchGroupTerminal) The directed branch group terminals to be
summed

1..% [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject

6.4.5 BranchGroupTerminal

A specific directed terminal flow for a branch group.

Attributes (\
name type SQte
positivefFlowln Boolean The flow into the texmingl ts_sum e}\{f? rue.
The flow out of'the texmi summed t
false.

Association ends &\>
Mult [Mult] name (type) (
NG
0..* [1] BranchGroup (BranchGroup) ThéI bzanch roup to which the directpd

bra dgroup terminals belong
0..* [1] Terminal (Terminal) Minal to be summed
6.4.6 | CurrentLimit \>
Operational limit on curr %
es
name\) & note
value /\< Limit on current flow
type < \ SW inherited from: OperationalLimit
mRID N \ Esqng inherited from: IdentifiedObject
name \ \\\ \ \S’éing inherited from: IdentifiedObject
localNae String inherited from: IdentifiedObject
S NN )

pathName \ String inherited from: IdentifiedObject
aliasNae String inherited from: IdentifiedObject
descripfion String inherited from: IdentifiedObject

Association ends
Mult [Mult] name (type) note
from
0..* [1] OperationalLimitSet (OperationalLimitSet) inherited from: OperationalLimit
0..* [0..1] OperationalLimitType (OperationalLimitType) inherited from: OperationalLimit
1..% [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject
6.4.7 OperationalLimit

A value associated with a specific kind of limit.
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Attributes

name type note
type String Used to specify high/low and limit levels
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
aliasName String inherited from: IdentifiedObject
descripfjer Strrg irherited-from—tdentifi d"bj/,t\

Association ends <\(
A\ (\

Mult [Mult] name (type) te \>
from /\

0..* [1] OperationalLimitSet (OperationalLimitSet)

Thedimi set to ich heWal eg
T

0..* [0..1] OperationalLimitType (OperationalLimitType)

Wm aéim with this lini

=

1..% [0..1] ModelingAuthoritySet (ModelingAuthoritySet)

""n?heri d fr

: IdeptifiedObject

6.4.8 OperationalLimitDirectionKi

The difection of an operational limit.

d enu

name

\) N

2

note

high N

high limit. If applied to a terminal flow, the

hedimit is
pOsjtive-direction is into the terminal.

~ ] OR R

e limit is a low limit. If applied to a terminal flow, the

positive direction is into the terminal.

absolut¢Value

/(f the absolute value of the monitored value is above the
value, the limit is violated. In effect, the limit is both a hig

limit and its negative a low limit.

imit

6.4.9

A set

or sea
would
appare
togethprdas-a set.

ith equipment. Sets of limits might apply to a specific tempe
et of limits may contain may different severiteis of limit leve

rature,
Is that

pplied

Attributes
name type note
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
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Association ends

Mult [Mult] name (type) note

from

0..* [1] Equipment (Equipment) The equipment to which the limit set
applies.

1 [0..*] OperationalLimitValue (OperationalLimit) Values of equipment limits.

0..* [0..1] Terminal (Terminal) The terminal specifically associated to
this operational limit set. If no terminal is
associated, all terminals of the equipment
are implied.

1 .* [C..‘I] I‘V‘IUdU:;IIgAUt:—IUI;tySUt (rv1udc:;|lgAuthul;tySct) ;Ilhcl;tcd fIUIII. :dclltﬁ;{j&bqut

6.4.10| OperationalLimitType

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

Attributes
AN
name type \ \}ng >
N

acceptapleDuration

Seconds

N

<

the

exppessed in terms of
limit is normally

tual acceptable duration|of a

may epend on other local facfors

directio OperationalLinitDir chb\ dire of the limit.
nKind
Mult ( note
from
0..1 [0..7] Oper@ t (OpefationalLim The operational limits associated with this
type of limit
6.4.11
Operati
Attributes
n}nK \ type note

value Voltage Limit on voltage. High or low limit depends pn

the OperatoinalLimit.limitKind
type String inherited from: OperationalLimit
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
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Mult [Mult] name (type) note
from
0..* [1] OperationalLimitSet (OperationalLimitSet) inherited from: OperationalLimit
0..* [0..1] OperationalLimitType (OperationalLimitType) inherited from: OperationalLimit
1..% [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject
6.5 Topology
6.5.1 —TFopotogy package-stmmary
An extension to the Core package that in association with the hodels
Conngectivity, that is the physical definition of how equipment i er. In
additign it models Topology, that is the logical definition of how efui ed via
closed switches. The Topology definition is independent of the g istics
IdentifiedObject| itvNod \ | "
ConnectivityNode +ConnectivityNode nals |/ dent ifiedQbject|
0..1 \> 0..* [Core:: Terfinal
T +Termina 0.
+ ConnectivityNodes 0..*
: + TopologicalNody .
+ TopologicalNode
Ident ifiedObject
+TopologicalNode | TopologicalNode
0.
+Menber@tEqui ent@tai v \ 0..

N \/\Zf

WremResource + ConnectivityNodeContainer
Core: X onnactivityNodeContainer

Figure

Core::
E quipment Container

Core::VoltagelLevel

+Voltagelevel

+BaseVoltage Ident ifiedObject|

0..%

Figure 32 — TopologicalNodeTerminal

32 is not documented.

1 Core::BaseVoltage

IEC 2020/11
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Core::
Identif iedObject

Core::
ConductingE quipment

ingEquipment

Core::
Pow erSystemResource

A

1 +MemberOf_PSR

0..*

+Contains_Measurements M eas:: +Measurements

D-“+ Terminals

Measurement

0..*

+Terminal

0/*
+Termigal

Core::

MemberOf_Equi tContai
ConnectivityNodeContainer +MemberOltquipmenttontainer

1 + ConnectivityNode

ityNodeContai
yNodet-ontainer ConnectivityNode

+ ConnectivityNodes 0..*

+ ConnectivityNodes

Core::
EquipmentContainer

0..

1
e

0..1NopologicalNode

Topo\\gicalNo
2N

o\..‘\>

+AngleRef_Topologicallsland

+AngleRef_{fopologicalNode »* +TopologicalNodes

+Topologicallsla

0..1

¥ — TopologyMeasRelations

Figure

opologicallsland

IEC 2031/11
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Ident ifiedObject

Core::
ReportingGroup

+ ReportingGroup 0..1 0..1
+ ReportingGroup

+BusNameMarker Q/* <\
+TopologicalNod o
IdentifiedObject poleg

ifNedObject,
opologic de

=0

I 2022/11

BusNameM arker

Figure 34 — Topo R

Figure[ 34 is not documented.

e
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Core::
Identif iedObject <
Core:: Meas::
Pow erSystemResource M easurement
0..*
Core::
Equipment Gore::
A +Terminals | Terminal Bus/Branch bus
+Terminal naming specificaiton|
i o static model.
+Terminals | 0..*
+ ConductingEquipment 1 " <
VaN
N +BysNahgMarker
Core:: (sName arker (|-
ConductingE quipment +BusNameMarkepy I\(\k\ %
+ ConnectivityNode | 0..1 =
+Col
ConnectivityNode ) N
+ ConnectivityNodes 0..* 0..*
+MemberOf_Equipme ner [~
Gore:: 1 + ConnectivityNodes | 0..
ConngctivityNodeContainer i
+ TopologicalNode | 0..1
HConn ctivityNAeContainer 0.. i &
+ icalNode +Topologi
0.7
TMgicalNo}e\
opologicalNode 0-.* [T < o
Core:: + Topological es - Buls/Blra:nghM el
EquipmentContainer Ca SR ate OCS
+Topologicallsland
w\h\gicaw
1
\{oM::ControlArea
(\ netterchange: ActivePower +ControlArea
\ +\ p¥olerance: ActivePower <>
+ type: ControlAreaTypeKind 0.1
IEC | 2023/11
Figure 35 — Main

Figure 35 is documented as follows. This diagram shows all classes included in the Topology
package as well as the key external classes that have associations with Topology classes.

6.5.2 BusNameMarker

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

mRID String inherited from: IdentifiedObject

name String inherited from: IdentifiedObject

localName String inherited from: IdentifiedObject

pathName String inherited from: IdentifiedObject

aliasName String inherited from: IdentifiedObject

description String inherited from: IdentifiedObject

Association ends (\

Mult [Mult] name (type) n\})t

from (\

0..1 [0..*] ConnectivityNode (ConnectivityNode) wRkichMave e\én’e

ology. Note
ivityNddes shpuld
objects derived fron
4@ closed
0..* [0..1] ControlArea (ControlArea) The eQnirokarea info which the
r?usNa €Marker i$§ included.

0..* [0..1] ReportingGroup (ReportingGroup N Thereporting group to which this
Bu m rker belongs.

1. |[10..1] ModelingAuthoritySet (ModelingA}sQoriﬁs\e\t\ \ “nherited from: IdentifiedObject

6.5.3 ConnectivityNode

Connectivity nodes are e te%ls of\ conducting equipment are conhected

together with zero impedance.

/\ ibutes
name typ\9 note

mRID N\ NSgring” inherited from: IdentifiedObject

name \ Qtrl\ng/ inherited from: IdentifiedObject

localName < \ \ Sﬁing inherited from: IdentifiedObject

pathNam{\\ \\ \ String inherited from: IdentifiedObject

aliasName \ \\/ String inherited from: IdentifiedObject

descripfion > String inherited from: IdentifiedObject

Association ends

Mult [Mult] name (type) note

from

0..* [0..1] BusNameMarker (BusNameMarker) The associated name of the bus
(TopologicalNode) containing the
ConnectivityNode is derived by an
algorithm that uses the bus name marker.

0..* [1] MemberOf_EquipmentContainer Container of this connectivity node.

(ConnectivityNodeContainer)

0..1 [0..*] Terminals (Terminal) Terminals interconnect with zero
impedance at a node. Measurements on
a node apply to all of its terminals.

0..* [0..1] TopologicalNode (TopologicalNode) Several ConnectivityNode(s) may
combine together to form a single
TopologicalNode, depending on the
current state of the network.
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Mult [Mult] name (type) note

from

1..% [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject
6.5.4 Topologicallsland

An electrically connected subset of the network. Topological islands can change as the
current network state changes (i.e., disconnect switches, breakers, etc. change state).

Attributes
TTamnTe ype IIUI.E/-\
mRID String inherited from: Identifieﬂ(;ject
name String inherited from: Idenpf"\&{ot‘)jeg\
localNae String inherited from: Ideﬁ\ifie}{&jgct
pathName String inherited fror(lc%n'ﬁm\dét{jeét\ \
aliasNae String inheriteg/ﬁsq:\i{ien@%bjé@
descripfion String inhﬁdle{\ﬁ({n:\lﬁ%ti}rg\d@%egb
Association nd{?
A

Mult [Mult] name (type note
from
0..1 [0..1] AngleRef_TopologicalNode (Top aIN e) The angle reference for the island.

Normally there is one TopologicalNogle

at is selected as the angle referende for

each island. Other reference schemes

exist, so the association is optional.
1 [1..*] TopologicalNodes ( polog|c A topological node belongs to a

topological island
1. |[10..1] Modesing utr};ltySet@A\Qm\t\t}et) inherited from: IdentifiedObject
6.5.5 VA \>
A set current network state, are connected together through
any ty Iud|ng jumpers. Topological nodes can change as the ¢urrent
netwo hes, breakers, etc. change state).

Attributes
name ) type note

energiz¢d Boolean True if node energized
loadCarrying Boolean True 1t node Is load carrying

netinjectionP

ActivePower

Net injection active power

netinjectionQ

ReactivePower

Net injection reactive power

observabilityFlag

Boolean

The observability status of the node

phaseAngle AngleRadians Phase angle of node

voltage Voltage Voltage of node

mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
aliasName String inherited from: IdentifiedObject
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name type note
description String inherited from: IdentifiedObject
Association ends
Mult [Mult] name (type) note
from
0..1 [0..*] ConnectivityNodes (ConnectivityNode) Several ConnectivityNode(s) may
combine together to form a single
TopologicalNode, depending on the
current state of the network.
0..* [0..1] ConnectivityNodeContainer The connectivity nod tainer to which
(ConnectivityNodeContainer) the topological nodm
0..* [0..1] ControlArea (ControlArea) The control are mt‘o whi the odelis
included.
0..* [0..1] ReportingGroup (ReportingGroup) The rep t|n V
topolo cal eong
0..1 [0..*] Terminal (Terminal)
an
th
akig it unnecessary to
tivityynodes in some cases
i e in
0..1 [0..1] AngleRef_Topologicallsland (Top ogicalls nd) he isla d for which the node is an angle
re ce. Normally there is one angle
reference node for each island.
1..* [1] Topologicallsland (To ologlcallslan } topological node belongs to a
topological island.
1.+ 0.1 ModenngAutr}gnt\s\t (MdelmgAWySet) \\/ inherited from: IdentifiedObject
6.6 |Wires
6.6.1 Wires
An extension to ctrical
charaqteristics o etwork
applications
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IdentifiedObject

Core::
Pow erSystemResource

1

Core::
Equipment

1

Core::
IConductingE quipment

7

Switch

1

ProtectedSwitch

i

Breaker

Pow erTransf ormer

Figurel 36 is documented as follows.\Thi S . This
diagram is only to suppor res i
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+First_Terminal +Second_Terminal
ore::Terminal
1 1

+Terminals | 0..*

+ ConductingEquipment | 1

Equipment

Core::
IConductingE quipment

Conductor

Core::
Identif iedObject | —\

ACLineS egment

M utualCoupling

bOch: Susceptance

distancel1: Lon t

i : h

" + Ha'sSe d_MutydlCoupling

o/

+ HasFirst_MutualCoupling

0..*

EE

IEC 2025/11

Figure| 37 is not do
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Figure
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«enumeration»
TapChangerKind

{root}

«enumeration»
Transf ormerControlM ode

{root}

«enumeration»
WindingType
{root}

«enumeration»
WindingConnection
{root}

«enumeration»
CoolantType
{root}

«enumeration»
SVCControlM ode
{root}

SynchronousM achine!

«enumeration»

OperatingM ode
{root}

«Datatype»

CompositeSwitchType ,:Qperatl M
{root}/ ro

\] &N

Won»
nsf ormerCoolingType

{root}

NN
\r\r.(_umeratiom,
.é«@ting onNd odeKin

IEC 2026/11

Figure 38 — Datatypes

as follows. This diagram shows the data types specific to the

Wires
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Core::
Identif iedObject

Core:: <}
Pow erSystemResource <}
TapChanger
s & VoltageControlZone
Core::
ConnectivityNodeContainer
Core::
c =1 EquipmentContainer. &
kbl Tompositeswitch Sk
Equipment Substation

Co re':(\\
Voltagelevel
Co re&%ay

N\

Pow erTransf ormer Plant
ine
Core:: Conducto \ \ Went
ConductingE quipment < //M <
A;ﬁ"&oéﬂy{i"d}{g MeSegment
Eg{gySon&e | Q

HeatExchanger

SeriesCompensator

Rectif ierlnverter

NG

‘B)ust ion
/

/ﬁ%ﬂ\tor Junction
< < ShuntCompensator
an
o7 FrequencyConverter
SNCh SynchronousM achine StaticVarCompensator

LoadBreakSwitch

ProtectedSwitch

Breaker

\I{'nper Fuse Disconnector GroundDisconnector

IEC 2027/11

Figure 39 — InheritanceHierarchy

Figure 39 is documented as follows. This diagram describes inheritance between classes in
and related to the Wires package.
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Core::
Core:: f :
Core:: < 3 < ConductingE quipment
Pow erSystemResource uipment q\
SeriesCompensator
%+ Contains_Equipments Zﬁ
0, Conductor
+MemberOf_EquipmentContainer
Core::
EquipmentContainer
N——] ACLineSegment
Core::
S i n v
O",] +Conductors | 0..*
+Region A

4

Line

Figure
transmi

+Lines

=<

+ ConductorType | 0..1

ConductorType

(N
\ DC\LNeSe\mnt

QR

+ ConductorType 0

+WireArrangements | 0..*

O\

0N

AN
.1
WireArrangel‘ nt (\

N/

9

+WireAr|

(\ WireRype

>

ure 40 — LineModel

IEC

follows. This diagram shows all classes related

028/11

o the
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Core::ldentif iedObject

aliasName: String [0..1]
description: String [0..1]]
localName: String [0..1]
mRID: String [0..1] <}
name: String [0..1]
pathName: String [0..1]

i

B Core:: — Core::
Core:: fonnectivityNodeContainer|

i i P rSystemR
GeographicalRegion ow erSyst (im esource

+ 4+ ++

+Region \/0..1

+Regions | 0..* Q

Corg:: . Core::
SubGeographicalRegion EquipmentContainer

JAYAYA
0

+MemberOf. ipmaptCoRgaini
0..1

+Region

i +EontainsNEqui n
+Region |0..1 2 o ore::
uipment
0..*

- ant

Ling >

2\ o\ )

+Substations | 0..*

emberOf_Substation Core::

Substation
0.1 Q

+MemberOf_Substation

+Contains_i’>ltageL vels
Core::
/\)N%gykevel I \/
1

MemberOf_VoltdgeLevel

ntains_Bays

IEC 2029/11

Figure 41 — NamingHierarchyPart1

Figure 41 is documented as follows. The diagram shows the upper part of the naming
hierarchy. The hierarchy is a way to organize and name equipment. Hence it is tightly related
to the IdentifiedObject and it's attributes. The Equipment class is further specialized into many
subtypes that are all contained by subclasses of the EquipmentContainer.
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Core::ldentif iedObject

aliasName: String [0..1]
description: String [0..1]
localName: String [0..1]
mRID: String [0..1]
name: String [0..1]
pathName: String [0..1]

+ o+ + o+

Meas:: +Contains_MeasMemdrerOf_PSR
M easurement

0..* 1

Core::
Pow erSystemResource

TapChanger

TapChangers | 0..*

HeatExchanger

€atExchanger/ 0..1

Production:: GeneratingUnit

CompositeSwitch
+MemberOf_PowerTransfe

+ Contains_SynchronousMachine ||n~r€/' o1

+ComposifeSwitch | 0..1 +MemherQf Cenerating
+Quitches | 0. SynchronousM achine A a QrWi
Switch re:: Transf ormerWinding
ConductifigE quipment \> |—:|
Fuse
RegulatingCondEq hductor
Jumper
Discopnector DCLineSegment
GroundDisconnector tahicVarCémpeasata/r ACLineS egment
. nnector
[PmtectedSW|tch FreddendvConve

LoadBreakSwitch S huneCo mpensgtor BusbarSection

Breaker Junction

EnergyConsumer

SerigsCompensatgr

Rectif ierinyefter

Ground

EnergySource

1€ 2030/11

Figure 42 — NamingHierarchyPart2

Figure 42 is documented as follows. The diagram shows the lower part of the naming
hierarchy. It shows how the Equipment class is further specialized into many subtypes that
are all contained by subclasses of the EquipmentContainer. For the subclasses of equipment
container refer to part 1 of the diagram.
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+Controls

+ ControlledBy_RegulatingCon
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Core::
Pow erSystemResource

TapChanger

7

SynchronousM achine

1.%
+InitiallyysedBySynchrojousMachine
+Synchrond
Core::Qurve
+ReactiveC
+InitialReactiveGapapilityCurve
.1

1.5

usMachines

apabilityCurves

StaticVarCompensator

+R

ShuntCompensator

{ +Re'

%
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\.+

fatingC

<

Figure
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JCor 55
Termjnal

«en eration\\
egulatingContyoIM odeKind

voIt;bK)

ivePower

ivePower
z&ur tFlow
A\ ed

mpensation.

.1
\g\%\egulaMt rol

=
+/ discret® Boolean

0..*
+RegulatingContro

Core:
Regularinterval

S chedule

+RegulationSchedule [0..1

RegulationS ched
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. The diagram shows all classes related to equ

IHC 2031/11

pment
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Core:
Pow erSystemResource

Core::
Equipment

:] Pow erTransf ormer

A

+PowerTransforme,

1

<>+ MemberOf_PowerTransformer

1

+HeatExchdnger

Al

HeatExchanger

+

1.

Fontains_TransformerWindings

*

Conduyl

Core::

CtingE quipment

<I Transf ormerWinding

Figure
model

+To_TransformerWindipg

+T0_WinW

0..1

FromM\WindikgTest

Wil
N

|

igure 44 — TransformerModel

RegulatingControl

+RegulatingControl | 0..*

+RegulationSchedule [0..1

RegulationS chedule

IEC 20

follows. This diagram shows all classes related to the trans
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RegulationS chedule

0.*

+VoltageControlZone 0..1

0..1

+BusbarSection|1

BusbarSection

Figure 45 — VoltageContre

Figure| 45 is documented as follows. This diagram § etated to area Joltage
contro|.
6.6.2 ACLineSegment
A wirg or combination of wires, with €onsisten single
electrical system, used to carry alternating
ttri
N aN

name L \t e note
bOch < > z éusc tar%e\ inherited from: Conductor
bch A( SW}‘Q&) inherited from: Conductor
gOch (\ E\)Qductz%ce inherited from: Conductor
gch \ onductance inherited from: Conductor
length \ \ \ \L/f/ngLength inherited from: Conductor
r Q \ \ \ Resistance inherited from: Conductor
r0 \ \ Resistance inherited from: Conductor
X \/ Reactance inherited from: Conductor
x0 Reactance inherited from: Conductor
phases PhaseCode inherited from: ConductingEquipment
normalllylnService Boolean inherited from: Equipment
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
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Association ends

Mult [Mult] name (type) note
from
0..* [0..1] ConductorType (ConductorType) inherited from: Conductor
0..* [0..1] BaseVoltage (BaseVoltage) inherited from: ConductingEquipment
1 [0..*] ClearanceTags (ClearanceTag) inherited from: ConductingEquipment
0..* [0..*] ProtectionEquipments (ProtectionEquipment) inherited from: ConductingEquipment
1 [0..*] Terminals (Terminal) inherited from: ConductingEquipment
1 [0..*] ContingencyEquipment (ContingencyEquipment) inherited from: Equipﬁﬁt\
0..* [0..1] MemberOf_EquipmentContainer inherited from: Equiyment

(EquipmentContainer)
1 [0..*] OperationalLimitSet (OperationalLimitSet) inherited frofn\: E\a\u\lbwer%\
0..* [0..*] OperatedBy_Companies (Company) inherit@%m'\\liow rS emﬁgsource
1 [0..*] Contains_Measurements (Measurement) te}\fron{\}\ve@st&ﬂ{esource
1 [0..*] OperatingShare (OperatingShare) \ﬁei\ted m\iﬁqS}temResource
1 [0..1] OutageSchedule (OutageSchedule) / mhé‘{e m: PNerSystemResource
0..* [0..*] PsrLists (PsrList) M\ \ j }Ah(;\rite\d\Qom}Po/werSystemResource
0. |[10..1] PSRType (PSRType) /\\ > inr(eri d froi: PowerSystemResourde
0..* [0..*] ReportingGroup (ReportingGrou})\ \ \'Qheritey from: PowerSystemResourde
1. ||10..1] ModelingAuthoritySet (ModelingA}u%rityst inherited from: IdentifiedObject
6.6.3 Breaker
A meghanical switching carrying, and breaking currents|under
norma) circuit conditio rying for a specified time, and breaking cyrrents
under gpecified abnor i

name (A\ note

ratedCufrrent /\ \ \&{rrentFIow Fault interrupting current rating.
inTrans tT@Q \ \\ \ \se/conds The transition time from open to close.
normalQp \ \ \ Boolean inherited from: Switch
switchOjnCount \! \ Integer inherited from: Switch
switchOjnDate \/ AbsoluteDateTime inherited from: Switch
retaineg Boolean inherited from: Switch
phases PhaseCode inherited from: ConductingEquipment
normalllylnService Boolean inherited from: Equipment
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
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Mult [Mult] name (type) note
from
0..* [0..*] OperatedBy_ProtectionEquipments inherited from: ProtectedSwitch

(ProtectionEquipment)
1 [0..*] RecloseSequences (RecloseSequence) inherited from: ProtectedSwitch
0..* [0..1] CompositeSwitch (CompositeSwitch) inherited from: Switch
0..* [0..*] SwitchingOperations (SwitchingOperation) inherited from: Switch
0..* fo—tBasevottage(Basevottage) nherited-from: Cu..dMEquip...m.
1 [0..*] ClearanceTags (ClearanceTag) inherited from: C%d(ucting ipmen
0..* [0..*] ProtectionEquipments (ProtectionEquipment) inherited from; 6Qnd‘uc in qui}ﬂ&en
1 [0..*] Terminals (Terminal) inherited frofn\: C Mtirﬁ{q&me}
1 [0..*] ContingencyEquipment (ContingencyEquipment) inherit@%ﬂq:\\ﬁ\qt}}{mﬁr{ \
0..* [O..11 MemberOf_EquipmentContainer in 'te}w : h‘)ﬁlip&t

(EquipmentContainer) 5\ \
1 [0..*] OperationalLimitSet (OperationalLimitSet) ?m@*eq\fmﬁh é\uMnt
0..* [0..*] OperatedBy_Companies (Company) ( ’TyheerWerSystemResource
1 [0..*] Contains_Measurements (Measur;@ent) (\ /llnh ited ?Ps.g]: PowerSystemResourde
1 [0..*] OperatingShare (OperatingShar{l < A C inheri eMm: PowerSystemResourde
1 [0..1] OutageSchedule (OutageSchedulek \ M from: PowerSystemResourde
0..* [0..*] PsrLists (PsrList) — inherited from: PowerSystemResourde
0..* [0..1] PSRType (PSRTW \ \ \\ inherited from: PowerSystemResourde
0..* [0..7] ReportingGroyp f%por i Groub\ N \\/ inherited from: PowerSystemResourde
1.+ 0.1 ModelingAutI"&NQSe Modemjth&@sm_/ inherited from: IdentifiedObject
6.6.4 BusbarSestio
A condluctor, or groy Awith negligible impedance, that serve to connect other
condu ingle substation.
Voltag cally obtained from VoltageTransformers that are conneg¢ted to
busba Zction may have many physical terminals but for analysis is
model one logical terminal.

Attributes
name type note

phases PhaseCode inherited from: ConductingEquipment
normalllylnService Boolean inherited from: Equipment
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
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Association ends
Mult [Mult] name (type) note
from
1 [0..1] VoltageControlZone (VoltageControlZone) A VoltageControlZone is controlled by a
designated BusbarSection.
0..* [0..1] BaseVoltage (BaseVoltage) inherited from: ConductingEquipment
1 [0..*] ClearanceTags (ClearanceTag) inherited from: ConductingEquipment
0..* [0..*] ProtectionEquipments (ProtectionEquipment) inherited from: ConductingEquipment
1 o~ t+Fermirats{Fermirat) nherited-from: Cu..dNEquip...m.
1 [0..*] ContingencyEquipment (ContingencyEquipment) inherited from: E | ment
0..* [0..1] MemberOf_EquipmentContainer inherited from %m%
(EquipmentContainer) /\
1 [0..*] OperationalLimitSet (OperationalLimitSet) |nher|te/d"ﬁrg\.\Eq\ukp%e\nt
0..* [0..*] OperatedBy_Companies (Company) inheritéd\frone ysWsource
1 [0..*] Contains_Measurements (Measurement) i@rWWerSﬁtemResource
1 [0..*] OperatingShare (OperatingShare) }he\m“ed\f&h Iék{we ystemResourde
1 [0..1] OutageSchedule (OutageSchedule) ( ﬁlyherm{fro < PowerSystemResourde
0..* [0..*] PsrLists (PsrList) (\ /llnh ited ?Ps.g]: PowerSystemResourde
0. |[10..1] PSRType (PSRType) < < A C inhWeMm: PowerSystemResourde
0..* [0..*] ReportingGroup (ReportingGroup)x \ M from: PowerSystemResourde
1..% [0..1] ModelingAuthoritySet (Modeling uthoritf_LSet) inherited from: IdentifiedObject
6.6.5 CompositeSwit
A mog et and
possib) pically
found
A Con hgear,
with pfi 5 each
of whi tained
Switches cap’ a bnnect

a circyi

Attributes
name type note

composfteSwitchType CompositeSwitchType An alphanumeric code that can be used as p
TefeTence to extra mformation such as the
description of the interlocking scheme if any.

normalllylnService Boolean inherited from: Equipment

mRID String inherited from: IdentifiedObject

name String inherited from: IdentifiedObject

localName String inherited from: IdentifiedObject

pathName String inherited from: IdentifiedObject

aliasName String inherited from: IdentifiedObject

description String inherited from: IdentifiedObject
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Association ends

Mult [Mult] name (type) note

from

0..1 [0..*] Switches (Switch) Switches contained in this Composite

switch
1 [0..*] ContingencyEquipment (ContingencyEquipment) inherited from: Equipment
0..* [0..1] MemberOf_EquipmentContainer inherited from: Equipment
(EquipmentContainer)

1 [0..*] OperationalLimitSet (OperationalLimitSet) inherited from: Equipment

0..* [0..*] OperatedBy_Companies (Company) inherited from: POW?KSMResource

1 [0..*] Contains_Measurements (Measurement) inherited from: Q{vﬁrsmmﬁh{ource

1 [0..*] OperatingShare (OperatingShare) inherited froQ{\P\}V\QrS}s@Nso de

1 [0..1] OutageSchedule (OutageSchedule) inherite/d"ﬂ'gm\.\li’o\@%@te}ﬁes rqe

0..* [0..*] PsrLists (PsrList) inheritéd\frone ysWsource

0..* [0..1] PSRType (PSRType) i@rWWerS}ﬁtemResource

0..* [0..*] ReportingGroup (ReportingGroup) w“ed\ﬁﬁh: Iék{we ystemResourde

1. ||10..11 ModelingAuthoritySet (ModelingAuthoritySet)  ( ("inheritéd froms IdeAtifiedObject

6.6.6 CompositeSwitchType Data G

An alphanumeric code that can be u rence_to extra information such pgs the

description of the interlocking scheme if

note

value

6.6.7

Combi consistent electrical characteristics, building a|single

electri rrept between points in the power system.

Attributes
type note

b0Och Susceptance Zero sequence shunt (charging) susceptange,
uniformly distributed, of the entire line section.

bch Susceptance Positive sequence shunt (charging)
susceptance unifnrmly distributed of the ehtire
line section.

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

gch Conductance Positive sequence shunt (charging)
conductance, uniformly distributed, of the entire
line section.

length LongLength Segment length for calculating line section
capabilities

r Resistance Positive sequence series resistance of the
entire line section.

r0 Resistance Zero sequence series resistance of the entire
line section.

X Reactance Positive sequence series reactance of the entire
line section.



https://iecnorm.com/api/?name=18d776aa8a640a66b4d7abe6336fab54

61970-301 © IEC:2011 - 109 -
name type note
x0 Reactance Zero sequence series reactance of the entire
line section
phases PhaseCode inherited from: ConductingEquipment
normalllylnService Boolean inherited from: Equipment
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
aliasNafne String Inheriied from: Identmedur}}ea\
descripfion String inherited from: Identifie}%]ect
Association ends <\\\
Mult [Mult] name (type) \ te\\>
from g ;\
0..* [0..1] ConductorType (ConductorType) e ons\)% uctor aye physically
/ \w\be{b a conduttor type
0..* [0..1] BaseVoltage (BaseVoltage) ( ’_)herl froms C duct|ngEqU|pmen
1 [0..*] ClearanceTags (ClearanceTag) ed f : ConductingEquipmen
0..* [0..*] ProtectionEquipments (Protecti(ﬁfqbbp{n&t)< \< in@ed):r/x: ConductingEquipmen
1 [0..*] Terminals (Terminal) > \ Me{i from: ConductingEquipmen
1 [0..*] ContingencyEquipment (Conting ncyENm\ inherited from: Equipment
0..* [0..1] MemberOf_Equip tCont inherited from: Equipment
(EquipmentContainer) {&\ fl\\ Q S
1 [0..7] OperatlonaILlp\Se\(ng?\ah?n{le M inherited from: Equipment
0..* [0..%] Operat/QBy_éorw Cor}K\y\ inherited from: PowerSystemResourd
1 [0..7] Cont@s_&ea%reme«s (M‘GQSU}AQW inherited from: PowerSystemResourg
1 [0..7] Operating%ﬁak\(\iﬁ}\rati}g@w inherited from: PowerSystemResourd
1 [0..1] Outagé‘»a\e\u{le ( ta}xSche@le) inherited from: PowerSystemResourg
0..* [0..%] P;(L\i\ts\({’smst inherited from: PowerSystemResourd
0..* 0..1] F}§RTyp\§SI§V(ype inherited from: PowerSystemResourd
0..* [6\] M tu&SQup (ReportingGroup) inherited from: PowerSystemResourg
1.+ o 1]\Mo@\\1gA\{hMSet (ModelingAuthoritySet) inherited from: IdentifiedObject
6.6.8 Conduct pe
Wire or—cable conductor (pnr IEEE cpnr‘e) A Qpnr‘ifir‘ fypn of wire or combination of wides not

insulated from one another, suitable for carrying electric current. It may be bare or insulated.

Attributes
name type note
sheathResistance Resistance Resistance of the sheath for cable conductors
sheathReactance Reactance Reactance of the sheath for cable conductors
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
aliasName String inherited from: IdentifiedObject
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name type note
description String inherited from: IdentifiedObject
Association ends
Mult [Mult] name (type) note
from
0..1 [0..*] Conductors (Conductor) Sections of conductor are physically

described by a conductor type.

0..1 [0..*] WireArrangements (WireArrangement) A ConductorType is made up of wires

that can be configured in several ways.
1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: Idenmct
6.6.9 Connector
A condgluctor, or group of conductors, with negligible impedance, that toNcohpeet other
condugting equipment within a single substation and are ith single Jogical
terminpl.

Attributes
name type K g 7 & \ \n,e’{e
phases PhaseCod;/\ A &Mr'y(ed (r(\)\Y'l: C@ductingEquipment
normalllylnService Boolean \ \ &nheri\Qd f?o/m:)Equipment
mRID String ir}w\riteM IdentifiedObject
name String ( her}t}d from: ldentifiedObject
localNae Strlpg\\ \ \ \m{]éﬁted from: IdentifiedObject
pathNarpe A String S%herited from: IdentifiedObject
aliasName I \S{ring \ ~— inherited from: IdentifiedObject
descripfion /\ > ?tm ) inherited from: IdentifiedObject
\JiAs}ociation ends
Mult ult] amw note
(\\\\
0..* [Q/NXQVo&ge (Ba eVnge) inherited from: ConductingEquipmen
1 [ON\QN \(WaranceTag) inherited from: ConductingEquipmen
0..* [0..%] Prc%&ti\onE&yipments (ProtectionEquipment) inherited from: ConductingEquipmen
1 [0} Terminals\(ferminal) inherited from: ConductingEquipmen
1 [0~*] ContingencyEquipment (ContingencyEquipment) inherited from: Equipment
0..* [0..1] MemberOf_EquipmentContainer inherited from: Equipment
(EquipmentContainer)

1 [0..*] OperationalLimitSet (OperationalLimitSet) inherited from: Equipment
0..* [0..*] OperatedBy_Companies (Company) inherited from: PowerSystemResource
1 [0..*] Contains_Measurements (Measurement) inherited from: PowerSystemResource
1 [0..*] OperatingShare (OperatingShare) inherited from: PowerSystemResource
1 [0..1] OutageSchedule (OutageSchedule) inherited from: PowerSystemResource
0..* [0..*] PsrLists (PsrList) inherited from: PowerSystemResource
0..* [0..1] PSRType (PSRType) inherited from: PowerSystemResource
0..* [0..*] ReportingGroup (ReportingGroup) inherited from: PowerSystemResource
1..% [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject
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6.6.10 CoolantType enumeration
Method of cooling a machine.
Enums
name note
air
hydrogenGas
water
6.6.11 DCLineSegment
A wirg or combination of wires not insulated from one another, wi ctrical
charaqteristics, used to carry direct current between points in th power
systen).
Attributes /\ NG

name type \ \l@é\/
dcSegnientinductance Inductance ﬁduﬁnce\&(tm Iinésegment
dcSegnentResistance Resistance f\ R@t}‘{ncp\oft DCMe segment
b0Och Susceptapce /\\ knher(ted ((o)n: ductor
bch Susceptan}e\ \Qheritﬁd\from' Conductor
gOch Conductange inwed from: Conductor
gch Conductan\Qe (\ inkeriteéd from: Conductor
length < \QW\ \) N i)erited from: Conductor
r [\ Reéistfmge inherited from: Conductor
ro k %iste}we \ inherited from: Conductor
X < > < éea}h\nce inherited from: Conductor
x0 ( RW\/ inherited from: Conductor
phases ( \ bh{seCo}e inherited from: ConductingEquipment
normalllyinServige \ olean inherited from: Equipment
mRID \ N \ \Stfing inherited from: IdentifiedObject
name & \ \ \ String inherited from: IdentifiedObject
localNae \! \ String inherited from: IdentifiedObject
pathName \/ String inherited from: IdentifiedObject
aliasNae String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject

Association ends

Mult [Mult] name (type) note
from
0..* [0..1] ConductorType (ConductorType) inherited from: Conductor
0..* [0..1] BaseVoltage (BaseVoltage) inherited from: ConductingEquipment
1 [0..*] ClearanceTags (ClearanceTag) inherited from: ConductingEquipment
0..* [0..*] ProtectionEquipments (ProtectionEquipment) inherited from: ConductingEquipment
1 [0..*] Terminals (Terminal) inherited from: ConductingEquipment
1 [0..*] ContingencyEquipment (ContingencyEquipment) inherited from: Equipment
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Mult [Mult] name (type) note
from
0..* [0..1] MemberOf_EquipmentContainer inherited from: Equipment
(EquipmentContainer)
1 [0..*] OperationalLimitSet (OperationalLimitSet) inherited from: Equipment
0..* [0..*] OperatedBy_Companies (Company) inherited from: PowerSystemResource
1 [0..*] Contains_Measurements (Measurement) inherited from: PowerSystemResource
1 [0..*] OperatingShare (OperatingShare) inherited from: PowerSystemResource
1 [0..1] OutageSchedule (OutageSchedule) inherited from: PowerSystemResource
0..* [0 T PSTLISTS (PSTLIST) TANETited from: POWE urde
0..* [0..1] PSRType (PSRType) inherited from: rSyste%i&esource
0..* [0..*] ReportingGroup (ReportingGroup) inherited frorpx\éwversk}fQRe\@\rce
1. |[10..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from, IdgniiiedOBjech
6.6.12| Disconnector \>
A marnjually operated or motor operated mechanical swit
ctions in a circuit, or for isolating a circuit or ¢

conne

name type \ \/ note
normalQpen Boolean inhexited from: Switch
switchOjnCount Integer \ K\ ir}hgr)atéd from: Switch
switchOjnDate < \l\b qutMéng\) \ ﬁ\erited from: Switch
retaineg ’\ Bo\(‘aleﬂn\ inherited from: Switch
phases k \g\risedsQe \ inherited from: ConductingEquipment
normalllylnService \) < %{)ole inherited from: Equipment

mRID /\< inherited from: IdentifiedObject
name < \ S\lﬂ%; / inherited from: IdentifiedObject
localNae /\ \ @({ing inherited from: IdentifiedObject
pathName \ \\ \ %ng inherited from: IdentifiedObject
aliasNae String inherited from: IdentifiedObject
descripf on\ \\\ > String inherited from: IdentifiedObject
N Association ends
Mult [Mult] name (type) note
from
0..* [0..1] CompositeSwitch (CompositeSwitch) inherited from: Switch
0..* [0..*] SwitchingOperations (SwitchingOperation) inherited from: Switch
0..* [0..1] BaseVoltage (BaseVoltage) inherited from: ConductingEquipment
1 [0..*] ClearanceTags (ClearanceTag) inherited from: ConductingEquipment
0..* [0..*] ProtectionEquipments (ProtectionEquipment) inherited from: ConductingEquipment
1 [0..*] Terminals (Terminal) inherited from: ConductingEquipment
1 [0..*] ContingencyEquipment (ContingencyEquipment) inherited from: Equipment
0..* [0..1] MemberOf_EquipmentContainer inherited from: Equipment
(EquipmentContainer)
1 [0..*] OperationalLimitSet (OperationalLimitSet) inherited from: Equipment



https://iecnorm.com/api/?name=18d776aa8a640a66b4d7abe6336fab54

61970-301 © IEC:2011 - 113 -
Mult [Mult] name (type) note
from
0..* [0..*] OperatedBy_Companies (Company) inherited from: PowerSystemResource
1 [0..*] Contains_Measurements (Measurement) inherited from: PowerSystemResource
1 [0..*] OperatingShare (OperatingShare) inherited from: PowerSystemResource
1 [0..1] OutageSchedule (OutageSchedule) inherited from: PowerSystemResource
0..* [0..*] PsrLists (PsrList) inherited from: PowerSystemResource
0..* [0..1] PSRType (PSRType) inherited from: PowerSystemResource
0..* [0..*] ReportingGroup (ReportingGroup) inherited from: PowerSystemResource
1..% [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: Ident/ﬁé%b,’kect
6.6.13| EnergyConsumer
Gener|c user of energy: a point of consumption on the power systemq m
Attributes (\ O

name type \ w

customgrCount Integer (\4 Wmers represented by
h|s and
pfixed ActivePovyr\ A ctlv{poév\; ot therload that is a fixed quantity.
pfixedP¢t PerCent Fixed)active pogwer as per cent of load group
NS
gfixed ReactiveP@er (\ \i\}&e power of the load that is a fixed
anti
gfixedP¢t < P\er(l’e?l\\\) \?ed reactive power as per cent of load group
. ixed reactive power.
phases / \Qhasew \/ inherited from: ConductingEquipment
normalllylnService /\ \ &Qan > inherited from: Equipment
mRID \/ \/\ \giking \ inherited from: IdentifiedObject
name /\\ \itriw inherited from: IdentifiedObject
localNae \ Stri inherited from: IdentifiedObject
pathName ( \ S}Bng inherited from: IdentifiedObject
aliasNa n;/\\ \\ \ tring inherited from: IdentifiedObject
descripfion \ \ ) String inherited from: IdentifiedObject
\> Association ends
Mult [Mult] name (type) note
from
0..* [0..1] LoadResponse (LoadResponseCharacteristic) I'I'hc‘zload response characteristic of this
oad.
1..* [0..1] PowerCutZone (PowerCutZone) An energy consumer is assigned to a
power cut zone.
0..* [0..1] BaseVoltage (BaseVoltage) inherited from: ConductingEquipment
1 [0..*] ClearanceTags (ClearanceTag) inherited from: ConductingEquipment
0..* [0..*] ProtectionEquipments (ProtectionEquipment) inherited from: ConductingEquipment
1 [0..*] Terminals (Terminal) inherited from: ConductingEquipment
1 [0..*] ContingencyEquipment (ContingencyEquipment) inherited from: Equipment
0..* [0..1] MemberOf_EquipmentContainer inherited from: Equipment
(EquipmentContainer)
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Mult [Mult] name (type) note
from
1 [0..*] OperationalLimitSet (OperationalLimitSet) inherited from: Equipment
0..* [0..*] OperatedBy_Companies (Company) inherited from: PowerSystemResource
1 [0..*] Contains_Measurements (Measurement) inherited from: PowerSystemResource
1 [0..*] OperatingShare (OperatingShare) inherited from: PowerSystemResource
1 [0..1] OutageSchedule (OutageSchedule) inherited from: PowerSystemResource
0..* [0..*] PsrLists (PsrList) inherited from: PowerSystemResource
0..* [0..1] PSRType (PSRType) inherited from: PowerSystemResource
0..* [0..*] ReportingGroup (ReportingGroup) inherited from: Pow?r/Sy\sf’eQResource
1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: Igéﬁt&fie{d%je}t\
6.6.14| EnergySource

A gengric equivalent for an energy supplier on a transmission

Attributes

<D

veltage level.

name type / ) \ no)e
XN Reactance Ne;gét}%e Nue}m‘\e Thevenin reactance
rn Remstan(( (\\ a\lega(ive(e@ﬁuefqygThevenin resistance
nominalMoltage Voltage k\hase\o-\pbyré nominal voltage
X Reactance Poé('Q/e sequence Thevenin reactance
r Resistance\\ i\ Positive sequence Thevenin resistance
voltageAngle < \\{R}R\ \\) @ase angle of a-phase open circuit
voltagelMagnitude [\ VoI age~_ Phase-to-phase open circuit voltage magnifude
x0 k \B\Qcta}c\ \ Zero sequence Thevenin reactance
r0 & ) < esé&\nce Zero sequence Thevenin resistance
activePpwer /\< ACMW High voltage source load
phases < \ F}»QeC(}Je inherited from: ConductingEquipment
normall yInSer\%e\ \ Bo\olean inherited from: Equipment
mRID \ \\ Nstfing inherited from: IdentifiedObject
name \ \ \ String inherited from: IdentifiedObject
localNae \ \ String inherited from: IdentifiedObject
pathName \/ String inherited from: IdentifiedObject
aliasNae String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
Association ends
Mult [Mult] name (type) note
from
0..* [0..1] BaseVoltage (BaseVoltage) inherited from: ConductingEquipment
1 [0..*] ClearanceTags (ClearanceTag) inherited from: ConductingEquipment
0..* [0..*] ProtectionEquipments (ProtectionEquipment) inherited from: ConductingEquipment
1 [0..*] Terminals (Terminal) inherited from: ConductingEquipment
1 [0..*] ContingencyEquipment (ContingencyEquipment) inherited from: Equipment
0..* [0..1] MemberOf_EquipmentContainer inherited from: Equipment
(EquipmentContainer)
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Mult [Mult] name (type) note
from
1 [0..*] OperationalLimitSet (OperationalLimitSet) inherited from: Equipment
0..* [0..*] OperatedBy_Companies (Company) inherited from: PowerSystemResource
1 [0..*] Contains_Measurements (Measurement) inherited from: PowerSystemResource
1 [0..*] OperatingShare (OperatingShare) inherited from: PowerSystemResource
1 [0..1] OutageSchedule (OutageSchedule) inherited from: PowerSystemResource
0..* [0..*] PsrLists (PsrList) inherited from: PowerSystemResource
0..* [0..1] PSRType (PSRType) inherited from: PowerSystemResource
0..* [0..*] ReportingGroup (ReportingGroup) inherited from: Pow?r/S-)Ef’eQResource
1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: Igéﬁt&fie{d%je}t\
6.6.15| FrequencyConverter
A device to convert from one frequency to another (e.g., freque a pair
of FrequencyConverter instances. One converts from F1 to RC, DC to
F2.
Attributes O
N ¢
name W \\// (\\ \> note
frequengy Frequenc<y\ \ \Freq ncy on t)1\e/AC side.
maxP ActivePower \%‘T\Mactlve power on the DC side |at
hick_the frequency converter should opergte.
maxU Voltage \%mmum voltage on the DC side at wHich
/\ \ \\ Xg requency converter should operate.
minP A vePower \’fhe minimum active power on the DC side ft
[\ which the frequency converter should opergte.
minU § \z}?% \> The minimum voltage on the DC side at which
(B the frequency converter should operate.
operatirjgMode / O}a&a}'\wo}} Operating mode for the frequency converte
phases (\ aseCo inherited from: ConductingEquipment
normall yInServ}ze\ \ oolean inherited from: Equipment
mRID SN Vsting inherited from: IdentifiedObject
name < \ \ \ String inherited from: IdentifiedObject
localName \ String inherited from: IdentifiedObject
pathNarhe \) String inherited from: IdentifiedObject
aliasNag String inherited from: IdentifiedObject
description String inherited from: IdentifiedODbject
Association ends
Mult [Mult] name (type) note
from
0..1 [1..*] Controls (Control) inherited from: RegulatingCondEq
0..* [0..1] RegulatingControl (RegulatingControl) inherited from: RegulatingCondEq
0..* [0..1] BaseVoltage (BaseVoltage) inherited from: ConductingEquipment
1 [0..*] ClearanceTags (ClearanceTag) inherited from: ConductingEquipment
0..* [0..*] ProtectionEquipments (ProtectionEquipment) inherited from: ConductingEquipment
1 [0..*] Terminals (Terminal) inherited from: ConductingEquipment
1 [0..*] ContingencyEquipment (ContingencyEquipment) inherited from: Equipment
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Mult [Mult] name (type) note
from
0..* [0..1] MemberOf_EquipmentContainer inherited from: Equipment

(EquipmentContainer)
1 [0..*] OperationalLimitSet (OperationalLimitSet) inherited from: Equipment
0..* [0..*] OperatedBy_Companies (Company) inherited from: PowerSystemResource
1 [0..*] Contains_Measurements (Measurement) inherited from: PowerSystemResource
1 [0..*] OperatingShare (OperatingShare) inherited from: PowerSystemResource
1 [0..1] OutageSchedule (OutageSchedule) inherited from: PowerSystemResource
0..* [0 T PSTLISTS (PSTLIST) TANETited from: POWE urde
0..* [0..1] PSRType (PSRType) inherited from: rSyste%i&esource
0..* [0..*] ReportingGroup (ReportingGroup) inherited frorpx\éwversk}fQRe\@\rce
1. |[10..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from, IdgniiiedOBjech
6.6.16|/ Fuse \>

An overcurrent protective device with a circuit opening fus

bvered

by the| passage of overcurrent through it. A fuse is corfsi evice because it
breakq current.
Qe 4O
name ty e \/ note
ampRatjng CurrentFlo Famt\interrupting current rating
normalQpen Boolean \ ir}hgr)atéd from: Switch
switchOjnCount < \théer \ \\) \ ﬁ\erited from: Switch
switchOjnDate ’\ Ab\s‘oIL(re%lte\NQ\e\j inherited from: Switch
retaineg k \Q\)ﬂlea& \ inherited from: Switch
phases \) < has}(‘\ode inherited from: ConductingEquipment
normalllylnService /\< BoM\/ inherited from: Equipment
mRID <\ Stipg / inherited from: IdentifiedObject
name /\ \ ing inherited from: IdentifiedObject
localName \ \\ \ %ng inherited from: IdentifiedObject
pathNape String inherited from: IdentifiedObject
aliasNa ne\ \\\ > String inherited from: IdentifiedObject
descripfion \/ String inherited from: IdentifiedObject
A tati ;
Mult [Mult] name (type) note
from
0..* [0..1] CompositeSwitch (CompositeSwitch) inherited from: Switch
0..* [0..*] SwitchingOperations (SwitchingOperation) inherited from: Switch
0..* [0..1] BaseVoltage (BaseVoltage) inherited from: ConductingEquipment
1 [0..*] ClearanceTags (ClearanceTag) inherited from: ConductingEquipment
0..* [0..*] ProtectionEquipments (ProtectionEquipment) inherited from: ConductingEquipment
1 [0..*] Terminals (Terminal) inherited from: ConductingEquipment
1 [0..*] ContingencyEquipment (ContingencyEquipment) inherited from: Equipment
0..* [0..1] MemberOf_EquipmentContainer inherited from: Equipment
(EquipmentContainer)
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Mult [Mult] name (type) note
from
1 [0..*] OperationalLimitSet (OperationalLimitSet) inherited from: Equipment
0..* [0..*] OperatedBy_Companies (Company) inherited from: PowerSystemResource
1 [0..*] Contains_Measurements (Measurement) inherited from: PowerSystemResource
1 [0..*] OperatingShare (OperatingShare) inherited from: PowerSystemResource
1 [0..1] OutageSchedule (OutageSchedule) inherited from: PowerSystemResource
0..* [0..*] PsrLists (PsrList) inherited from: PowerSystemResource
0..* [0..1] PSRType (PSRType) inherited from: PowerSystemResource
0..* [0..*] ReportingGroup (ReportingGroup) inherited from: Pow?r/S-)Ef’eQResource
1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: Igéﬁt&fie{d%je}t\
6.6.17| Ground \>
A common point for connecting grounded conducting equipmént s’ shunt\capdcitors.
The power system model can have more than one ground.
Attributes
name type \ ) / A \ \née
phases PhaseCoge/\ A >nher'[{ed @'o\y'lzgcﬁjuctingEquipment
normalllylnService Boolean \\nheri}id fromJEquipment
mRID String /l in\h\s{ited from: IdentifiedObject
name String \ (\ Merit d from: IdentifiedObject
localNafne ( Strif@\\ \) inherited from: IdentifiedObject
pathName N S%g ~ inherited from: IdentifiedObject
aliasName [ \Swng \ inherited from: IdentifiedObject
descripfion < B z étrl\g\ \/ inherited from: IdentifiedObject
Q sociation ends
Mult (t] \(t/ note
from <\\\M\
0..* [(N{*V%Qe (BaseVoltage) inherited from: ConductingEquipmen
1 [O.Na\s«nce\\a}s\g)(earanccﬂag) inherited from: ConductingEquipmen
0..* [0..%] ProWE@ipments (ProtectionEquipment) inherited from: ConductingEquipmen
1 [0.2]<Ferminals (Terminal) inherited from: ConductingEquipmen
1 fo—t-ContingeneyEatipment{ContingeneyEatuipmenty inherited-from—TEatipment
0..* [0..1] MemberOf_EquipmentContainer inherited from: Equipment
(EquipmentContainer)
1 [0..*] OperationalLimitSet (OperationalLimitSet) inherited from: Equipment
0..* [0..*] OperatedBy_Companies (Company) inherited from: PowerSystemResource
1 [0..*] Contains_Measurements (Measurement) inherited from: PowerSystemResource
1 [0..*] OperatingShare (OperatingShare) inherited from: PowerSystemResource
1 [0..1] OutageSchedule (OutageSchedule) inherited from: PowerSystemResource
0..* [0..*] PsrLists (PsrList) inherited from: PowerSystemResource
0..* [0..1] PSRType (PSRType) inherited from: PowerSystemResource
0..* [0..*] ReportingGroup (ReportingGroup) inherited from: PowerSystemResource
1..% [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject
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A manually operated or motor operated mechanical switching device used for isolating a

circuit or equipment from Ground.
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Attributes
name type note
normalOpen Boolean inherited from: Switch
switchOnCount Integer inherited from: Switch
switchOnDate AbsoluteDateTime inherited from: Switch
retaineg Boolean inherited from: Switch
phases PhaseCode inherited from: Condy\{ng\iq@p{qent
normalllylnService Boolean inherited from: Eq@m\e\h\
mRID String inherited fron}/iheqtﬁ'\ed&\bj\&sk
name String inherited)Qm\.\ldenim&@tbe\ct \/
localNae String inheriteé\@r}\l@e\ntl\f\xdgbjec%
pathNathe String iyrérite}xgw\ntiﬁe Objett
aliasNae String ,\ Gnhe@ frorNdeMbject
descripfion String \Nﬁ/rl/ed /I})\‘n Ickﬁtn‘ledObJect
Mult [Mult] name (type note
from
0. |[t0.1] Compositeswitcwor}wfsitew}sq\ \\/ inherited from: Switch
0..* [0..%] SwitchingOp#r}&Qns\&witchiﬁﬁ&Qer}NQ\n)\/ inherited from: Switch
0..* [0..1] BaseV, ge {BaseVo }e{ > inherited from: ConductingEquipmen
1 [0..%] Clearé\g,e’lzﬁagé@lear;?}qﬂ%\)\ \ inherited from: ConductingEquipmen
0..* [0..%] Protectm&uiMnNrWMipment) inherited from: ConductingEquipmen
1 [0..7] Termir&\ls (\T\e}wgkinah\ \/ inherited from: ConductingEquipmen
1 [0..%] onti\nge%v\yE\\uip ent (§ontingencyEquipment) inherited from: Equipment
0..* [W O&qui merMntainer inherited from: Equipment
(&quip CoRtainer)
1 [0..*]\Op4=\ra}vona\kirhbget (OperationalLimitSet) inherited from: Equipment
0..* [0..*}-Operat y/Companies (Company) inherited from: PowerSystemResourde
1 [0:¢*} Contains_Measurements (Measurement) inherited from: PowerSystemResourde
1 [0..*] OperatingShare (OperatingShare) inherited from: PowerSystemResource
1 [0..1] OutageSchedule (OutageSchedule) inherited from: PowerSystemResource
0..* [0..*] PsrLists (PsrList) inherited from: PowerSystemResource
0..* [0..1] PSRType (PSRType) inherited from: PowerSystemResource
0..* [0..*] ReportingGroup (ReportingGroup) inherited from: PowerSystemResource
1..% [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject
6.6.19 HeatExchanger

Equipment for the cooling of electrical equipment and the

extraction of heat.
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Attributes

name type note
normalllylnService Boolean inherited from: Equipment
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
aliasName String inherited from: IdentifiedObject
descripfion String inherited from: Identifiedopje‘c‘(\

Association ends /\<\\ Q\
Mult [Mult] name (type) \)
from (\
0..1 [1] PowerTransformer (PowerTransformer) AAransfo me a Mt
exchan

1 [0..*] ContingencyEquipment (ContingencyEquipment) / in\he{\ed{om E\;{u;}ént

0..* [0..1] MemberOf_EquipmentContainer
(EquipmentContainer)

1 [0..*] OperationalLimitSet (Operation%ﬁnﬁ\Set)(\

ihh

Equipment

r\%u%r.%\@@pmem
X

0..* [0..*] OperatedBy_Companies (Compan Wfrom: PowerSystemResourde
1 [0..*] Contains_Measurements (Measur,efn?nt) inherited from: PowerSystemResourde
1 [0..*] OperatingShare (O/p\eratingShare\)\ (\ therited from: PowerSystemResourde
1 [0..1] OutageScheduIe(Out\ag\eﬁgh%Q\ \\) \\) inherited from: PowerSystemResourde
0..* [0..*] PsrLists (Psrl'ﬁ\ \ ) inherited from: PowerSystemResourde
0..* [0..1] PSRTw(Pé\RT\{e\ \ \ inherited from: PowerSystemResourde
0..* [0..%] Repo(t@g?r u%\(Repoﬁng oup) inherited from: PowerSystemResourde

1.+ 0.1 Modeling\/@h&@é}\(M}a@w\;}%ritySet) inherited from: IdentifiedObject
6.6.20 \/
A sho negligible impedance which can be manually removed and
replac -en&rgized. Note that zero-impedance branches can be modgled by
an AC th a xero impedance ConductorType
Attributes

name type note
normalOpen Boolean inherited from: Switch
switchOnCount Integer inherited from: Switch
switchOnDate AbsoluteDateTime inherited from: Switch
retained Boolean inherited from: Switch
phases PhaseCode inherited from: ConductingEquipment
normalllylnService Boolean inherited from: Equipment
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
aliasName String inherited from: IdentifiedObject
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name type note

description String inherited from: IdentifiedObject
Association ends
Mult [Mult] name (type) note
from
0..* [0..1] CompositeSwitch (CompositeSwitch) inherited from: Switch
0..* [0..*] SwitchingOperations (SwitchingOperation) inherited from: Switch
0..* [0..1] BaseVoltage (BaseVoltage) inherited from: ConductingEquipment
1 [0..*] ClearanceTags (ClearanceTag) inherited from: Conm@uipmen
0..* [0..*] ProtectionEquipments (ProtectionEquipment) inherited from: C(‘o/rﬂuct}'QQEq}iQmen
1 [0..*] Terminals (Terminal) inherited fropf: }nkduct\w\gé‘qgipr%m
1 [0..*] ContingencyEquipment (ContingencyEquipment) |nher|te9/{Km Eq\ﬂﬁh{
0..* [O..1]_ MemberOf__EquipmentContainer inherit fro}\% \)
(EquipmentContainer) é& N
1 [0..*] OperationalLimitSet (OperationalLimitSet) 4\\e\ted\%\§\m{m)t
0..* [0..*] OperatedBy_Companies (Company) / mhétt\ed m: PNerSystemResource
1 [0..*] Contains_Measurements (Measurement) /\\ ) }Ah?{ite}\Qom:\PéNerSystemResource
1 [0..*] OperatingShare (OperatlngShar A > t{erl d fr)ﬂ PowerSystemResourde
1 [0..1] OutageSchedule (OutageSched\l \ herited from: PowerSystemResourde
0..* [0..*] PsrLists (PsrList) /l inherited from: PowerSystemResourde
0..* [0..1] PSRType (PSRType) \ (\ herited from: PowerSystemResourde
0..* [0..*] ReportingGroup Q’(\s\tm;;G_\I}K\ \) ‘ B inherited from: PowerSystemResourde
1.+ 0.1 ModenngAutwlt;@e\t(M\édenngAlm\ Set) inherited from: IdentifiedObject
6.6.21 Junctlo
A point where on e conducti |pments are connected with zero resistance.
Attributes

réme type note
phases /\\ \ \ PhaseCode inherited from: ConductingEquipment
normall ylnw& \\/ Boolean inherited from: Equipment
mRID > String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName String inherited from: |dentifiedQbject
pathName String inherited from: IdentifiedObject
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject

Association ends

Mult [Mult] name (type) note
from
0..* [0..1] BaseVoltage (BaseVoltage) inherited from: ConductingEquipment
1 [0..*] ClearanceTags (ClearanceTag) inherited from: ConductingEquipment
0..* [0..*] ProtectionEquipments (ProtectionEquipment) inherited from: ConductingEquipment
1 [0..*] Terminals (Terminal) inherited from: ConductingEquipment
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Mult [Mult] name (type) note

from

1 [0..*] ContingencyEquipment (ContingencyEquipment) inherited from: Equipment

0..* [0..1] MemberOf_EquipmentContainer inherited from: Equipment
(EquipmentContainer)

1 [0..*] OperationalLimitSet (OperationalLimitSet) inherited from: Equipment

0..* [0..*] OperatedBy_Companies (Company) inherited from: PowerSystemResource

1 [0..*] Contains_Measurements (Measurement) inherited from: PowerSystemResource

1 [0..*] OperatingShare (OperatingShare) inherited from: PowerSystemResource

1 [0 TI OutageSchedule (Outageschedure) TANETited from: POWE urde

0..* [0..*] PsrLists (PsrList) inherited from: rSysteNsource

0. |[10..1] PSRType (PSRType) inherited froryéo\wersk}xQRe\@\rce

0..* [0..*] ReportingGroup (ReportingGroup) inherited fro}i\ P}\\f\ys&%ﬁo@e

1. ||10..1] ModelingAuthoritySet (ModelingAuthoritySet) inherit@ f%de\erhqie bje}>

6.6.22| Line o)

A component part of a system extending between adjaCent sybstations gr ffom a substdtion to

an adj

acent interconnection point.

C>

name tyE&

note

mRID String ( \Qhe d from: IdentifiedObject

name Strln \ \ \ \Qﬁéﬂﬁed from: IdentifiedObject

localNae . \ \${{(n \yﬁerited from: IdentifiedObject

pathNarhe [ \§tr|ng (\ inherited from: IdentifiedObject

aliasNae \ \k\ inherited from: IdentifiedObject

descripfion \/ \ \§{Qng \ inherited from: IdentifiedObject

<\\ \\\’>«ssociation ends

Mult \ Mh@e (type) note

from < \

0..* W mecamegmn) A Line can be contained by a
SubGeographical Region.

0..1 0..%] Cont%&\}hlpments (Equipment) inherited from: EquipmentContainer

1 [0./] ConnectivityNodes (ConnectivityNode) inherited from:
ConnectivityNodeContainer

0..1 [0..*] TopologicalNode (TopologicalNode) inherited from:
ConnectivityNodeContainer

0..* [0..*] OperatedBy_Companies (Company) inherited from: PowerSystemResource

1 [0..*] Contains_Measurements (Measurement) inherited from: PowerSystemResource

1 [0..*] OperatingShare (OperatingShare) inherited from: PowerSystemResource

1 [0..1] OutageSchedule (OutageSchedule) inherited from: PowerSystemResource

0..* [0..*] PsrLists (PsrList) inherited from: PowerSystemResource

0..* [0..1] PSRType (PSRType) inherited from: PowerSystemResource

0..* [0..*] ReportingGroup (ReportingGroup) inherited from: PowerSystemResource

1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject
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6.6.23 LoadBreakSwitch

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

Attributes

name type note

ratedCurrent CurrentFlow Current carrying capacity of a wire or cable
under stated thermal conditions
normalOpen Boolean inherited from: Switch
switchOjnCount Integer inherited from: Switch /\
switchOjnDate AbsoluteDateTime inherited from: SwitchA .
retaineg Boolean inherited from: Swi \
phases PhaseCode inherited from:/Q)n}chth\gE\qup}e\nW
normalllylnService Boolean inherited frorg'\ Eth\ >
mRID String inheriteé/f%'n:\\d\enw{d%bje\s{
name String inperi‘ted\f\rxkld%atifﬁgw
localNae String ﬁhepifte)d fr&\: wiedbbject
pathName String f\ Wt}{d y‘o\m: ntifiedObject
aliasName String ( (\\ anher(ted (tgo)n: ‘lg%tifiedObject
descripfion String weritWIdentifiedObject
(A tiomends
Mult [Mqlt] mame¢ (typ note
from M )\>
0..* [0..*] OperatedBy K;)t\é/\,}w»\i\> inherited from: ProtectedSwitch
(Protectlon quipme
1 [0..%] Reclos%&ggxmq seS uen e) inherited from: ProtectedSwitch
0..* [0..1] Compo;ﬁg&ﬁc Cc%ngosﬂe%\fﬁ inherited from: Switch
0..* [0..%] Switchb\QO}g}u{)ns\(\i \hl.n@éperatlon inherited from: Switch
0..* [0..1] (ase%l@ge ?Rasé\@lta ) inherited from: ConductingEquipment
1 [M\\raw{r%s (\G\IearanceTag) inherited from: ConductingEquipment
0..* [O&ONO&WMS (ProtectionEquipment) inherited from: ConductingEquipment
1 [0..%] Te%’m{ls (%rminal) inherited from: ConductingEquipment
1 [0~*}.ContingencyEquipment (ContingencyEquipment) inherited from: Equipment
0.* [0~ 1] MemberQf EquipmentCaontainer inherited from: Equipment
(EquipmentContainer)

1 [0..*] OperationalLimitSet (OperationalLimitSet) inherited from: Equipment
0..* [0..*] OperatedBy_Companies (Company) inherited from: PowerSystemResource
1 [0..*] Contains_Measurements (Measurement) inherited from: PowerSystemResource
1 [0..*] OperatingShare (OperatingShare) inherited from: PowerSystemResource
1 [0..1] OutageSchedule (OutageSchedule) inherited from: PowerSystemResource
0..* [0..*] PsrLists (PsrList) inherited from: PowerSystemResource
0..* [0..1] PSRType (PSRType) inherited from: PowerSystemResource
0..* [0..*] ReportingGroup (ReportingGroup) inherited from: PowerSystemResource
1..% [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject



https://iecnorm.com/api/?name=18d776aa8a640a66b4d7abe6336fab54

61970-301 © IEC:2011 -123 -

6.6.24 MutualCoupling

This class represents the zero sequence line mutual coupling.

Attributes
name type note

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

distance11 LongLength Distance from the first line's specified terminal
to start of coupled region

distancg12 LongLength Distance from the first linefs from™specified
terminal to end of coup eglon

distancg21 LongLength Distance from the line cifie
terminal to start of'\coupled\regi

distancg22 LongLength Distance fromg'the se |ne spe f|e\c{
terminal to enq of co gio

gOch Conductance Zero s oupll shunt (charging)
con a ,un' rm tributed, of the eptire
lipé secti

ro Resistance ero(sequenc berranch mutual

coupling, resistance

x0 Resistan ero_se @ nch-to-branch mutual
impedance coupling, reactance

mRID String rlteM IdentifiedObject
name String ( her}§d from: IdentifiedObject
localName /\ Strlpg\\ \ \ \h\géﬁted from: IdentifiedObject
pathNarpe A String S%herited from: IdentifiedObject
aliasNae I \S{ring \ ~— inherited from: IdentifiedObject

descripfion /\ > ;é inherited from: IdentifiedObject

\J@OCIGHOH ends

Mult uIt amw note
from (\

0..* The starting terminal for the calculatipn of
distances along the first branch of the
mutual coupling. Normally
MutualCoupling would only be used for
terminals of AC line segments. The f{rst
and second terminals of a mutual
coupling should point to different AC|line

seagments
4

U

0..* [1] Second_Terminal (Terminal) The starting terminal for the calculation of
distances along the second branch of the
mutual coupling.

1..% [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject

6.6.25 OperatingMode Datatype

Textual name for an operating mode.



https://iecnorm.com/api/?name=18d776aa8a640a66b4d7abe6336fab54

- 124 - 61970-301 © IEC:2011

Attributes

name type note

value String

6.6.26 Plant

A Plant is a collection of equipment for purposes of generation.

Attributes
Tame iypl‘; IIUiI‘;
mRID String inherited from: Identifie%(;ject
name String inherited from: Ident}f\&{Ot‘)jeQ\

localNae String inherited from: Ideﬂ\ifie\xc\)hjgct

pathName String inherited fror(lckni@he\déb\jeét\ \

aliasNae String inherite \lgenQ\e

descripfion String |nh%|1e:ﬁo\\l‘d%tl\f‘kiﬁ&ge}

Association nd{?

A
Mult [Mult] name (type N~ Q note
from

0..1 [0..*] Contains_Equipments (Eqmpment m%ﬁéd from: EquipmentContainer
1 [0..*] ConnectivityNodes (ConnectivityNode) herited from:

ConnectivityNodeContainer

0..1 [0..*] TopologicalNodeJopotQgicalNo N inherited from:

~ ConnectivityNodeContainer

0..* [0..%] OperatedBy_boWﬁ@\(Co&aM inherited from: PowerSystemResourde

1 [0..7] Cont%s)ﬁea%uremer{s (WSMW inherited from: PowerSystemResourde

1 [0..%] OperatlngWetw ) inherited from: PowerSystemResourde

1 [0..1] OutaggSche uIeMt%}{Sche@le) inherited from: PowerSystemResourde
0..* [0..%] P/?N\ts\(fs}t\ \y\ inherited from: PowerSystemResourde
0..* 0..1] ﬁQRTy&Sh\{yp\)\/ inherited from: PowerSystemResourde
0..* [(] \\Mlﬁ@{)up (ReportingGroup) inherited from: PowerSystemResourde
1. [o..Mao\dé\]gA\tMet (ModelingAuthoritySet) inherited from: IdentifiedObject

6.6.27 Powerwormer

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).

Attributes
name type note

bmagSat PerCent Core shunt magnetizing susceptance in the
saturation region

magBaseU Voltage The reference voltage at which the magnetizing
saturation measurements were made

magSatFlux PerCent Core magnetizing saturation curve knee flux
level

phases PhaseCode Describes the phases carried by a power

transformer
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name type note
transfCoolingType TransformerCoolingType | Type of transformer cooling
normalllylnService Boolean inherited from: Equipment
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject

Association ends /\(\
[EN
Mult [Mult] name (type) ote
1 [0..1] HeatExchanger (HeatExchanger) A tranégmw Xﬁw
1 [1..*] Contains_TransformerWindings sf\n% Wgs
(TransformerWinding) / N K
1 [0..*] ContingencyEquipment (ContmgencyEqument) ’_)herl fro |pment
0..* [0..1] MemberOf_EquipmentContainer /\<> }-@edf : Equipment
(EquipmentContainer)
1 [0..*] OperationalLimitSet (Operationall |tS\J\ \errite/a{ from: Equipment
0..* [0..*] OperatedBy_Companies (Compa inherited from: PowerSystemResourg
1 [0..*] Contains_Measurements (Measur\gme t) /?nherited from: PowerSystemResourd
1 [0..*] OperatingShare ép%nM\ \) > inherited from: PowerSystemResourd
1 [0..1] OutageSchec{u@ %g&cl}ed{ne) ) inherited from: PowerSystemResourg
0..* [0..*] PsrLists (Perst) inherited from: PowerSystemResourd
0..* [0..1] PSRT\/er S%I’ype) < inherited from: PowerSystemResourg
0..* [0..%] Reporting@)h\mm}g@y\w inherited from: PowerSystemResourd
1.+ 0.1 Model@%@hgrity\&{t (\nweling\uthoritysm) inherited from: IdentifiedObject
6.6.28| Protec witch
A Protgegte itchds a’switching device that can be operated by ProtectionEquipment.
Attributes

name type note
normalOpen Bootean rreritedfrom—Switch
switchOnCount Integer inherited from: Switch
switchOnDate AbsoluteDateTime inherited from: Switch
retained Boolean inherited from: Switch
phases PhaseCode inherited from: ConductingEquipment
normalllylnService Boolean inherited from: Equipment
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
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Association ends

Mult [Mult] name (type) note
from
0..* [0..*] OperatedBy_ProtectionEquipments Protection equipments that operate this
(ProtectionEquipment) ProtectedSwitch.
1 [0..*] RecloseSequences (RecloseSequence) A breaker may have zero or more
automatic reclosures after a trip occurs.
0..* [0..1] CompositeSwitch (CompositeSwitch) inherited from: Switch
0..* [0..*] SwitchingOperations (SwitchingOperation) inherited from: Switch
0..* [0..1] BaseVoltage (BaseVoltage) inherited from: Conmr\quipmen
1 [0..*] ClearanceTags (ClearanceTag) inherited from: Q{rﬁjcyﬁg\th‘m\men
0..* [0..*] ProtectionEquipments (ProtectionEquipment) inherited froﬁ%@x{uct}\qﬁwpm
1 [0..*] Terminals (Terminal) inherite/d»sr{m\.\Co dwgén{ip\m/n
1 [0..*] ContingencyEquipment (ContingencyEquipment) inheritéd\from: ui&qen\/
0..* [0..1] MemberOf_EquipmentContainer iRherit omXEguipmeqt
(EquipmentContainer)
1 [0..*] OperationalLimitSet (OperationalLimitSet) / ,_j\rme}'n‘gw: Eqiiipment
0..* [0..*] OperatedBy_Companies (Company) f\\) ﬁhNted\meMwerSystemResource
1 [0..*] Contains_Measurements (Measmt) A > int‘q@ed‘\fr})zt PowerSystemResourde
1 [0..*] OperatingShare (OperatingShare) \ \werite from: PowerSystemResourde
1 [0..1] OutageSchedule (OutageScheduye’)’A inherited from: PowerSystemResourde
0..* [0..*] PsrLists (PsrList) \ (\ )nherited from: PowerSystemResourde
0..* [0..1] PSRType (PSRT@e) /\\ \) N > inherited from: PowerSystemResourde
0..* [0..7] ReportingGroP;{(RéﬁQrtiNgGNJ) inherited from: PowerSystemResourde
1.+ 0.1 Mode|i9QAutrl1\ori?98/e\{erdelh\%A\u\horRy§et) inherited from: IdentifiedObject
6.6.29| Reacti ili
Reacti elope 'versus’the synchronous machine's active power, in bgth the
genera For/each active power value there is a corresponding high
and lo walue. Typically there will be a separate curve for each dqoolant
condit ssure. The Y1 axis values represent reactive minimum and
the Y2
Attributes
name type note

coolantFerperature Femperature Fhe-machine's—coolant-temperature{e-g-

ambient air or stator circulating water)
hydrogenPressure Pressure The hydrogen coolant pressure
curveStyle CurveStyle inherited from: Curve
xUnit UnitSymbol inherited from: Curve
xMultiplier UnitMultiplier inherited from: Curve
y1Unit UnitSymbol inherited from: Curve
y1Multiplier UnitMultiplier inherited from: Curve
y2Unit UnitSymbol inherited from: Curve
y2Multiplier UnitMultiplier inherited from: Curve
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
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name type note
localName String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject

Association ends

Mult [Mult] name (type) note
from

0..1 [1..*] InitiallyUsedBySynchronousMachine
(SynchronousMachine)

Synchronous machin€és usigg this cufve
as default.

0..* [1..*] SynchronousMachines (SynchronousMachine) Synchronous;x\%ir;esQEk\g this cufve.
1 [0..*] CurveScheduleDatas (CurveData) inherited from: Cirv
1. ||10..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited M\Qer}t{fie bjeks
6.6.30| Rectifierlnverter O\
Bi-dirgctional AC-DC conversion equipment that c be™~ysed to coptrot” DC current, DC
voltage, DC power flow, or firing angle.
Ntr' te G
name ty \ \/ note
ratedU Voltage ( g ec}f\er/inverter primary base voltage.
bridges Integer \ \ \ \Qamkér of bridges.
commutatingReactance \ %ctance N \,(Z%mmutating reactance at AC bus frequendy.
commuffatingResistance I\ Re;ist n Commutating resistance.
compoundResistancy/\ \ \Bés{sta& > Compounding resistance.
minCon poundVoIta}g/ \ Wtag\\ \ Minimum compounded DC voltage.
frequengy /\& Freq Frequency on the AC side.
maxP ActivePoxver The maximum active power on the DC side[at
\\ which the converter should operate.
minP \ \ \ \A/e%ivePower The minimum active power on the DC side ft
/\ PN which the converter should operate.
maxU \ \ Voltage The maximum voltage on the DC side at whlich
the converter should operate.
minU \/ Voltage The minimum voltage on the DC side at which
the converter should operate.
operatingMede OperatingMede Operating-modeforthe-converter
phases PhaseCode inherited from: ConductingEquipment
normalllylnService Boolean inherited from: Equipment
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
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Association ends

Mult [Mult] name (type) note

from

0..* [0..1] BaseVoltage (BaseVoltage) inherited from: ConductingEquipment

1 [0..*] ClearanceTags (ClearanceTag) inherited from: ConductingEquipment

0..* [0..*] ProtectionEquipments (ProtectionEquipment) inherited from: ConductingEquipment

1 [0..*] Terminals (Terminal) inherited from: ConductingEquipment

1 [0..*] ContingencyEquipment (ContingencyEquipment) inherited from: Equipment

0..* [0..1] MemberOf_EquipmentContainer inherited from: Equi
(EquipmentContainer)

1 [0..*] OperationalLimitSet (OperationalLimitSet) inherited from/'\éluir;mgrk

0..* [0..*] OperatedBy_Companies (Company) inherited frofn\: P\s@é&SyMﬁ%ou}e

1 [0..*] Contains_Measurements (Measurement) inherit@%m'\\liow rS emﬁgsource

1 [0..*] OperatingShare (OperatingShare) te}\frorri\}\verki/ste}m{esource

1 [0..1] OutageSchedule (OutageSchedule) \ﬁei\ted m\iﬁqS}temResource

0..* [0..*] PsrLists (PsrList) / mhb‘{e m: PNerSystemResource

0..* [0..1] PSRType (PSRType) M\ \ j }Ah(;{it&ix&om%erSystemResource

0..* [0..*] ReportingGroup (ReportlngGrou A > int(eri dkfro : PowerSystemResourde

1. |[10..1] ModelingAuthoritySet (ModenngNho\k\aQ \ \'Qherited from: IdentifiedObject

6.6.31| RegulatingCondEq

at can regulate Measurements and

have ¢
name\/ & note

phases /\Q PhMM inherited from: ConductingEquipment

normalllylnService Q \ BW inherited from: Equipment

mRID N\ X Sting inherited from: IdentifiedObject

name \ \\\ \ \Sﬁ'ing inherited from: IdentifiedObject

localNa nx \ \ > String inherited from: IdentifiedObject

pathNarhe ; String inherited from: IdentifiedObject

aliasNae String inherited from: IdentifiedObject

descripfion String inherited from: IdentifiedObject

Association ends

Mult [Mult] name (type) note

from

0..1 [1..*] Controls (Control) The controller outputs used to actually
govern a regulating device, e.g. the
magnetization of a synchronous machine
or capacitor bank breaker actuator.

0..* [0..1] RegulatingControl (RegulatingControl) copy from ...

0..* [0..1] BaseVoltage (BaseVoltage) inherited from: ConductingEquipment

1 [0..*] ClearanceTags (ClearanceTag) inherited from: ConductingEquipment

0..* [0..*] ProtectionEquipments (ProtectionEquipment) inherited from: ConductingEquipment
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Mult [Mult] name (type) note
from
1 [0..*] Terminals (Terminal) inherited from: ConductingEquipment
1 [0..*] ContingencyEquipment (ContingencyEquipment) inherited from: Equipment
0..* [0..1] MemberOf_EquipmentContainer inherited from: Equipment
(EquipmentContainer)
1 [0..*] OperationalLimitSet (OperationalLimitSet) inherited from: Equipment
0..* [0..*] OperatedBy_Companies (Company) inherited from: PowerSystemResource
1 [0..*] Contains_Measurements (Measurement) inherited from: PowerSystemResource
1 [0."T Operaungshare (Operatngsnare) TAnerited from: POwWe urqe
1 [0..1] OutageSchedule (OutageSchedule) inherited from: rSysteNsource
0..* [0..*] PsrLists (PsrList) inherited fromersk}fQRe\@\rce
0..* [0..1] PSRType (PSRType) inherited fro}i\ P\\ys&%ﬁo@e
0..* [0..*] ReportingGroup (ReportingGroup) inheritéj fMWX{Sthssource
1. ||10..1] ModelingAuthoritySet (ModelingAuthoritySet) imé\(rowde tifh\dom\e/ct
6.6.32| RegulatingControl
Specifles a set of equipment that works together to(corjtrol a‘powe em quantity stich as
voltage or flow.
Attribute
name 6{pe A~ \ note
mode Regulating&ontra|Mede Mgulating control mode presently availgble.
i This specification allows for determining the
ind of regulation without need for obtaining the
[\ (‘\ units from a schedule.
targetR@nge t This is the case input target range. This
performs the same function as the value2
attribute on the regulation schedule in the gase
that schedules are not used. The value has|the
/\ units appropriate to the mode attribute.
targetValue FIW The target value specified for case input. This
value can be used for the target value withgut
the use of schedules. The value has the units
X appropriate to the mode attribute.
discrete] Boolean The regulation is performed in a discrete mpde.
mRID \ String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName. String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
Association ends
Mult [Mult] name (type) note
from
0..1 [0..*] RegulatingCondEq (RegulatingCondEq) The equipment participating in regulating
control.
0..* [0..1] RegulationSchedule (RegulationSchedule) Schedule for this regulating regulating
control.
0..1 [0..*] TapChanger (TapChanger) The tap changers participating in
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Mult [Mult] name (type) note
from
regulation.
0..* [0..1] Terminal (Terminal) The terminal associated with this
regulating control.
0..* [0..*] OperatedBy_Companies (Company) inherited from: PowerSystemResource
1 [0..*] Contains_Measurements (Measurement) inherited from: PowerSystemResource
1 [0..*] OperatingShare (OperatingShare) inherited from: PowerSystemResource
1 [0..1] OutageSchedule (OutageSchedule) inherited from: PowerSystemResource
0..” fo—}Pertists{Rerkict trhorited-from—RewerSystemReseourge
0. |[10..1] PSRType (PSRType) inherited from: PO)@rSyst%\Qesource
0..* [0..*] ReportingGroup (ReportingGroup) inherited from; (Qwers s \Q de

1.*  ||10..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited froﬁq |Bg\ed\c>ql}\

6.6.33| RegulatingControlModeKind enumeration

The kind of regulation model. For example: regulating vokage; C power, active power,
etc.

Enum

N
N5 ¢ KD e

voltage Volt eﬁs\sp&s'\fied.\/

activePower Active p ;)\Ls s}%ified.

—~

reactivelPower Ré{cme pchvghsvs{ecified.

currentflow & ( urr\r'r-t-)IOV\\iS/?pecified.

fixed Won mode is fixed, and thus not regulating.
6.6.34| Regulati edule
A pre-gstablished erfi a ontroIIed variable, e.g., busbar voltage.
Q Attributes
type note
lineDrof MN Boolean Flag to indicate that line drop compensation is
to be applied
lineDrogR Resistance Line drop resistance
lineDropX Reactance Line drop reactance
timeStep Seconds inherited from: RegularintervalSchedule
endTime AbsoluteDateTime inherited from: RegularintervalSchedule
startTime AbsoluteDateTime inherited from: BasiclntervalSchedule
value1Unit UnitSymbol inherited from: BasiclntervalSchedule
value1Multiplier UnitMultiplier inherited from: BasiclntervalSchedule
value2Unit UnitSymbol inherited from: BasiclntervalSchedule
value2Multiplier UnitMultiplier inherited from: BasiclntervalSchedule
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
aliasName String inherited from: IdentifiedObject



https://iecnorm.com/api/?name=18d776aa8a640a66b4d7abe6336fab54

61970-301 © IEC:2011 - 131 -

name type note
description String inherited from: IdentifiedObject

Association ends
Mult [Mult] name (type) note
from
0..1 [0..*] RegulatingControl (RegulatingControl) Regulating controls that have this
Schedule.
0..1 [0..*] VoltageControlZones (VoltageControlZone) A VoltageControlZone may have a
voltage regulation schedule.
1 [1..*] TimePoints (RegularTimePoint) inherited from: RegWalSchedule
1..% [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from:Awfieﬁ%je}t\
6.6.35| SeriesCompensator
A serips compensator is a series capacitor or reactor or ar AC without
chargipg susceptance.
Attributes
N

name type \ ) / A Mte
r ReS|stan%e/\ A >Posit6/e &({q):em:s}esistance
X Reactance ositive sequence reactance
phases PhaseCod9/A inherited from: ConductingEquipment
normalllylnService Boolean \ <\ }r\\eri d from: Equipment
mRID ( \§tri{r(g_\\ X @s‘erited from: IdentifiedObject
name ,\ Sﬁi\ng(\ inherited from: IdentifiedObject
localNae L @({ing \ inherited from: IdentifiedObject
pathName < > 2 étri%\ \/ inherited from: IdentifiedObject
aliasNae ( SN/\ ) inherited from: IdentifiedObject
descripfion (\ %&King > inherited from: IdentifiedObject

\\ Association ends
Mult \ [Mult] name (type) note
from & \}
0..* 0..1] Base tag}(BaseVoltage) inherited from: ConductingEquipmen
1 [0{,’)] ClearanceTags (ClearanceTag) inherited from: ConductingEquipmen
0..* fO—“fProtectionEquipments(ProtectiomEquipmernt) reritedfrom—ConductimgEquiprmen
1 [0..*] Terminals (Terminal) inherited from: ConductingEquipment
1 [0..*] ContingencyEquipment (ContingencyEquipment) inherited from: Equipment
0..* [0..1] MemberOf_EquipmentContainer inherited from: Equipment
(EquipmentContainer)

1 [0..*] OperationalLimitSet (OperationalLimitSet) inherited from: Equipment
0..* [0..*] OperatedBy_Companies (Company) inherited from: PowerSystemResource
1 [0..*] Contains_Measurements (Measurement) inherited from: PowerSystemResource
1 [0..*] OperatingShare (OperatingShare) inherited from: PowerSystemResource
1 [0..1] OutageSchedule (OutageSchedule) inherited from: PowerSystemResource
0..* [0..*] PsrLists (PsrList) inherited from: PowerSystemResource
0..* [0..1] PSRType (PSRType) inherited from: PowerSystemResource
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Mult [Mult] name (type) note

from

0..* [0..*] ReportingGroup (ReportingGroup) inherited from: PowerSystemResource
1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject

6.6.36 ShuntCompensator

A shunt capacitor or reactor or switchable bank of shunt capacitors or reactors. A section of a
shunt compensator is an individual capacitor or reactor. Negative values for mVArPerSection
and nominalMVAr indicate that the compensator is a reactor.

Attributes

name type ﬁne

N
A, (-\
aVRDelpy Seconds Time delay required fonthe deyice.tobe
connected or djsconnected au ahi tage
regulation (A{/ﬁs).\

bOPerS¢ction Susceptance Zero smu t(\cﬁerg g) Meptan e

per sectlon.
gOPerSegction Conductance Zexrd sequen s%nt( M) conductan¢e
er s/ec\tion.

maximumSections Integer \%r{é pacitorhank, the maximum number| of
(\ seCti s@é\may e switched in.

=

maxU Voltage The axiMm oltage at which the capacitg
nkvshquld operate.

minU Voltage JTheMpinimum voltage at which the capacitof
\b{nk ould operate.

nomQ acti e Q minal reactive power output of the capadjtor
nk at the nominal voltage. This number
N )

normal{ections For a capacitor bank, the normal number of]
sections switched in. This number should

should be positive.
N
nomU ltage 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.
A

correspond to the nominal reactive power

(\ (nomQ).

reactivelPerSecti \ R}aétivePower For a capacitor bank, the size in reactive power
of each switchable section at the nominal
voltage.

switchOjnCount Integer The switch on count since the capacitor coynt
was last reset or initialized.

switchOnDate AbsoluteDateTime The date and time when the capacitor bank|was
1 + Haohad

voltageSensitivity VoltagePerReactivePower Voltage sensitivity required for the device to
regulate the bus voltage, in voltage/reactive
power.

yPerSection Admittance For a capacitor bank, the admittance of each

switchable section. Calculated using the
reactive power per section and corrected for
network voltage.

phases PhaseCode inherited from: ConductingEquipment
normalllylnService Boolean inherited from: Equipment

mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject

pathName String inherited from: IdentifiedObject
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name type note
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject

Association ends

Mult [Mult] name (type) note
from
0..1 [1..*] Controls (Control) inherited from: RegulatingCondEq
0..* [0..1] RegulatingControl (RegulatingControl) inherited from: RegulatingCondEq
0..* [0..1] BaseVoltage (BaseVoltage) inherited from: Con(}lﬁ:—ti\nggquipmen
1 [0..*] ClearanceTags (ClearanceTag) inherited from: C(‘o/rﬂuct}'QQEq}iQmen
0..* [0..*] ProtectionEquipments (ProtectionEquipment) inherited frog(\‘\}n\duct\w\gé‘qgipn\m
1 [0..*] Terminals (Terminal) inheritemr%s\Co dustingEquip

..*] ContingencyEquipment (ContingencyEquipment) inheritéq fromib@er\ﬁ\ )

[0..1] MemberOf_EquipmentContainer quipm
(EquipmentContainer)

1 [0..*] OperationalLimitSet (OperationalLimitSet) / mh\t\ew Equipment

0..* [0..*] OperatedBy_Companies (Company) /\\ ) )Ah?\lte\d\(om.\PéNerSystemResource
1 [0..*] Contains_Measurements (Measu ent) A > t{erl d fr)ﬂ PowerSystemResourde
1 [0..*] OperatingShare (OperatmgShar%\ \ \Qherlte} from: PowerSystemResourde
1 [0..1] OutageSchedule (OutageSchedulﬁv)'L inherited from: PowerSystemResourde
0..* [0..*] PsrLists (PsrList) \ herited from: PowerSystemResourde
0..* [0..1] PSRType (PSRT{\)\ /\\ \) B inherited from: PowerSystemResourde
0..* [0..7] ReportlngGroFLQ (R ort}rkgGroup) inherited from: PowerSystemResourde
1.+ 0.1 ModelmgAutrﬁorﬁys/e\?\@del\n\gA hor\TKEY/ inherited from: IdentifiedObject

6.6.37

A facility for provi
consisfs of a st
capacitor ar

Statlc@m ensator

The SY MVar output mode or in voltage control mode. When in Joltage
contro Qutput of the SVC will be proportional to the deviation of voltage |at the
controlled b i Itage setpoint. The SVC characteristic slope defines the propjortion.

If the poltage-a

zero.
Attributes
name type note

capacitiveRating Reactance Maximum available capacitive reactive power.

inductiveRating Reactance Maximum available inductive reactive power.

sVCControlMode SVCControlMode SVC control mode.

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

voltageSetPoint Voltage The reactive power output of the SVC is
proportional to the difference between the
voltage at the regulated bus and the voltage
setpoint. When the regulated bus voltage is
equal to the voltage setpoint, the reactive power

ntrollable shunt reactive power. The SVC typically
Ilter, thyristor-controlled reactor, and thyristor-switched

ontrolled bus is equal to the voltage setpoint, the SVC MVar ouftput is
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name type note
output is zero.
phases PhaseCode inherited from: ConductingEquipment
normalllylnService Boolean inherited from: Equipment
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
aliasName String inherited from: IdentifiedObject
descripfion String inherited from: IdentifiedObjec
Association ends /\<\ “
Mult [Mult] name (type) \/
from {\\\\\\
0..1 [1..*] Controls (Control) d\f\ n\egula ingCondEq
0..* [0..1] RegulatingControl (RegulatingControl) -rn.@ ed\éq].)”@\gu@r?gConqu
0..* [0..1] BaseVoltage (BaseVoltage) / Aghehﬁdw ConductingEquipmen
1 [0..*] ClearanceTags (ClearanceTag) \) /i/nh?\ited\ﬁ\om:E/onductingEquipmen
0..* [0..*] ProtectionEquipments (Protectlc@/\kpmzf(\\ % inh‘qi)ed‘\fr;a%: ConductingEquipmen
1 [0..*] Terminals (Terminal) \ \n@ritge{ from: ConductingEquipmen
1 [0..*] ContingencyEquipment (Contingericy quip%x\y\ inherited from: Equipment
0..* [0..1] MemberOf_EquipmentContainer \ m \ /?nherited from: Equipment
(EqumentContalner)
1 [0..%] OperatlonalleltS@\(Op\e&atlonalL\)\ et) inherited from: Equipment
0..* [0..7] OperatedBy_t) M&(Cor‘n\\x@ \/ inherited from: PowerSystemResourg
1 [0..%] Contwe%uremel%h\@as}@w)) inherited from: PowerSystemResourd
1 [0..%] OperaM}/ﬁ{\@p{era\wsrk\ > inherited from: PowerSystemResourd
1 [0..1] Outag/géb\aqme\(Q %gkeSche}u}Y inherited from: PowerSystemResourg
0..* [0..%] Ps/l\stNPs\%\ inherited from: PowerSystemResourd
0..* [0..1] @RWSRI'yM > inherited from: PowerSystemResourd
0..* | e}grtih@&%up\cﬁeportingGroup) inherited from: PowerSystemResourd
1. [ON:MgNWet (ModelingAuthoritySet) inherited from: IdentifiedObject
6.6.38) SVCCo ode enumeration
Static MArcompensator control mode.

Enums

name note

reactivePower

voltage

off

6.6.39 Switch

A generic device designed to close, or open, or both, one or more electric circuits.
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Attributes
name type note

normalOpen Boolean The attribute is used in cases when no
Measurement for the status value is present. If
the switch has a status measurement, the
Discrete.normalValue is expected to match with
the Switch.normalOpen.

switchOnCount Integer The switch on count since the switch was last
reset or initialized.

switchOnDate AbsoluteDateTime The date and time when the switch was last
switched on.

retaineg Boolean Branch is retained in a bus/bransh model,

phases PhaseCode inherited from: Condugﬁl\g\‘éqme}t\

normalllylnService Boolean inherited from: Eq%r}\éxk \

mRID String inherited from:/kjgn}\Qed\ij {

name String inherited frong'\ldemobi{ect

localNae String inherite@‘r%'\%n dbbje\

pathNarhe String inherite %m{cﬁtifiéqm

aliasNae String ﬁheﬁﬂ-}jﬂ fr(%\ 'fie@bject

descripfion String dﬁs\m I ntifiedObject

k)

Mult [Mult] name (type note

from (\

0..* [0..1] CompositeSwitleCc%on‘QteM}r\ \\) ‘\) Composite switch this switch belongg to.

0..* [0..%] SwitchingOth‘chWﬁQ&)\) A switch may be operated by many

schedules.

0..* [0..1] Base%lége @aseVo@aQE\ \/ inherited from: ConductingEquipmen

1 [0..7] CIearaM}a’g\\?’&w{raNa@\ > inherited from: ConductingEquipmen

0..* [0..7] Protec}k{ﬁﬁ\}{ipm\ths\(Qotect%?%uipment) inherited from: ConductingEquipmen

1 [0..7] Te/n{n&Q (NN al) inherited from: ConductingEquipmen

1 0..7] Qntmgxﬂ\E ipm t@ontlngencyEqmpment) inherited from: Equipment

0..* m Eqwb;entContamer inherited from: Equipment

ipm o arer)

1 0..7] Op tlonal imitSet (OperationalLimitSet) inherited from: Equipment

0..* [0.,%] OperatMCompanies (Company) inherited from: PowerSystemResourde

1 [0.2] Contains_Measurements (Measurement) inherited from: PowerSystemResourde

1 [0..*] OperatingShare (OperatingShare) inherited from: PowerSystemResource

1 [0..1] OutageSchedule (OutageSchedule) inherited from: PowerSystemResource

0..* [0..*] PsrLists (PsrList) inherited from: PowerSystemResource

0..* [0..1] PSRType (PSRType) inherited from: PowerSystemResource

0..* [0..*] ReportingGroup (ReportingGroup) inherited from: PowerSystemResource

1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject

6.6.40 SynchronousMachine

An electromechanical device that operates synchronously with the network.

machine operating either as a generator or synchronous condenser or pump.

It is a single
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Attributes
name type note
aVRToManuallLag Seconds Time delay required when switching from
automatic voltage regulation (AVR) to Manual
for a lagging MVAr violation.
aVRToManuallLead Seconds Time delay required when switching from

automatic voltage regulation (AVR) to Manual
for a leading MVAr violation.

baseQ ReactivePower Default base reactive power value. This value
represents the initial reactive power that can be
used by any application function.
condengerP ActivePower Active power consumed whén in~condenser
mode operation.
coolantCondition Float Temperature or prey@g of c{cﬁq\t medium.
coolantype CoolantType Method of cooling %»Q?:‘hk
dampin Damping i ity
ar
e
inertia PU orWotor when operating at
.‘Thjs valbe/is used in the
powey reference frame for
/\ i imulator solutions.
manualToAVR Seconds Wired when switching from
nual t omatic voltage regulation (AVR).
This\value is used in the accelerating powef
N\ e frame for powerflow solutions
maxQ acti e w ximum reactive power limit. This is the
aximum (nameplate) limit for the unit.
maxU I\ Itage Maximum voltage limit for the unit.
minQ \ R\gén{eP\Ker S Minimum reactive power limit for the unit.
minU \/ \ Minimum voltage limit for the unit.
operatirjgMode chr MﬂneOpera Current mode of operation.
/\ tingMode
gPercerjt PerCent Percent of the coordinated reactive control that
(\ comes from this machine.
r N\ R&i/stance Positive sequence resistance of the
\ synchronous machine.
r0 \! Resistance Zero sequence resistance of the synchronops
machine.
r2 Resistance Negative sequence resistance.
ratedS Arr_\rr_\nrnnfpnulnr Namnrr_\lafn :\rr_\rr_\arnnf power rafing for the unit.

referencePriority

Integer

Priority of unit for reference bus selection. 0 =
don t care (default) 1 = highest priority. 2 is less
than 1 and so on.

type SynchronousMachineType Modes that this synchronous machine can
operate in.

X Reactance Positive sequence reactance of the
synchronous machine.

x0 Reactance Zero sequence reactance of the synchronous
machine.

x2 Reactance Negative sequence reactance.

xDirectSubtrans Reactance Direct-axis subtransient reactance, also known
as X"d.

xDirectSync Reactance Direct-axis synchronous reactance: the quotient

of a sustained value of that AC component of
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name type note

armature voltage that is produced by the total
direct-axis flux due to direct-axis armature
current and the value of the AC component of
this current, the machine running at rated
speed. (Xd)

xDirectTrans Reactance Direct-axis transient reactance, also known as
X'd.

XQuadSubtrans Reactance Quadrature-axis subtransient reactance, also
known as X"q.

xQuadSync Reactance Quadrature-axis synchronous reactance (Xq):
the ratio of the component of reactlve armature
vOIllage, due 10 the quadlal ent
of armature current, to this'"compogent of
current, under steady s and at
rated frequency.

xQuadTfans Reactance Quadrature-axis transi eactageenalso

known as X'q

phases PhaseCode inherited frorﬁ\Congk{qw en

normalllyinService Boolean mhenteé‘ ui nt \

mRID String inhefite N&tif@w

name String ﬁmepi'tefj fr&v\:lwe(g)bject

localNafne String (\d i}éd mm:TathifiedObject

pathNarpe String < ( N (\mher({ed M:MtifiedObject

aliasNae String \\heritWIdentifiedObject

descripfion String |nhe ited from: ldentifiedObject

\sio@n%s

Mult ame (type) note

from

1..* [0..1] Mem@G eratingUnit, (Genhe tiMit) A synchronous machine may operatel as a
generator and as such becomes a
member of a generating unit.

1 [0..1] Drives Hy oRump W The synchronous machine drives the
turbine which moves the water from & low
elevation to a higher elevation. The
direction of machine rotation for pumping
may or may not be the same as for
generating.

0..* [0 .*] D¢ nBy me\Mover (PrimeMover) Prime movers that drive this
SynchronousMachine.

1..% [0£A] InltlalReact|veCapab|I|tyCurve The default ReactiveCapabilityCurve|for

(ReactiveCapabilityCurve) use by a SynchronousMachine.

1..% [0..*] ReactiveCapabilityCurves (ReactiveCapabilityCurve) All available reactive capability curves for
this SynchronousMachine.

0..1 [1..*] Controls (Control) inherited from: RegulatingCondEq

0..* [0..1] RegulatingControl (RegulatingControl) inherited from: RegulatingCondEq

0..* [0..1] BaseVoltage (BaseVoltage) inherited from: ConductingEquipment

1 [0..*] ClearanceTags (ClearanceTag) inherited from: ConductingEquipment

0..* [0..*] ProtectionEquipments (ProtectionEquipment) inherited from: ConductingEquipment

1 [0..*] Terminals (Terminal) inherited from: ConductingEquipment

1 [0..*] ContingencyEquipment (ContingencyEquipment) inherited from: Equipment

0..* [0..1] MemberOf_EquipmentContainer inherited from: Equipment

(EquipmentContainer)
1 [0..*] OperationalLimitSet (OperationalLimitSet) inherited from: Equipment
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Mult [Mult] name (type) note

from

0..* [0..*] OperatedBy_Companies (Company) inherited from: PowerSystemResource
1 [0..*] Contains_Measurements (Measurement) inherited from: PowerSystemResource
1 [0..*] OperatingShare (OperatingShare) inherited from: PowerSystemResource
1 [0..1] OutageSchedule (OutageSchedule) inherited from: PowerSystemResource
0..* [0..*] PsrLists (PsrList) inherited from: PowerSystemResource
0..* [0..1] PSRType (PSRType) inherited from: PowerSystemResource
0..* [0..*] ReportingGroup (ReportingGroup) inherited from: PowerSystemResource
1..% [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: Ident(ﬁﬂe%b;kect

6.6.41| SynchronousMachineOperatingMode enumeration

Synchfonous machine operating mode.

Enums (\ \

name PO\~

>

generatpr

([~ X
condenger f\\)/ A
)

6.6.42)] SynchronousMachineType<€numeration

Synchfonous machine type.

N A )

name ,\ note

generatpr L \

condenger < > 2 < \/

generatpr_or_condenser, \J\

6.6.43 \)

Mechgnism for c ing tragsfosmer winding tap positions.

Attributes
name > type note

highStep Integer Highest possible tap step position, advanceg
from neutral.

initialDelay Seconds For an LTC, the delay for initial tap changer
operation (first step change).

lowStep Integer Lowest possible tap step position, retard from
neutral.

neutralStep Integer The neutral tap step position for this winding.

neutralU Voltage Voltage at which the winding operates at the
neutral tap setting.

normalStep Integer The tap step position used in "normal" network
operation for this winding. For a "Fixed" tap
changer indicates the current physical tap
setting.

stepPhaseShiftincrement AngleDegrees Phase shift per step position. A positive value
indicates a positive phase shift from the winding
where the tap is located to the other winding
(for a two-winding transformer).



https://iecnorm.com/api/?name=18d776aa8a640a66b4d7abe6336fab54

61970-301 © IEC:2011 - 139 -

name type note

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

subsequentDelay Seconds For an LTC, the delay for subsequent tap
changer operation (second and later step
changes).

tculControlMode TransformerControlMode | For an LTC, the tap changer control mode.

type TapChangerKind The type of tap changer. Indicates the ability of

the transformer to perform various regulation
tasks. The tap changer must be also be
associated with a RegulationControl object
before any regulation is possible.

mRID String inherited from: IdentifiedOpject
name String inherited from: Identifi@(ﬁje

localNae String inherited from: Ide@fi\eg jec\

pathName String inherited frorryme{t\lﬁ'@d\qt)j\N

aliasNae String inherited/me\denti i Otﬁgct \/

descripfion String inheriteé{oNgnﬁik Objeét>
N

Association e dsm

Mult [Mult] name (type) note

from <\

0. |[10..1] RegulatingControl (RegulatingContral) \ N_

0..* [1] TransformerWinding (TransformerWindin A transformer winding may have tap
hangers, separately for voltage and
phase angle.

o
*
S

2 OperatedBy_C')\om niMompaM =~ \\/ inherited from: PowerSystemResourde

_\
S

| Contains_Me#s\l\eM (Meas emé»(l\/ inherited from: PowerSystemResourde

A
=]

2 Opermha (Oper}i@ha}w\ > inherited from: PowerSystemResourde

_\
S

1] OutaM@{Wtaﬁe\Scwlex inherited from: PowerSystemResourde

0..* [0..7] PsrLists/(‘R%RLis?)\ \/\ inherited from: PowerSystemResourde
0..* [0..1] PSRT;p\e (}S\S}{\Q/pe\)\ \/ inherited from: PowerSystemResourde
0..* [0..%] }épo}mg\\s\robg(}? or@gGroup) inherited from: PowerSystemResourde

1. [m&@i.\géﬁ%ori\smmodenngAuthoritySet) inherited from: IdentifiedObject

6.6.44| T C}¢\mg Wenumeration

Transformer tap c
operatjng/mode.

er type. Indicates the capabilities of the tap changer independenf of the

Enums
name note
fixed Not capable of control. This is also indicated by no
association of TapChanger to a RegulatingControl.
voltageControl Capable of voltage control.
phaseControl Capable of phase control.
voltageAndPhaseControl Capable of voltage and phase control.

6.6.45 TransformerControlMode enumeration

Control modes for a transformer.
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Enums
name note

off Off control

local Local control

volt Voltage control

active Active power flow control

reactive Reactive power flow control

6.6.46 TransformerCoolingType enumeration

Type qf transformer cooling.
6.6.47| TransformerWinding
A winding is associated with each defined terminal of a transfor (or pha er
Attributes Q \
~N
name type / n\er
b Susceptance PR Q\/Iag e zmg\b\{nc%u@/eptance (B mag).
b0 Susceptan éb/o eqiience magnetizing branch
f\ s uscépta
connectjonType WindingCo%\ecti}r\ e type_of connection of the winding.
emergepcyS ApparentPgwer The qpparent power that the winding can cgrry
(RN \Bn\ der ®mergency conditions.
g /\ r),d‘LTC'taQ\ \\ gnet|zmg branch conductance (G mag).
g0 (%&ductanc \’fero sequence magnetizing branch
[\ conductance.
groundqdd \ \g\s\ean Set if the winding is grounded.
insulatignU \/ \ Wta\ \ Basic insulation level voltage rating.
r Resi V Positive sequence series resistance of the
/\ winding.
ro \ esistance Zero sequence series resistance of the wingling.
ratedS \ @p%arentPower The normal apparent power rating for the
/\ \ winding.
ratedU \ \) Voltage The rated voltage (phase-to-phase) of the
winding, usually the same as the neutral
voltage.
rground Resistance Ground resistance path through connected
grounding transformer.
shortTermS ApparentPower Apparent power that the winding can carry for a
short period of time.
windingType WindingType The type of winding.
X Reactance Positive sequence series reactance of the
winding.
x0 Reactance Zero sequence series reactance of the winding.
xground Reactance Ground reactance path through connected
grounding transformer.
phases PhaseCode inherited from: ConductingEquipment
normalllylnService Boolean inherited from: Equipment
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject



https://iecnorm.com/api/?name=18d776aa8a640a66b4d7abe6336fab54

61970-301 © IEC:2011 —141 -
name type note
localName String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
Association ends
Mult [Mult] name (type) note
from
1..* [1] MemberOf_PowerTransformer (PowerTransformer) A transformer has wf@m){e\
1 [0..*] TapChangers (TapChanger) A transformer wij g
changers, sep
phase angleg
does not havg an s
TapChanhg
be fixeq tap.
1 [0..*] From_WindingTest (WindingTest)
test
0.1 |[{0..] To_WindingTest (WindingTest) U he Wi dir@t\s?}or which the
ansf r winding (terminal)
/\(\ pagi%\ s the "to" end of the tedt.
0..* [0..1] BaseVoltage (BaseVoltage) \ & ) Q inhérl{ed)\f‘r/om: ConductingEquipmen
1 [0..*] ClearanceTags (ClearanceTag) > \ in\ﬁer-i%e/d from: ConductingEquipmen
0..* [0..*] ProtectionEquipments (Protectior(Equi?m{nt) \gnherited from: ConductingEquipmen
1 [0..*] Terminals (Termipm’)\ \ \ \\ inherited from: ConductingEquipmen
1 [0..7] ContlngencyEqU| ent ontmge}w\wpment’)\/ inherited from: Equipment
0..* [0..1] MemberOf utpmentContainer inherited from: Equipment
(Equment%talréw %\
1 [0..7] Oper&)n Llne\Set ((ﬁ@ra\wal |t§et/ inherited from: Equipment
0..* [0..7] Operateg\%_c \p/e}\'\es(%qm{ y inherited from: PowerSystemResourde
1 [0..7] Contai{s_\h\e\aﬁjre}gnts MeaS)?rement) inherited from: PowerSystemResourde
1 [0..7] (}p@m@\\;\Shé\e?&Qera ingShare) inherited from: PowerSystemResourde
1 [O/LLO\\tageS\rNuN\(OMSchedule) inherited from: PowerSystemResourde
0..* [S\F\‘Qs\iswst B inherited from: PowerSystemResourde
0..* [O..1]}’S§rype (*\S}%/pe) inherited from: PowerSystemResourde
0..* [0..%] ReporWup (ReportingGroup) inherited from: PowerSystemResourde
1..* [0x1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject

6.6.48 VoltageControlZone

An area of the power system network which is defined for secondary voltage control
purposes. A voltage control zone consists of a collection of substations with a designated bus
bar section whose voltage will be controlled.
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Attributes
name type note
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
Association ends
Mult [Mult] name (type) note'
from
0..1 [1] BusbarSection (BusbarSection) A Volt ge(%\(\gg;\*iiwwd by a
de}Qna ed Bys Segtion.
0..* [0..1] RegulationSchedule (RegulationSchedule) olta on one y have a
0..* [0..*] OperatedBy_Companies (Company) / f@he}ﬁ@MP@verSystemResource
1 [0..*] Contains_Measurements (Measurement) f\\) /nhff{ted\ﬂ'gm: PowerSystemResourde
1 [0..*] OperatingShare (OperatingShar{{ (\ 8 inheri M: PowerSystemResourde
1 [0..1] OutageSchedule (OutageScheduhx)\ \ Wfrom: PowerSystemResourde
0..* [0..*] PsrLists (PsrList) inherited from: PowerSystemResourde
0..* [0..1] PSRType (PSRTy;}Q) \ (\ therited from: PowerSystemResourde
0..* [0..*] ReportingGroup ep}r&in@rm\\ \\) \\) inherited from: PowerSystemResourde
1.+ 0.1 ModelingAutrbety&\e\(MB‘del(ngéutﬁ\W) ) inherited from: IdentifiedObject

6.6.49 Windinﬁn ctionnehumevxation
Winding connecti .

Enums

note

\__mmON NS

D IO\ Delta

Y AN \ Wye
z ) ZigZag
6.6.50| < WindingTest

Physical winding test data for the winding/tap pairs of a transformer (or phase shifter). This
test data can be used to derive other attributes of specific transformer or phase shifter
models.

Attributes

name type note

PerCent The exciting current on open-circuit test,
expressed as a percentage of rated current, at

nominal voltage.

excitingCurrent

The tap step number for the "from" winding of
the test pair.

fromTapStep Integer

The leakage impedance measured at the "from
winding with the "to" winding short-circuited

leakagelmpedance Impedance
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name type note

and all other windings open-circuited. Leakage
impedance is expressed in units based on the
apparent power and voltage ratings of the
"from" winding.

loadLoss KWActivePower The load loss kW ("to" winding short-circuited)
from the test report.

nolLoadlLoss KWActivePower The no load loss kW "to" winding open-
circuited) from the test report.

phaseShift AngleDegrees The phase shift measured at the open-circuited
"to" winding, with the "from" winding set to the
"from" winding's rated voltage and all other
[ WiITTHHTTgS OpEen-CiTCuitea:

toTapStl—zp Integer The tap step number f%e "to" winding, of [the
test pair. aN

voltage Voltage The voltage measufed e open-dircuited "to"
winding, with the "frgm"\winding ‘set toxth

"from" winding”s rated\voltagedand otHer
windings opeR-circui

mRID String inherite(fnh\l\@nw\(\)bje\x{

name String inpeﬁ@d@m:\lﬁtif@ab}ed{

localNae String ﬁmepi'tefj fr&v\:lwe(g)bject

pathName String (\ \l‘qbz%iyéd ﬁ\m:\lﬁekntifiedObject

aliasNae String < <\ (}nher({ede:MtifiedObject

descripfion String \h\heritWIdentifiedObject

note

Mult [MG1t] am (¢ Qa@l\j\)&@
ST )Y

0..* [1] From_TrapsformerWinding\(TransforfRerWimding) The winding from which the test was
/\ conducted.

0..* [0..1] To_TrM MYjrdingJransformerWinding) The winding to which the test was
conducted. Note that although the "from"
side of the test is required, the "to" s|de

of a test is not always required.

1.5 |l0..1 od?ﬁngip\uth ritN (D@delingAuthoritySet) inherited from: IdentifiedObject
N\ .
6.6.51 dingType enumeration
Winding typ
Enums
name note
primary
secondary
tertiary
quaternary

6.6.52 WireArrangement

Identification, spacing and configuration of the wires of a ConductorType, with reference to
their type.
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Attributes
name type note
mountingPointX Integer Mounting point where wire One is mounted
mountingPointY Integer Mounting point where wire One is mounted
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
aliasName String inherited from: IdentifiedOp}e‘c‘(\
descripfion String inherited from: Identifie ject
Association ends <\\
Mult [Mult] name (type) \n te\>
from VAN
0..* [0..1] ConductorType (ConductorType) dNy hs\%a/}e up of wire
/ thakcambe,configured’in several ways.
0..* [0..1] WireType (WireType) Wire peWnted at a specified
f\ lage in a\\VireArrangement.
1. ||10..1] ModelingAuthoritySet (Modeling(ﬁ;%e\rity &t 8 inheri q\%: IdentifiedObject
6.6.53| WireType \/
Wire ¢onductor (per IEEE specs). s, not

insulafed from each other,

ecific ire or combination of wire
Iec ical’current.

QN
SN

name/\ S } note
phaseCpnductorCoun Integer Number of conductor strands in the
A (symmetrical) bundle (1 to 12).
phaseCpnductorSpaging Wl_ermh Distance between conductor strands in a
(symmetrical) bundle.
ratedCurrent \ \C)>rentFIow Current carrying capacity of a wire or cable
N8 under stated thermal conditions.
gMR \ \) ShortLength Geometric mean radius. If we replace the
conductor by a thin walled tube of radius GMR,
then its reactance is identical to the reactarce
of the actual conductor.
radius ShortLength The radius of the conductor.
resistance Resistance The resistance per unit length of the conductor.
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
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Association ends

Mult [Mult] name (type) note
from
0..1 [0..*] WireArrangements (WireArrangement) A WireType is mounted at a specified

place in a WireArrangement.

1..% [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject

6.7 Generation - Generation package summary

nomic
Geng¢ration

This package contains packages that have information for Unit Commijt
Dispatch of Hydro and Thermal Generating Units, Load Forecastin
Contrgl, and Unit Modeling for Dynamic Training Simulator.

A

P \
Production < \+\ <\aen@tiond\mam\rssj |
IEC 2034/11
n

N\

Figure Drising
Gererd

6.8

6.8.1

The pn s S rators.
These S de production costing information which is used to econofnically
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Equipment
GeneratingU nit

(AN

NuclearGeneratingUnit inherits directly from
GeneratingUnit and not ThermalGeneratingUnit
because ThemalGeneratingUnit is modeling a
fossil fuel unit. Until a fossil fuel unit is
available and fossil modeling is moved away from

ThermalGeneratingUnit and
ThermalCeneratinglinit is made ahstract \we will

Figure

not subclass NuclearGeneratingUnit from

ThermalGeneratingUnit.

kdd - 11/06/2008
NuclearGeneratingU nit

2035/1

Figure 47 — Nucle

47 is not documented.

3
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Core::
Curve

Core::
RegularintervalS chedule

> Core::
Identif iedObject

— 147 -

GenUnitOpS chedule

+GenUnitOpSchedule

0..1

SteamSendoutScheduleJ

|| GenUnitOpCostCurve

GrossT

NetActivePow erCurve

+GenUnitOpCostCurves

0..*

+GeneratingUnit| 1

+SteamSendoutSchedule

+CogenerationPlant

+GeneratingUnit 1

GeneratingUnit

0..*

+GrossToNetActivePowerCurves

HydroPump

+ Drives_HydroPump
0..1

+ Contains_Synchron

+GeneratingUnit 1

+MemberOf_Cod

+ DrivenH

\

Wires::
ly_SynchronousMachine 1 Synchro

nousM achine

Additional Hydro
types shown on
Hydro diagram

+ Colptains§enerati

uni0..1

AirCompressor

+ Drives_AirCompressor

%rn%l(:ene mB]gU nit
1 N

+ DrivenBy_CombustionTurbine

0..1

GenerationDynamics:
:CombustionT urbine

Figure
Produ
extern

ction, package

Figure 48 — Main

bl classes that have associations with Production classes.

umented as follows. This diagram shows all classes included
at are needed by both Hydro and Thermal generation. It also sho

IEQ

Core::
Pow erSystemResource

2036/11

in the
Vs key
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«Datatype»
CostPerHeatUnit

{root}

«Datatype» «Datatype»
Classif ication Domain:: CostPerEnergyUnit
{root} {root}
«Datatype» «Datatype»
Domain::CostRate HeatRate
{root} {root}

«Datatype»
Emission
{root}

«enumeration»

GeneratorOperatingM ode
{root}

«enumeration»
GeneratorControlM ode

{root}

«enumeration»
GeneratorControlSource

{root}

«enumeration
HydroPlantTy

«enumeration»
FuelType
{root}

«enumeration»
EmissionType

{root}

«enumeration»
PenstockType
{root}

«enumeration»
SpillwayGateType

«enumeatiQn»
SuygeTankCo b
H {root}f

{r%ﬂ-

{root

«@numeration»
|{< rgyConversionKind

W,

ureé 49 — Datatypes

generator
pumpAndGenerator

IEC 2037/11

s. This diagram shows the data types specific

to the
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re:

D Core:: <+ SynchronousM achine

RegularintervalS chedule

Pow erSystemResource

1 1..*  +Contains_SynchronousMachines
ronousMachine

0..1 +MemberOf_GeneratingUnit

| GeneratingUnit |

HydroPump Ii

+HydroGeneratingUi
Pumps 1. HydroGeneratingUnit
p 1 L 17

1.%
ingUnits 1| +TailbayLossCyirve 0..*
1 + HydroGen rati"g‘{?iﬁilbayLossCurve
+HydroGeneratingUnit
+Spillsinto
+Heservoir\ 1 0=
+MembefOf_HydroPowerPlant
+MemberOf_HydroPowerPlant
Reservoir 0.1
+Spillsfrom  0..1
+ Reservoir 0..1 +HydroPowerPlants 0..* |HydroPowerPIant

+ Drives_Hy

+Contain_|
+HydroP.

+HydroPumpOpSch

+Contain_HydroGener:

Hydro PumpOpS chedule

Inflow Forecast

+InflowForecast \0..*

+Reservoir

+ HydroGeneratingEfficiencyCurve

HydroGeneréngE f fMe k

+Reservoir

i3

EC  2038/11

Figure
packa

Hydro
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Core::
Identif iedObject

EmissionAccount

+EmmissionAccounts

GeneratingUnit

FossilFuel

+ FossilFuel

| EmissionCurve

+ThermalGeneratingigjt

+ ThermalGeneratingUnit

IT hermalGeneratingU nit

U ]
+ EmissionCurves

+ ThermalCGene

+ThermalGeneratingUnit <>

+ThermalGeneratiggUnit

+StartupModel

1

1 +HeatRateCurv

+ThermalGe tingUnit
1 N\
1 ! +Heatlnput€urvi {eathtC\r{e
1 + ThermalGeneratingUyit

it

0. HeatRateCurve

M
V

Core:
Curve

StartRampCurve [—

Figure
packa

6.8.2

Combuistion<turbi
storage (CAES) plant.

ows. This diagram shows all classes included in the T
nal classes that have associations with Thermal classes.

re 51 — Thermal

IEG 2039/11

nermal

Bnergy

Attributes
name type note
airCompressorRating Float Rating of the CAES air compressor
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
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Association ends

Mult [Mult] name (type) note

from

1 [1] MemberOf_CAESPlant (CAESPIlant) An air compressor may be a member of a
compressed air energy storage plant.

0..1 [1] DrivenBy_CombustionTurbine (CombustionTurbine) A CAES air compressor is driven by
combustion turbine.

0..* [0..*] OperatedBy_Companies (Company) inherited from: PowerSystemResource

[0..*] Contains_Measurements (Measurement)

inherited from: PowerSystemResource

[0 *] OperatingShare (QperatingShare)

inhaﬂiad.tmm;&mue.é&lam.&esme

1 [0..1] OutageSchedule (OutageSchedule) inherited from: Pow: rSyst\w\Resource
0..* [0..*] PsrLists (PsrList) inherited from: I<)wers S mRéwurce
0. |[10..11 PSRType (PSRType) inherited froé ﬁ({%fe\Sy\Q\{soBe
0..* [0..*] ReportingGroup (ReportingGroup) mherMM\{ %rS\r\itenWSYrce
1. ||10..1] ModelingAuthoritySet (ModelingAuthoritySet) mp;a:\e from \&m dobject
6.8.3 CAESPIlant \>
Compiessed air energy storage plant.
<\Qtr' e
name ty \ note
energyJtorageCapacity ReaIEnerg& \(he}xted energy storage capacity
ratedCalpacityP ActlvePowé\ Q MES plant's gross rated generating
(\ acity
mRID ,\ Str 9~ inherited from: IdentifiedObject
name L ét\ing \ inherited from: IdentifiedObject
localName < > z étrirb\ inherited from: IdentifiedObject
pathNarhe ( St}w/\ ) inherited from: IdentifiedObject
aliasNae (\ Mg ) inherited from: IdentifiedObject
descripfion \ ring inherited from: IdentifiedObject
<\\ Q \\/ Association ends
Mult AN Mt] name (type) note
from >
1 [1]Contain_AirCompressor (AirCompressor) An air compressor may be a member|of a
compressed air energy storage plant
0..1 [0..1] Contain_ThermalGeneratingUnit A thermal generating unit may be a
(ThermalGeneratingUnit) member of a compressed air energy
storage plant.
0..* [0..*] OperatedBy_Companies (Company) inherited from: PowerSystemResource
1 [0..*] Contains_Measurements (Measurement) inherited from: PowerSystemResource
1 [0..*] OperatingShare (OperatingShare) inherited from: PowerSystemResource
1 [0..1] OutageSchedule (OutageSchedule) inherited from: PowerSystemResource
0..* [0..*] PsrLists (PsrList) inherited from: PowerSystemResource
0..* [0..1] PSRType (PSRType) inherited from: PowerSystemResource
0..* [0..*] ReportingGroup (ReportingGroup) inherited from: PowerSystemResource
1..% [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject
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Attributes
name type note
value Integer
unit=none (const) UnitSymbol
multiplier=none (const) UnitMultiplier

6.8.5 CogenerationPlant
A set pf thermal generating units for the production of electrical enegg steam
(usually from the output of the steam turbines). The steam sen ed for
industrial purposes or for municipal heating and cooling.
Attributes /\ NG

name type \ \l\ow
cogenHPSendoutRating Float ﬂ/he Pig’h p%is}exiteanﬁsendout
cogenHPSteamRating Float f\ ry\hi},{h Nss}vgsteam rating
cogenLPSendoutRating Float /\ /\\ kfhe Iéw ;&@sw@ﬁeam sendout
cogenLlPSteamRating Float \Qm IOWesere steam rating
ratedP ActivePow JFhe\tated output active power of the

(N gengration plant

mRID N Stripg\\ \ \ \n\h}ﬁted from: IdentifiedObject
name A Stxing S\'ﬁherited from: ldentifiedObject
localNae I \Qring & ~—/ inherited from: IdentifiedObject
pathName /\ S }tm»g\ ) inherited from: IdentifiedObject
aliasNae S\bx'\ng inherited from: IdentifiedObject
descripfion tr|ng inherited from: IdentifiedObject

(\\\ \ Association ends
Mult I1t] name (type) note
1 [1] Steam ndout§chedule (SteamSendoutSchedule) A cogeneration plant has a steam

sendout schedule.
0..1 [0:C] Contaln_ThermaIGeneratlngUmts A thermal generating unit may be a
(FhermalSeneratingdnit) member-of-a-cogenerationplant

0..* [0..*] OperatedBy_Companies (Company) inherited from: PowerSystemResource
1 [0..*] Contains_Measurements (Measurement) inherited from: PowerSystemResource
1 [0..*] OperatingShare (OperatingShare) inherited from: PowerSystemResource
1 [0..1] OutageSchedule (OutageSchedule) inherited from: PowerSystemResource
0..* [0..*] PsrLists (PsrList) inherited from: PowerSystemResource
0..* [0..1] PSRType (PSRType) inherited from: PowerSystemResource
0..* [0..*] ReportingGroup (ReportingGroup) inherited from: PowerSystemResource
1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject
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6.8.6 CombinedCyclePlant

A set of combustion turbines and steam turbines where the exhaust heat from the combustion
turbines is recovered to make steam for the steam turbines, resulting in greater overall plant
efficiency.

Attributes
name type note
combCyclePlantRating ActivePower The combined cycle plant's active power output
rating
mRID Strimg frhreTited-from: idumi.’iuduiﬁ,ev.:\
name String inherited from: Identifieﬂ(;ject
localName String inherited from: Idenpf"\&{ot‘)jeg\
pathNarhe String inherited from: Ide&ﬂe}{(%;gct
aliasNae String inherited fror(ld\nk\e\dét{]e\t\ \
descripfion String mhenteW.\{ienQ\%bjé\Qt

Association eydg\

Mult [Mult] name (type) \) (\\ note

from

0..1 [0..7] Contain_ThermaIGeneratingUmx \ \ thermdl generating unit may be a
(ThermalGeneratingUnit) bef of a combined cycle plant.

0..* [0..*] OperatedBy_Companies (Compa y) inherited from: PowerSystemResourde

1 [0..7] Contains_Measuers (Measur\{meAQ \ inherited from: PowerSystemResourde

1 [0..*] OperatingShare &Qer}f\néShaQ\ N \\/ inherited from: PowerSystemResourde

1 [0..1] OutageSchecihPe\(Oht@eScl‘@Ne) \/ inherited from: PowerSystemResourde

0..* [0..%] PsrLis}s"({’sr’SQt) \> B inherited from: PowerSystemResourde
0..* [0..1] PSRMe/eP/S\fs\(ype) \ inherited from: PowerSystemResourde
0..* [0..%] Reporti%é@up\(\s \\rtinw\/ inherited from: PowerSystemResourde
1.+ 0.1 Mode&\gA\u\\\ty%\(M elingAuthoritySet) inherited from: IdentifiedObject

atatype

er quantity of heat generated.

Attributes
name type note
value Float
unit MonetaryAmountPerHeatUnit
multiplier UnitMultiplier

6.8.8 Emission Datatype

Quantity of emission per fuel heat content.
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Attributes
name type note
value Float
unit=kg/J (const) UnitSymbol
multiplier UnitMultiplier
6.8.9 EmissionAccount

Accounts for tracking emissions usage and credits for thermal generating units. A unit may
have zero or more emission accounts, and will typically have one for tracking usage and one

for tragking credits.
Attributes &
name type
emissiopType EmissionType Wur digxide
contains
ission (e.g. sulfer
emissiopValueSource EmissionValueSource ﬁl’he§oﬂrce o\f\Qe Mn value.
curveStjle CurveStyle A &%ry{ed ({rs\p. C\)t
xUnit UnitSymt%\ \ inherited f?o/m: urve
xMultiplfer UnitMuItipIiA INrited\rroré Curve
y1Unit UnltSymbc(I herited from: Curve
yIMultiglier N Umwup\né{ \ \ \n\héﬁted from: Curve
y2Unit A LMSymbol S%herited from: Curve
y2Multiglier I \QitM&Qip\g | inherited from: Curve
mRID N D String ) inherited from: IdentifiedObject
name SWQ ~ inherited from: IdentifiedObject
localName /\ \S{rin\g/ \ inherited from: IdentifiedObject
pathNarpe \ Qtrl\ng—/ inherited from: IdentifiedObject
aliasNae < \ \ Sﬁing inherited from: IdentifiedObject
descript \\ \ String inherited from: IdentifiedObject
\\/ Association ends
Mult [Mult] name (type) note
from
0..* [1] ThermalGeneratingUnit (ThermalGeneratingUnit) A thermal generating unit may have one
or more emission allowance accounts.
1 [0..*] CurveScheduleDatas (CurveData) inherited from: Curve
1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject

6.8.10 EmissionCurve

Relationship between the unit's emission rate in units of mass per hour (Y-axis) and output
active power (X-axis) for a given type of emission. This curve applies when only one type of
fuel is being burned.
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Attribute

S

name

type

note

emissionContent

Emission

The emission content per quantity of fuel
burned.

emissionType

EmissionType

The type of emission, which also gives the
production rate measurement unit. The
y1AxisUnits of the curve contains the unit of
measure (e.g. kg) and the emissionType is the
type of emission (e.g. sulfer dioxide).

isNetGrossP Boolean Flag is set to true when output is expressed in
pnet active power

curveStjle CurveStyle inherited from: Curve

) - : : . N
xUnit UnitSymbol inherited from: Curve/\< (‘\
xMultipller UnitMultiplier inherited from: Cuv<e
y1Unit UnitSymbol inherited frorg/c\,uqe\ \
y1Multiglier UnitMultiplier mhented)Qm\.\Cur\@\ \ \/
y2Unit UnitSymbol inheriteﬂ\@m: \D{VA >

~
y2Multiglier UnitMultiplier iyrérited\hgmrve \
mRID String | linnefitel fromSqdentifiedObiect
name String /& \Mrl/ed (r?)\n Id\\}tn‘ledObJect
localName String \ \ &nher%d from: )Mntn‘ledObJect
pathNarhe String AN iNrited\ﬁ‘eﬂ{ IdentifiedObject
aliasNae String ( \'Qherl d from: IdentifiedObject
descripfion Strlpg\\ \ \ hé‘r/ted from: IdentifiedObject
<\<ss ciation/ends
Mult Mult] name_(typ \) note
from
0..* [1] ThermalG atingUnit \ hernra MatlngUmt A thermal generating unit may have ¢ne
Z\ or more emission curves.
1 [0..%] W&\\ed eDatas ( rveData) inherited from: Curve
1. [071\Wdel|ngﬁ\h@o\tys\@/delmgAuthontySet) inherited from: IdentifiedObject
i e epumeration
Enums

name

note

sulfurDioxide

carbonDioxide

nitrogenOxide

hydrogenSulfide

chlorine

carbonDisulfide

6.8.12 EmissionValueSource enumeration

The source of the emission value.



https://iecnorm.com/api/?name=18d776aa8a640a66b4d7abe6336fab54

- 156 —

Enums

61970-301 © IEC:2011

name

note

measured

calculated

6.8.13 FossilFuel

The fossil fuel consumed by the non-nuclear thermal generating units, e.g., coal, oil, gas.

Attributes
name type note(

fossilFuelType FuelType The type of fossil fuel su* amal r pas.

fuelCos CostPerHeatUnit The cost in terms aluexor, the givep
type of fuel.

fuelDisgdatchCost CostPerHeatUnit The cost of fiel u}d\ﬁk nomjc di patchng
which in es\ fue cost\transportation cogt,
and in eme ance ost.

fuelEffFfctor PU effi fa}%r fo WI (per unit) in

rms_of th effesiive engrgy absorbed.
fuelHanflingCost CostPerHeatUnit (\ Wh g and'processing cost associated wjth
A
fuelHea[Content Float ou of at per weight (or volume) pf
g|v peof fuel.
fuelMixture PerCent Relative amount of the given type of fuel, when
N \m\ultip fuels are being consumed.
fuelSulfr PU Q e\fﬁel's fraction of pollution credit per unit of
(\ \ at content.
N

highBrepkpointP Active er \J The active power output level of the unit at
which the given type of fuel is switched on.|This
fuel (e.g., oil) is sometimes used to supplement
the base fuel (e.g., coal) at high active powgr
output levels.

lowBregkpointP cti\}e'ﬁ’o E/ The active power output level of the unit at
which the given type of fuel is switched off.|This
fuel (e.g., oil) is sometimes used to stabiliz¢ the
base fuel (e.g., coal) at low active power odtput

levels.

mRID < \ \ String inherited from: IdentifiedObject

name AN \ String inherited from: IdentifiedObject

localNae ) String inherited from: IdentifiedObject

pathName String inherited from: IdentifiedObject

aliasName String Inherited from: IdentiiiedObject

description String inherited from: IdentifiedObject

Association ends

Mult [Mult] name (type) note

from

1 [0..*] FuelAllocationSchedule (FuelAllocationSchedule) A fuel allocation schedule must have a
fossil fuel.

0..* [1] ThermalGeneratingUnit (ThermalGeneratingUnit) A thermal generating unit may have one
or more fossil fuels.

1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject
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6.8.14 FuelAllocationSchedule

The amount of fuel of a given type which is allocated for consumption over a specified period
of time.

Attributes
name type note

fuelAllocationEndDate AbsoluteDateTime The end time and date of the fuel allocation
schedule.

fuelAllocationStartDate AbsoluteDateTime Ths italrt time and date of the fuel allocation

fuelTyp¢ FuelType The type of fuel, which alsp indicates the
corresponding measur: t L(Ln{

maxFue]Allocation Float The maximum amaount | thai\is, all6cated [for
consumption for the,sched ec}%‘se%e\r@

minFuellAllocation Float The minimuﬁn;o t uel\\hgjiima\I?ated or
consumptjon fyr the sthRgduled titme Period,|e.g.,
based m -orste{y" contract.

curveStyle CurveStyle inh)erifeckMMe\\/

xUnit UnitSymbol ﬁher' d fr\oQN >

xMultiplfer UnitMultiplier e \Qh)&it)!d wa\&{rve

y1Unit UnitSyth{\ /\\ knher(ted @:Me

yIMultiglier UnitMultip%\ \herit&{rom- Curve

y2Unit UnitSymbo/l/A inwed from: Curve

y2Multiglier UnitMultiplier (\ inkeritéd from: Curve

mRID < Pstrifig NN\ Xo) | inherited from: IdentifiedObject

name ,\ St\r'lxng aN inherited from: IdentifiedObject

localName k E}\ing \ \ inherited from: IdentifiedObject

pathNarpe Q > < trin, inherited from: IdentifiedObject

aliasName A( St?h\Q/\\/ inherited from: IdentifiedObject

descripfion ( \ éki\ng ) inherited from: IdentifiedObject

N\v Association ends

Mult \ [MwWt] name (type) note

from \ w

o [ FossilFWnFuen A fuel allocation schedule must have|a

fossil fuel.
0..” [1} ThermalGeneratingUnit (ThermalGeneratingUnit) A thermal generating unit may have one
or more fuel allocation schedules.
1 [0..*] CurveScheduleDatas (CurveData) inherited from: Curve

1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject

6.8.15 FuelType enumeration

Type of fuel.
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Enums
name note
coal
oil
gas

6.8.16 GeneratingUnit

A single or set of synchronous machines for converting mechanical power into alternating-
current power. For example, individual machines within a set may be defined for scheduling

purpoges while a single control signal is derived for the set. In this cas
GenerptingUnit for each member of the set and an additional Generatin

the sef.

Attributes

1 be a
ding to

re woul

name

type

e \

allocSpinResP

ActivePower

note

The plan dtm%? Wpinning reserve)
vMﬁ%\be sed to sypport’emergency load.

autoCntylIMarginP

ActivePower

he planned Whused.capacity which can be
sedt syRpor utomdtic control overruns

baseP

ActivePower

5 the
that
the

controljeadband

ctivePower

NS

ired active power change is less than thjs
adband, then no control pulses will be sent to
the unit.

EMntrol error deadband. When a unit's
e

controlHulseHigh

N

3

Pulse high limit which is the largest control
pulse that the unit can respond to.

controlHulseLow

FERAW
SR

Pulse low limit which is the smallest control
pulse that the unit can respond to.

controlResponseRat

RN

ctiWhangeRate

Unit response rate which specifies the actie
power change for a control pulse of one se¢ond
in the most responsive loading level of the tinit.

B}Uﬁean

dispReseyéFQg\ \\ \
X

efficiengy PU The efficiency of the unit in converting
mechanical energy, from the prime mover, into
electrical energy.

energyMliinP HeatRate

fastStartElag Boolean

fuelPriority Integer

genControlMode

GeneratorControlMode

The unit control mode.

genControlSource

GeneratorControlSource

The source of controls for a generating unit.

genOperatingMode

GeneratorOperatingMode

Operating mode for secondary control.

governorMPL

PU

Governor motor position limit.

governorSCD

PerCent

Governor speed changer droop.

highControlLimit

ActivePower

High limit for secondary (AGC) control.

initialP ActivePower Default initial active power which is used to
store a powerflow result for the initial active
power for this unit in this network configuration.

longPF Float Generating unit economic participation factor.

lowControlLimit

ActivePower

Low limit for secondary (AGC) control.
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name type note
lowerRampRate ActivePowerChangeRate

maxEconomicP ActivePower Maximum high economic active power limit, that
should not exceed the maximum operating

active power limit.

maximumAllowableSpinningRe | ActivePower

serve

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

maxOperatingP ActivePower This is the maximum operating active power

limit the dispatcher can enter for this unit.

minEcoyromicP ActivePower o e
greater than or equal to thé minimym operalting

active power limit.

minimumnOffTime Seconds

<

n

Minimum time inter tweer unit shutdo
and startup.

minOpefatingP ActivePower

This is the mjA#im eratingynactiv p%r limit
the dispatchex can e fenthis™unit,

N
modelDgtail Classification Detail I&eh#@gg%e{ator %Qdel data.
normalHF Float G}ﬂé@ﬁng\mi\t&\no}mihaﬂﬂ:ipation factor.
penaltyfactor Float efi as: ( ncremental transmission

al transmission losp
a phus or minus value. The typical

A AR

ActivePowerC ngé%ﬁ\

raiseRampRate

ratedGrpssMaxP ActivePower Fhe\unit's gross rated maximum capacity (Book

Ve

Moss rated minimum generation level
ich the unit can safely operate at while
3 delivering power to the transmission grid.

ratedGrpssMinP tiveP, r

N
ratedNetMaxP ePower The net rated maximum capacity determinefd by
subtracting the auxiliary power used to opefate
the internal plant machinery from the rated
gross maximum capacity.
shortPF /\\ Float \/\ Generating unit economic participation facter.

spinRegerveRamp \ NvWChangeRate

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

startupQost < \\ one

startupTi \\ Seconds Time it takes to get the unit on-line, from the
time that the prime mover mechanical powgdr is
applied.

stepChgnge ActivePower

tieLineHF Float Generating unit economic participation facter.

variableCost Money The variable cost component of production per
unit of ActivePower.

normalllylnService Boolean inherited from: Equipment

mRID String inherited from: IdentifiedObject

name String inherited from: IdentifiedObject

localName String inherited from: IdentifiedObject

pathName String inherited from: IdentifiedObject

aliasName String inherited from: IdentifiedObject

description String inherited from: IdentifiedObject
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Mult [Mult] name (type) note

from

1 [0..*] ControlAreaGeneratingUnit ControlArea specifications for this

(ControlAreaGeneratingUnit) generating unit.

1 [0..*] GenUnitOpCostCurves (GenUnitOpCostCurve) A generating unit may have one or more
cost curves, depending upon fuel mixture
and fuel cost.

1 [0..1] GenUnitOpSchedule (GenUnitOpSchedule) A generating unit may have an operating
schedule, indicating the planned
operation of the unit.

1 [0..*] GrossToNetActivePowerCurves A generating unit mdy have.a gross,

(GrossToNetActivePowerCurve) active power to n e,
describing the Igsses a iNary ppwer
requirement}xé\t uni

0..1 [1..*] Contains_SynchronousMachines A synchrgnous machire'm o}e\ryé as a

(SynchronousMachine) generator s siich becomes a
membex of a g rating unit.

1 [0..*] ContingencyEquipment (ContingencyEquipment) i@Mm quipm@qt

0..* [0..1] MemberOf_EquipmentContainer inheri f@n: th

(EquipmentContainer)

1 [0..*] OperationalLimitSet (OperationalLimitSet) /\\ ) }Ah?qte}\(om%ipment

0..* [0..*] OperatedBy_Companies (Comp?,r(y\ A > int(gri}ed‘\f@t PowerSystemResourde

1 [0..*] Contains_Measurements (Measu}swen\f}\ \ \i{herite}i’ from: PowerSystemResourde

1 [0..*] OperatingShare (OperatingShare) inherited from: PowerSystemResourde

1 [0..1] OutageSchedule (OutageSchedu\e) (\ >nherited from: PowerSystemResourde

0.. [0..*] PsrLists (PsrLlst( /\\ \) . > inherited from: PowerSystemResourde

0..* [0..1] PSRType (PSfQTyp N ~ ) inherited from: PowerSystemResourde

0..* [0..%] ReportingGroEJp?Réb(%ngGr\er\)\ inherited from: PowerSystemResourde

1. |[10..1] Mod ing@th%itysm@o&{ng&h‘&qﬁ’et) inherited from: IdentifiedObject

6.8.17| Generator¢ IMode ation

Unit control mod

O\
\ah\e\/ note

setpoinf >

pulse

6.8.18 tion

The source of controls for a generating unit.

Enums
name note

Unavailable

offAGC

onAGC

PlantControl



https://iecnorm.com/api/?name=18d776aa8a640a66b4d7abe6336fab54

61970-301 © IEC:2011

- 161 -

6.8.19 GeneratorOperatingMode enumeration

Operating mode for secondary generator control.

Enums

name

note

Off

Manual

Fixed

LFC

AGC

EDC

MRN

REG

6.8.20

Relatiq
operat

GenUnitOpCostCurve

ng cost curve for thermal units is derived fro

cost clirve for hydro units is derived from water fl

). The

tribute
name type note
isNetGrpssP Boolean F\Wset to true when output is expressed in
/\ /\\ m \»{t ctive power
curveStyle A NveStyle S\'ﬁherited from: Curve
xUnit I \{ﬂtSy‘Qb ~— inherited from: Curve
xMultipljer /\ S Pn}ﬂ\{ulti ier ) inherited from: Curve
y1Unit NSyNI S inherited from: Curve
yIMultiglier N\ \Qitl\\/lﬂlhb}k/r inherited from: Curve
y2Unit \ UnMol inherited from: Curve
y2Multiglier < \ \ U%Mulnpller inherited from: Curve
mRID (\\ \\ \ String inherited from: IdentifiedObject
name \ \\/ String inherited from: IdentifiedObject
localName > String inherited from: IdentifiedObject
pathNarpe String inherited from: IdentifiedObject
aliasNahe String inherited from:ldentifiedQbject
description String inherited from: IdentifiedObject
Association ends
Mult [Mult] name (type) note
from
0..* [1] GeneratingUnit (GeneratingUnit) A generating unit may have one or more
cost curves, depending upon fuel mixture
and fuel cost.
1 [0..*] CurveScheduleDatas (CurveData) inherited from: Curve
1..% [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject
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typically

produced with the aid of unit commitment type analyses. The X-axis represents absolute time.

The Y1-axis represents the status (0O=off-line and unavailable:

1=available: 2=must run:

3=must run at fixed power value: etc.). The Y2-axis represents the must run fixed power value
where required.

Attributes

name type note
timeStep Seconds inborited-from-RogularntorvalSchodute
endTimg AbsoluteDateTime inherited from: Regularint rvaISMule
startTime AbsoluteDateTime inherited from: Basic ervaIS h
value1Unit UnitSymbol inherited from: Ba&{:ln}g Sc\e\wb\
value1Multiplier UnitMultiplier inherited fror(%{\e%ls ed\
value2Unit UnitSymbol inheriteW\Qasi\\\&va}s\che}\H/
value2Multiplier UnitMultiplier |nher|te§‘ﬁ\m\8§|c}\§fy\ls>|edule
mRID String /rﬁerlted \qumfle bject
name String (’knheﬁitgd f,r\om\Qent\fretf)bject
localName String A 'r}{er'y{ed érc\)}y:kld%ifiedObject
pathName String \ \ \nheri d from:)ldentifiedObject
aliasNae String /X |rh*re\ritechFﬁﬁ: IdentifiedObject
descripfion String ( \h\her®d from: ldentifiedObject
Mult w note
A PN S A

0..1 [1] Generatin &atm Umt

schedule, indicating the planned
operation of the unit.

A generating unit may have an operajting

1 [1..%] Tg}e\P(}xkts}RbtkarmeP\hﬁ{ inherited from: RegularintervalSchedule

1.+ 0.1 odel%A\{\h&\tysX\(M}delmgAuthontySet) inherited from: IdentifiedObject

6.8.22 ActivePowerCurve

Relatipnship befiveen\the generating unit's gross active power output on the X-axis (megsured
at the terminals o machine(s)) and the generating unit's net active power output on|the Y-
axis (based” on utility- defmed measurements at the power station). Station service |loads,
when | an one

curve, depending on the aUX|I|ary equipment that is in service.

Attributes
name type note
curveStyle CurveStyle inherited from: Curve
xUnit UnitSymbol inherited from: Curve
xMultiplier UnitMultiplier inherited from: Curve
y1Unit UnitSymbol inherited from: Curve
y1Multiplier UnitMultiplier inherited from: Curve
y2Unit UnitSymbol inherited from: Curve
y2Multiplier UnitMultiplier inherited from: Curve
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mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
Association ends
Mult [Mult] name (type) note
from
0..* [1] GeneratingUnit (GeneratingUnit) A generating unij
active power et active powe
describing tke | i
requirements\of the i
1 [0..*] CurveScheduleDatas (CurveData) inherit<d erv\ >
1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) ig@ﬂ%ﬂ\Qow}ltifi dObject
6.8.23| HeatlnputCurve \ \/
Relatipnship between unit heat input in energy| pe r fuel (Y1-axig) and

suppldmental fuel (Y2-axis) versus unit_output i
fuel us
points

axis). The quantity of main
rottling between definition
is fixed and not prorated.

name < note
auxPowgerOffset A(?f\veP wer \) Power output - auxiliary power offset adjusiment
[\/\ (o\ factor.
auxPowerMult <> 2 U \) Power output - auxiliary power multiplier
adjustment factor.
heatInpytEff « PUW Heat input - efficiency multiplier adjustment
/\ factor.
heatlnpytOffset \ \Qea\tRa'té Heat input - offset adjustment factor.
isNetGrpssP \ \\ \I@Iean Flag is set to true when output is expressed in
e net active power.
curveSt IN \ \ > CurveStyle inherited from: Curve
xUnit ; \ UnitSymbol inherited from: Curve
xMultipller UnitMultiplier inherited from: Curve
y1Unit UnitSymbol inherited from: Curve
y1Multiplier UnitMultiplier inherited from: Curve
y2Unit UnitSymbol inherited from: Curve
y2Multiplier UnitMultiplier inherited from: Curve
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
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Association ends

Mult [Mult] name (type) note

from

0..1 [1] ThermalGeneratingUnit (ThermalGeneratingUnit) A thermal generating unit may have a
heat input curve.

1 [0..*] CurveScheduleDatas (CurveData) inherited from: Curve

1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject

6.8.24 HeatRate Datatype

Heat generated in energy per time unit of elapsed time
Attributes
A QY

name type rh\te
value Float \ \ \
unit=J/s| (const) UnitSymbol N \
multipligr UnitMultiplier N\ )
6.8.25| HeatRateCurve \>
Relatignship between unit heat rate per active (po unit output (X-axig). The
heat input is from all fuels.

ttri

name t\&pe \ \ note

isNetGrpssP lean N \f'f)ezg is set to true when output is expressed in
,\ net active power.
curveStjle L rveStyle inherited from: Curve
xUnit < > 2 Qm%g(nbét\\/ inherited from: Curve
xMultipller /\ Un ti ie? inherited from: Curve
y1Unit /\ \Lk{tSym@I inherited from: Curve
y1Multiglier \ \QitMplier inherited from: Curve
y2Unit \ \ \ \U/RtSymboI inherited from: Curve
y2Multiy |iér\ \ \ \ UnitMultiplier inherited from: Curve
mRID N\ String inherited from: IdentifiedObject
name \) String inherited from: IdentifiedObject
localNafg String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
Association ends
Mult [Mult] name (type) note
from
0..1 [1] ThermalGeneratingUnit (ThermalGeneratingUnit) A thermal generating unit may have a
heat rate curve.

1 [0..*] CurveScheduleDatas (CurveData) inherited from: Curve
1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject
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6.8.26 HydroEnergyConversionKind enumeration

Specifies the capability of the hydro generating unit to convert energy as a generator or

pump.
Enums
name note

generator Able to generate power, but not able to pump water for
energy storage.

pumpAndGenerator Able to both generate power and pump water for energy
storaae.

6.8.27| HydroGeneratingEfficiencyCurve

Relatignship between unit efficiency in percent and unit output aci
head in meters. The relationship between efficiency, discharge, he

E =KP/ HQ.

expregsed as follows:

where

Eis th
P is th

His th

percentage;
active power;

height;

Q is the volume/time unit;

K is the constant.

For ex
active

ample, a curveNpst
power output (X-axi

Versus

N\
AN

note
curveStyle \ \S‘\urve tyle inherited from: Curve
xUnit \ \ \ \U/RtSymboI inherited from: Curve
xMultipl e< \ \ \ UnitMultiplier inherited from: Curve
y1Unit X \ UnitSymbol inherited from: Curve
y1Multiglier ) UnitMultiplier inherited from: Curve
y2Unit UnitSymbol inherited from: Curve
y2MultipTier UnitMuTiphier Inherited from: Curve
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
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Mult [Mult] name (type) note

from

0..* [1] HydroGeneratingUnit (HydroGeneratingUnit) A hydro generating unit has an efficiency
curve.

1 [0..*] CurveScheduleDatas (CurveData) inherited from: Curve

1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject

6.8.28 HydroGeneratingUnit

A genJarating unit whose prime mover is a hydraulic turbine (e.g., Francis,

Attributes
name type \né@
energyQonversionCapability HydroEnergyConversionKind Energy/c\n rS|on\c§\ab\1\ty f\\ge/neratl hg
hydroUnitWaterCost Float The eguival water\that drives the
<QU\t:w}g‘ﬁo:&'ée§\35>cost per volyme
allocSpinResP ActivePower |thedeNer€bngUnlt
autoCntylMarginP ActivePower \lm}e/ite)d\(ron\w&eneratingumt
baseP ActlvePowe( (\\ 6 inh%rite‘dj)o eneratingUnit
controljeadband ActivePower inhew: GeneratingUnit
controlHulseHigh Seconds im}gited from: GeneratingUnit
controlHulseLow Seconds \ K\ hetited from: GeneratingUnit
controlResponseRate A}m{ Fow\GQéxkgeﬁhte) )nherited from: GeneratingUnit
dispRederveFlag ’\ E@Iean N\ \j inherited from: GeneratingUnit
efficiengy k P\BX \ \ inherited from: GeneratingUnit
energyMliinP \) < Heg{Raé\ inherited from: GeneratingUnit
fastStartFlag /\< /B@Ie}\/\\/ inherited from: GeneratingUnit
fuelPriofity < \ \Qte\g‘w\ / inherited from: GeneratingUnit
genCon rolModg/\ \ Ge}%atorControlMode inherited from: GeneratingUnit
genCon roNr}Q \\ \ G ratorControlSource inherited from: GeneratingUnit
genOpefati M&e\ \ GeneratorOperatingMode inherited from: GeneratingUnit
governgrMPL PU inherited from: GeneratingUnit
governgrSCD \/ PerCent inherited from: GeneratingUnit
highCorjtrofLimit ActivePower inherited from: GeneratingUnit
initialP ActivePower inherited from: GeneratingUnit
longPF Float inherited from: GeneratingUnit

lowControlLimit

ActivePower

inherited from:

GeneratingUnit

lowerRampRate

ActivePowerChangeRate

inherited from:

GeneratingUnit

maxEconomicP

ActivePower

inherited from:

GeneratingUnit

maximumAllowableSpinningRe
serve

ActivePower

inherited from:

GeneratingUnit

maxOperatingP

ActivePower

inherited from:

GeneratingUnit

minEconomicP

ActivePower

inherited from:

GeneratingUnit

minimumOffTime

Seconds

inherited from:

GeneratingUnit

minOperatingP

ActivePower

inherited from:

GeneratingUnit

modelDetail

Classification

inherited from:

GeneratingUnit
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name type note
normalPF Float inherited from: GeneratingUnit
penaltyFactor Float inherited from: GeneratingUnit

raiseRampRate

ActivePowerChangeRate

inherited from:

GeneratingUnit

ratedGrossMaxP ActivePower inherited from: GeneratingUnit
ratedGrossMinP ActivePower inherited from: GeneratingUnit
ratedNetMaxP ActivePower inherited from: GeneratingUnit
shortPF Float inherited from: GeneratingUnit

spinReserveRamp

ActivePowerChangeRate

inherited from:

GeneratingUnit

startupQost Money inherited from: Generatim

startupTime Seconds inherited from: Gene{éth\g

stepChgnge ActivePower inherited from: Ci(é\\gu}r\

tieLineAF Float inherited frop: GeheratingBlnit

variablejCost Money inherited frBT \@m\;\Umt

normalllylnService Boolean mher@ f\om\ EMent \

mRID String inheri M%Ent}f\e&)bj/ect

name String inkferited N?Wd()bjed

localNae String (\ \Mﬁ%iteﬁ\{{om: entifiedObject

pathName String < < ° C inh riteWoMentifiedObject

aliasNae String X \QheWn: IdentifiedObject

descripfion String |n%§|ted from: IdentifiedObject

NS

Mult ult] wame note

from M

1 [0..%] Hydr r gm%%& A hydro generating unit has an efficigncy

(HydroGenera Qﬁi}f\c Curve) curve.

1..* [1] Member oPowerPtent (HydhoPowerPlant) The hydro generating unit belongs to|a
hydro power plant.

1 [0..1] éw&‘\uh@tockLossCurve) A hydro generating unit has a penstock
loss curve.

1 [WWTailbayLossCurve) A hydro generating unit has a tailbay|loss
curve.

1 [0..%] Co%&%ﬁf\}eneratingumt inherited from: GeneratingUnit

(ControlArea ratingUnit)

1 [@:%%]) GenUnitOpCostCurves (GenUnitOpCostCurve) inherited from: GeneratingUnit

1 [0..1] GenUnitOpSchedule (GenUnitOpSchedule) inherited from: GeneratingUnit

1 [0..*] GrossToNetActivePowerCurves inherited from: GeneratingUnit

(GrossToNetActivePowerCurve)

0..1 [1..*] Contains_SynchronousMachines inherited from: GeneratingUnit
(SynchronousMachine)

1 [0..*] ContingencyEquipment (ContingencyEquipment) inherited from: Equipment

0..* [0..1] MemberOf_EquipmentContainer inherited from: Equipment
(EquipmentContainer)

1 [0..*] OperationalLimitSet (OperationalLimitSet) inherited from: Equipment

0..* [0..*] OperatedBy_Companies (Company) inherited from: PowerSystemResource

1 [0..*] Contains_Measurements (Measurement) inherited from: PowerSystemResource
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Mult [Mult] name (type) note
from
1 [0..*] OperatingShare (OperatingShare) inherited from: PowerSystemResource
1 [0..1] OutageSchedule (OutageSchedule) inherited from: PowerSystemResource
0..* [0..*] PsrLists (PsrList) inherited from: PowerSystemResource
0..* [0..1] PSRType (PSRType) inherited from: PowerSystemResource
0..* [0..*] ReportingGroup (ReportingGroup) inherited from: PowerSystemResource
1..% [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject
6.8.29| HydroPlantType enumeration
The type of hydro power plant.
Enums (\

name \a\ote\\ \
runOfRiper \ \ )
pumpedStorage \
majorStprage /\\ ) / A \
minorStprage / / ( ) N
6.8.30) HydroPowerPlant \_/

A hydno power station which can genefrate
b their water from an_upper reserv

receiv

r purgAWh

generating, the generator tu
ing, the pumps receive their|

rbines
water

from aflower reservoir.
name& > < Q Qp\e note
dischargeTravelDelay Secan \/ Water travel delay from tailbay to next
/\ downstream hydro power station
hydroPlantType \QyMtType The type of hydro power plant
penstockType x \F%stockType Type and configuration of hydro plant
o penstock(s)
plantDigch e(%%t \) Float Total plant discharge capacity in cubic metgrs
per second
genRatg¢dP \) ActivePower The hydro plant's generating rating active power
for rated head conditions
pumpR4dtedP ActivePower The hydro plant's pumping rating active power

for rated head conditions

plantRatedHead Float The plant's rated gross head in meters

surgeTankCode SurgeTankCode A code describing the type (or absence) of
surge tank that is associated with the hydro
power plant

surgeTankCrestLevel WaterLevel The level at which the surge tank spills

mRID String inherited from: IdentifiedObject

name String inherited from: IdentifiedObject

localName String inherited from: IdentifiedObject

pathName String inherited from: IdentifiedObject

aliasName String inherited from: IdentifiedObject

description String inherited from: IdentifiedObject
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Association ends

Mult [Mult] name (type) note

from

1 [1..*] Contain_HydroGeneratingUnits The hydro generating unit belongs to a

(HydroGeneratingUnit) hydro power plant.

0..1 [1..*] Contain_HydroPumps (HydroPump) The hydro pump may be a member of a
pumped storage plant or a pump for
distributing water.

0..* [1] GenSourcePumpDischarge (Reservoir) Generators are supplied water from or
pumps discharge water to an upstream
reservoir.

0..* [0..1] Reservoir (Reservoir) Generators discharge wat
are supplied wate
reservoir.

0..* [0..*] OperatedBy_Companies (Company) inherited froé E‘QNSyé(Q\so\se

1 [0..*] Contains_Measurements (Measurement) |nher|t;<{h-9\.\€ Wg éyiter}&es rqe

1 [0..*] OperatingShare (OperatingShare) inh/e\'te\xfromme&yst esourde

1 [0..1] OutageSchedule (OutageSchedule) ﬁh{lt\k&querS%temResource

0..* [0..*] PsrLists (PsrList) / |mk\d\@m P\Ne\s/ystemResource

0..* [0..1] PSRType (PSRType) ( r?iherit}a‘sqrom. erSystemResourde

0..* [0..*] ReportingGroup (ReportingGroup)/\ /& \\/ int}é?i\ed f?by]: PowerSystemResourde

1. |[10..1] ModelingAuthoritySet (ModelingNthBNQéeKt) & inhéﬁedﬁr{am: IdentifiedObject
~__"

6.8.31] HydroPump

A syndghronous motor-driven pump, typ all%)c- th a pumped storage plant.

name note

pumpDi >chAtMaxHééq/ oat The pumping discharge (m*/s) under maximum

/\ head conditions, usually at full gate
pumpDischAtMinHe at The pumping discharge (msls) under minimpm
head conditions, usually at full gate
pumpPdwerAtMaxHe ActivePower The pumping power under maximum head
conditions, usually at full gate

pumpPg tW ActivePower The pumping power under minimum head

conditions, usually at full gate.

mRID > String inherited from: IdentifiedObject

name String inherited from: IdentifiedObject

localName Strig irherited-from—tdentifiedObjest

pathName String inherited from: IdentifiedObject

aliasName String inherited from: IdentifiedObject

description String inherited from: IdentifiedObject

Association ends
Mult [Mult] name (type) note
from
1..* [0..1] MemberOf_HydroPowerPlant (HydroPowerPlant) The hydro pump may be a member of a

pumped storage plant or a pump for
distributing water.

[0..1] HydroPumpOpSchedule (HydroPumpOpSchedule)

The hydro pump has a pumping schedule
over time, indicating when pumping is to
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Mult [Mult] name (type) note

from
occeur.

0..1 [1] DrivenBy_SynchronousMachine (SynchronousMachine) | The synchronous machine drives the
turbine which moves the water from a low
elevation to a higher elevation. The
direction of machine rotation for pumping
may or may not be the same as for
generating.

0..* [0..*] OperatedBy_Companies (Company) inherited from: PowerSystemResource

1 [0..*] Contains_Measurements (Measurement) inherited from: PowerSystemResource

1 [0..*] OperatingShare (OperatingShare) inherited from: Powe/SVst{mResource

1 [0..1] OutageSchedule (OutageSchedule) inherited from: rSystem\Qsource

0..* [0..*] PsrLists (PsrList) inherited fromersk\x\l?e%{rce

0. |[10..1] PSRType (PSRType) inherited fro}\ é‘qé\s\yst\en-.\RWe

0..* [0..*] ReportingGroup (ReportingGroup) |nher|t@ erQwé(S);\QmI%source

1..% [0..1] ModelingAuthoritySet (ModelingAuthoritySet) M\f\ r?\\entlfl Object

6.8.32| HydroPumpOpSchedule ~NONN

The hydro pump's operator-approved current oper duced

with thie aid of unit commitment type an pically

given @s: (O=unavailable) (1=avilabl
name t\&pe \ \ note
timeStep \ \Sﬂ{onds N \i/%erited from: RegularintervalSchedule
endTimg I\ AbsoluteBate ) inherited from: RegularintervalSchedule
startTine \ \ébsgutéﬁ@éﬁm% inherited from: BasiclntervalSchedule
value1Unit \/ \ %»Qitsmo\ inherited from: BasiclntervalSchedule
value1Multiplier /\Q Uniwww/ inherited from: BasiclntervalSchedule
value2Unit Q \ UWI inherited from: BasiclntervalSchedule

value2M uItipIie{/\ \ 01\;tMultipIier inherited from: BasiclntervalSchedule

mRID \ ¢ \ \St/rlng inherited from: IdentifiedObject

name \ \ \ > String inherited from: IdentifiedObject

localName ; \ String inherited from: IdentifiedObject

pathNarhe String inherited from: IdentifiedObject

aliasName String inherited from: IdentifiedObject

description String inherited from: IdentifiedObject

Association ends
Mult [Mult] name (type) note

from

0..1 [1] HydroPump (HydroPump) The hydro pump has a pumping schedule
over time, indicating when pumping is to
occeur.

1 [1..*] TimePoints (RegularTimePoint) inherited from: RegularintervalSchedule

1..% [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject
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6.8.33 IncrementalHeatRateCurve

—171 -

Relationship between unit incremental heat rate in (delta energy/time) per (delta active power)
and unit output in active power. The IHR curve represents the slope of the HeatlnputCurve.
Note that the "incremental heat rate" and the "heat rate" have the same engineering units.

Attributes
name type note
isNetGrossP Boolean Flag is set to true when output is expressed in
net active power.
curveStyte CurveStyte herted-from—C€urve ——
xUnit UnitSymbol inherited from: Curve (
xMultiplfer UnitMultiplier inherited from: Curxy\& ) O\
y1Unit UnitSymbol inherited from: Cung\e
yIMultiglier UnitMultiplier inherited fror(ChN{\ \ \
y2Unit UnitSymbol inheritem:\qurv&\ \
y2Multiglier UnitMultiplier inh;die{\ﬁt{nMe\ )
mRID String yn/herited N:\m\a\ntifieé{?bject
name String A ‘@héit?/d fpm\{enMObject
localNae String /\ A >nher'[{ed @'o\ywz‘l\d%ifiedObject
pathName String \'\nheri}bg fromjldentifiedObject
aliasNae String /l in\h%{ited from: IdentifiedObject
descripfion String \er@d from: ldentifiedObject
TN e
Mult (t note
= PN TN
0..1 [1] ThermalM} it (Th rmal&ene tlngUnlt A thermal generating unit may have an
incremental heat rate curve.
1 [0..4] 0urve§ghe\XQat\\0u eDatd) inherited from: Curve
1..* [0..1] Modeh g\\mtm{rlt et (bkgdellngAuthoritySet) inherited from: IdentifiedObject
6.8.34
Naturgl wa reservoir, usually forecasted from predicted rain and snowmelt.
Typically in.oneNhourdincrements for up to 10 days. The forecast is given in averagq cubic
meterg pef second o¥er the time increment.
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Attributes
name type note
timeStep Seconds inherited from: RegularintervalSchedule
endTime AbsoluteDateTime inherited from: RegularintervalSchedule
startTime AbsoluteDateTime inherited from: BasiclntervalSchedule
value1Unit UnitSymbol inherited from: BasiclntervalSchedule
value1Multiplier UnitMultiplier inherited from: BasiclntervalSchedule
value2Unit UnitSymbol inherited from: BasiclntervalSchedule
value2Multiplier UnitMultiplier inherited from: Basiclntervmule
mRID String inherited from: Identifie ject
name String inherited from: IdeyﬁQ Objeé&
localName String inherited from:)QeNieéthe\ct
pathNarpe String inherited fronﬁ IdMQONect >
aliasNae String inherite@w:\\{en&iﬂ'&%bj&\t
descripfion String ingeﬁed\wh‘&tif%\dw

rasoctstionghad )

0..* [1] Reservoir (Reservoir) A reservoir may have a "natural" inflgw
\gorecast.

Mult [Mult] name (typ Q note
from

inherited from: RegularintervalSchedule

1 [1..*] TimePoints (RengeP/oin.L)\ \ (\\\\

inherited from: IdentifiedObject

1.+ 0.1 ModenngAuth'?ribs\et Mdelingmwys}ff \\/

6.8.35| LevelVsVolume >~

Relatignship be@h
h

the regervoir level™a

volumeNand-reservoir level. The volume is at the y-axis and

Attributes

AN
n\a@e ‘\ \ \/ type note

curveSt Ié\ \ \ \ CurveStyle inherited from: Curve
xUnit \! \ UnitSymbol inherited from: Curve
xMultipller \/ UnitMultiplier inherited from: Curve
y1Unit UnitSymbol inherited from: Curve
y1Multiplier UnitMultiplier inherited from: Curve
y2Unit UnitSymbol inherited from: Curve
y2Multiplier UnitMultiplier inherited from: Curve
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
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Association ends

Mult [Mult] name (type) note

from

0..* [1] Reservoir (Reservoir) A reservoir may have a level versus
volume relationship.

1 [0..*] CurveScheduleDatas (CurveData) inherited from: Curve

1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject

6.8.36 NuclearGeneratingUnit

A nuclear generating unit

Attributes

N

name type

allocSpinResP ActivePower

e
inherite{fr}n\@né@t}wnm

autoCntylIMarginP ActivePower

d\f{om\G\}era\\ng U}M/

baseP

ActivePower

ieiig it

controlljeadband

[

ActivePower

mh%d\h'om.

G&\{}ratlngUmt

controlHulseHigh

N

Seconds

giyhe;{ted\{@m:

neratingUnit

controlHulseLow

Seconc}s/\ A >

ﬁnh rit\7d ‘f\ro}:

GeneratingUnit

controlResponseRate

ActiveP era\Q}ggRaté\

herited from:

GeneratingUnit

dispRederveFlag

Boolean

inherited from:

GeneratingUnit

efficiengy PU \ (\ )herited from: GeneratingUnit
energyMlinP I-}e/aTRst\e\ 3 S inherited from: GeneratingUnit
fastStartFlag N oolfe\an ) inherited from: GeneratingUnit

fuelPriofity

Inte&{r

inherited from:

GeneratingUnit

l
genConfrolMode <\> }

(%Qe reh\s{CWM ode

inherited from:

GeneratingUnit

genConfrolSource

en }w)réntroISource

inherited from:

GeneratingUnit

genOpefatingMode /\

Gener})orOperatingMode

inherited from:

GeneratingUnit

governgrMPL

\

pU—"

inherited from:

GeneratingUnit

governgrSCD \

NOX

/}erCent

inherited from:

GeneratingUnit

highCortz{Li\n\\ \‘ \

ActivePower

inherited from:

GeneratingUnit

initialP

XN\

ActivePower

inherited from:

GeneratingUnit

longPF

)

Float

inherited from:

GeneratingUnit

lowCon{rolLinmit

ActivePower

inherited from:

GeneratingUnit

lowerRampRate

HL[iVeI‘UWeI’bHdﬂgeKdle

frheTitedfrom:

Generatimgomit

maxEconomicP

ActivePower

inherited from:

GeneratingUnit

maximumAllowableSpinningReserve

ActivePower

inherited from:

GeneratingUnit

maxOperatingP

ActivePower

inherited from:

GeneratingUnit

minEconomicP

ActivePower

inherited from:

GeneratingUnit

minimumOffTime

Seconds

inherited from:

GeneratingUnit

minOperatingP

ActivePower

inherited from:

GeneratingUnit

modelDetail Classification inherited from: GeneratingUnit
normalPF Float inherited from: GeneratingUnit
penaltyFactor Float inherited from: GeneratingUnit

raiseRampRate

ActivePowerChangeRate

inherited from:

GeneratingUnit

ratedGrossMaxP

ActivePower

inherited from:

GeneratingUnit
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name note

type

ratedGrossMinP ActivePower inherited from: GeneratingUnit

ratedNetMaxP ActivePower inherited from: GeneratingUnit

shortPF Float inherited from: GeneratingUnit

spinReserveRamp ActivePowerChangeRate inherited from: GeneratingUnit

startupCost Money inherited from: GeneratingUnit

startupTime Seconds inherited from: GeneratingUnit

stepChange ActivePower inherited from: GeneratingUnit

tieLinePF Float inherited from: GeneratingUnit

variablejCost Money inherited from: GeneMt

normalllylnService Boolean inherited from: Egqui F‘t\

mRID String inherited fror(ﬁg\r\fled bj\

name String inherited .\@eﬁt\lfhe\@bkc\

localName String inherite}i\from: tihgdow

pathName String in@rim m: ntifieéiject

aliasNae String F\H&K\ed{% Id ntirM)bject

descripfion String in erlte fro |f|edObJect

ey 9, >

Mult [Mult] name (type) note

from

1 [0..*] ControlAreaGeneratingUnit inherited from: GeneratingUnit
(ControlAreaGeneratir@?ﬁM}\ /\ Q \

1 [0..7] GenUnltOpCcTs\Cu\uQs (ﬁkenUnltO\G\\st\urve ) inherited from: GeneratingUnit

1 [0..1] GenUnitOpS he\ckué\@%e\nUn\f(\)p he inherited from: GeneratingUnit

1 [0..%] Gros@A%Pow{:ﬁi}uﬁ\\/ inherited from: GeneratingUnit
(GrossToNe v erCur

0..1 [1..*] Contain W\W n inherited from: GeneratingUnit
(Synchronoglaﬁg ipe)

1 [0..7] W\cyﬁg%en ContingencyEquipment) inherited from: Equipment

0..* [O. qL]I mtt)g;\i%c;r me ntainer inherited from: Equipment

1 [OWe\éQon\a\Ll t (OperationalLimitSet) inherited from: Equipment

0..* [0..%] Opeﬁ(@By&ompames (Company) inherited from: PowerSystemResourde

1 [0~*}Contains_Measurements (Measurement) inherited from: PowerSystemResourde

1 [Q>*] OperatingShare (OperatingShare) inherited from: PowerSystemResaurde

1 [0..1] OutageSchedule (OutageSchedule) inherited from: PowerSystemResource

0..* [0..*] PsrLists (PsrList) inherited from: PowerSystemResource

0..* [0..1] PSRType (PSRType) inherited from: PowerSystemResource

0..* [0..*] ReportingGroup (ReportingGroup) inherited from: PowerSystemResource

1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject

6.8.37 PenstockLossCurve

Relationship between penstock head loss (in meters) and total discharge through the
penstock (in cubic meters per second). One or more turbines may be connected to the same
penstock.
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Attributes
name type note
curveStyle CurveStyle inherited from: Curve
xUnit UnitSymbol inherited from: Curve
xMultiplier UnitMultiplier inherited from: Curve
y1Unit UnitSymbol inherited from: Curve
y1Multiplier UnitMultiplier inherited from: Curve
y2Unit UnitSymbol inherited from: Curve
y2Multipte+ YritMuttipher Hherited-from—Gury
mRID String inherited from: Identified/Qéject
name String inherited from: Identi '@Oajeﬁ\
localName String inherited from: Ide@fl&(
pathNarpe String inherited frorQ/IN db@e\\ \
aliasNae String mhented/f'ro\.\kden{\%bjx{:t
descripfion String inheritewn:\rd\\ch’iMecﬁ
Association e@l{? \
A\ X
Mult [Mult] name (type N note
N
0..1 [1] HydroGeneratingUnit (HydroGenerati nit) A\m]d'r{generating unit has a penstock

loss curve.

[0..%] CurveScheduIeDat}Q (CurveData\)\

inherited from: Curve

inherited from: IdentifiedObject

PenstockTyp erati

f hydro p@

ydro system,
e type of dam.

X
[0..1] Mode|ingAuthoriQ\Set\Noﬁenngﬁx@»QritM \\)
' o~/

including: ponds, lakes, lagoons, and

rivers.

Attributes
name > type note

activeS{orage€apacity Volume Storage volume between the full supply level
and the normal minimum operating level.

energyStorageRating Float The reservoir's energy storage rating in energy
for given head conditions.

fullSupplyLevel WaterLevel Full supply level, above which water will spill.
This can be the spillway crest level or the top of
closed gates.

grossCapacity Volume Total capacity of reservoir.

normalMinOperateLevel WaterLevel Normal minimum operating level below which
the penstocks will draw air.

riverOutletWorks String River outlet works for riparian right releases or
other purposes.

spillTravelDelay Seconds The spillway water travel delay to the next
downstream reservoir.



https://iecnorm.com/api/?name=18d776aa8a640a66b4d7abe6336fab54

- 176 - 61970-301 © IEC:2011

name type note
spillwayCapacity Float The flow capacity of the spillway in cubic meters
per second.
spillwayCrestLength Float The length of the spillway crest in meters.
spillwayCrestLevel WaterLevel Spillway crest level above which water will spill.

spillWayGateType SpillwayGateType Type of spillway gate, including parameters.

mRID String inherited from: IdentifiedObject

name String inherited from: IdentifiedObject

localName String inherited from: IdentifiedObject

pathNarfie String inherited from: Identmedur};ea\

aliasNae String inherited from: Identifie}%ject

descripfion String inherited from: Ideryﬁ\és@bje&t\

Association ends

Mult [Mult] name (type)

from

0..1 [0..*] HydroPowerPlants (HydroPowerPlant) ( nps
/ [

1 [0. r

m

.*]1 UpstreamFrom (HydroPowerPIaN <

1 [0..*] InflowForecast (InflowForecast) A reservoir may have a "natural" inflow

_\
'E

>orecast.
e LeveleVqumeC@N\@ \\>

A reservoir may have a level versus
..*] Spillsinto (Resexvoir)

e
N
'8

A reservoir may spill into a downstream
reservoir

A
(=]

A reservoir may have a water level tgrget
schedule.

volume relationship.
] Targ@ls@e (‘F\N&Q/We)

o
*
S

| Operatygx\Co}r@aﬁ{(m}y{

inherited from: PowerSystemResourde

o

1 [

2 Contai&_ﬂg@emﬁ&ts}l\ﬂeﬁzﬁrement)

inherited from: PowerSystemResourde

1 [0..%] G@era‘mg\ ha}g (O ratnghare) inherited from: PowerSystemResourde
1 [071 L}kqg%&ule\(OutageSchedule) inherited from: PowerSystemResourde
0..* [ON\QSN (\‘\&b«{t)} inherited from: PowerSystemResourde
0..* [0..1] PWe (I§§RType) inherited from: PowerSystemResourde
0..* [0.2%] Reporting\G{oup (ReportingGroup) inherited from: PowerSystemResourde
1..* [0%1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject
6.8.40 ShutdownCurve

Relationship between the rate in gross active power/minute (Y-axis) at which a unit should be

shutdown and its present gross MW output (X-axis).

Attributes
name type note
shutdownCost Money Fixed shutdown cost
shutdownDate AbsoluteDateTime The date and time of the most recent generating
unit shutdown
curveStyle CurveStyle inherited from: Curve
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name type note
xUnit UnitSymbol inherited from: Curve
xMultiplier UnitMultiplier inherited from: Curve
y1Unit UnitSymbol inherited from: Curve
y1Multiplier UnitMultiplier inherited from: Curve
y2Unit UnitSymbol inherited from: Curve
y2Multiplier UnitMultiplier inherited from: Curve
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName String inherited from: Identifiedom
pathNarhe String inherited from: Identifigf(é&je?t\
aliasNae String inherited from: IdeQ‘(\ bjec\t\
descripfion String inherited from/rd{t |ed bj
%
Association ends <\\ \
Mult [Mult] name (type) \ote/
from /\ B
0..1 [1] ThermalGeneratingUnit (ThermalGeneratingUni \/ K‘a%mal\ﬁneratmg unit may have 4§
shytd wn cufve
1 [0..*] CurveScheduleDatas (CurveData\;\ \ \Qherite from: Curve
1..* [0..1] ModelingAuthoritySet (ModelingA}A‘%rityQ{{ inherited from: IdentifiedObject
6.8.41| SpillwayGateType Enumeratjon %
Type aof spillway gate.
6.8.42| Startignkuel
The gliantity of i d to restart and repay the auxiliary power consumed
versug the number e dnit was off line.
Attributes
/\Q\Y \ \ type note
ignition 'ué[ﬁ(ge\ \ ) FuelType Type of ignition fuel
curveStyle \ CurveStyle inherited from: Curve
xUnit UnitSymbol inherited from: Curve
xMultipller UnitMultiplier inherited from: Curve
y1Unit UnitSymbol inherited from: Curve
y1Multiplier UnitMultiplier inherited from: Curve
y2Unit UnitSymbol inherited from: Curve
y2Multiplier UnitMultiplier inherited from: Curve
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
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Association ends

Mult [Mult] name (type) note

from

0..1 [1] StartupModel (StartupModel) The unit's startup model may have a

startup ignition fuel curve.

1 [0..*] CurveScheduleDatas (CurveData) inherited from: Curve

1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject

6.8.43 StartMainFuelCurve

The quantity of main fuel (Y-axis) used to restart and repay the auxiliary power consumed
versug the number of hours (X-axis) the unit was off line.

Attributes (\ x
name type /\\on
mainFug¢lType FuelType Type of W\el \ \ \/
AN

curveStyle CurveStyle inheriteﬁ\@r%(\&\rv& B
xUnit UnitSymbol ipKerited from~Curve  \
xMultipller UnitMultiplier the@ frorN:uw
y1Unit UnitSymbol /& @m{ri}éd ((rB\n cﬁnye
yIMultiglier UnitMunié«Qr \ ) ther}Qd fr m'Mrve
y2Unit UnitSymbol i}*@rited " Curve
y2Multiglier UnltMu|t|pI(er \QheRIgd from: Curve
mRID Stn%\\ \ \ hefited from: IdentifiedObject
name N EK( \\i{herited from: ldentifiedObject
localNae l \%ring (\ ~—" inherited from: IdentifiedObject
pathName /\ S }trl > inherited from: IdentifiedObject
aliasNae §N@g inherited from: IdentifiedObject
descripfion tring inherited from: IdentifiedObject

AN \S\\>\
(\\\ \ Association ends

Mult It] n \a/me (type) note

e NN

0..1 [1] StartupModel tartupModeI) The unit's startup model may have a
startup main fuel curve.

1 [0} CurveScheduleDatas (CurveData) inherited from: Curve

1..% [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject

6.8.44 StartRampCurve

Rate in gross active power/minute (Y-axis) at which a unit can be loaded versus the number
of hours (X-axis) the unit was off line.
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Attributes
name type note
hotStandbyRamp ActivePowerChangeRate | The startup ramp rate in gross for a unit that is

on hot standby

curveStyle CurveStyle inherited from: Curve

xUnit UnitSymbol inherited from: Curve

xMultiplier UnitMultiplier inherited from: Curve

y1Unit UnitSymbol inherited from: Curve

y’]MuItil lier UnitMultiplier inherited from- Curve

y2Unit UnitSymbol inherited from: Curve

y2Multiglier UnitMultiplier inherited from: Curve <

mRID String inherited from: Ide@ﬂé({btu\ect

name String inherited fromh’igdbwe\o\

localNae String inheriteW\den&%&Obj\\ct

pathName String inheritedNrom: ntiNedQbjec
qResQbjech

aliasNae String }zm/eritem\ldgntifie Object

description String G\nhegtgd froNeMbject

s el )
Mult name (type) ~—" note
from

0.1 |[[1] startupModel (StarWl)(\\Q >

The unit's startup model may have a
startup ramp curve

1 [0..4] c:urveSchedu[éQata\s\@urve

inherited from: Curve

1.+ 0.1 Mode|yg\Aut|lQnt\§\f\Me|}g\A}fQon§§et)

inherited from: IdentifiedObject

6.8.45| Startup

Unit start up char

SN

ending on how long the unit has been off line.

Attributes
< w \ \ type note
fixedMa ntCoh’\\ \ CostRate Fixed maintenance cost
hotStangbyHeat \) HeatRate The amount of heat input per time unit requjired

for hot standby operation.

incremelntalMaintCost

CostPerEnergyUnit

Incremental maintenance cost.

minimumDownTime Hours The minimum number of hours the unit must be
down before restart.

minimumRunTime Hours The minimum number of hours the unit must be
operating before being allowed to shut down.

riskFactorCost Money The opportunity cost associated with the return
in monetary unit. This represents the restart's
"share" of the unit depreciation and risk of an
event which would damage the unit.

startupCost Money Total miscellaneous start up costs.

startupDate AbsoluteDateTime The date and time of the most recent generating

unit startup.
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name type note

startupPriority Integer Startup priority within control area where lower
numbers indicate higher priorities. More than
one unit in an area may be assigned the same
priority.

stbyAuxP ActivePower The unit's auxiliary active power consumption to
maintain standby mode.

mRID String inherited from: IdentifiedObject

name String inherited from: IdentifiedObject

localName String inherited from: IdentifiedObject

pathNar o thing mbharitad Frnm: Irdanfifiarlﬁhjnnf

aliasNae String inherited from: IdentifiedOéject

N
descripfion String inherited from: Identyi\QObje(f\
Association ends /\\\ \>

Mult [Mult] name (type)

from Q

1 [0..1] StartignFuelCurve (StartignFuelCurve) Th startup m(h/l may have a

artu gn| fuel curve.
1 [0..1] StartMainFuelCurve (StartMainFuelCurve)

nit's\startup model may have a
st rtup mainpfuel curve.
LN

Jhe unit)

1 [0..1] StartRampCurve (StartRampCuhx \ \
starctu

startup model may have a
famp curve.

0..1 [1] ThermalGeneratingUnit (ThermalG neratlngUm A thermal generating unit may have 3
tartup model.
1.+ 0.1 ModenngAuthong(Se Modelin \Qonm > inherited from: IdentifiedObject
6.8.46] SteamSendoutSchedule \)
The cq hedule in volume per time unit.
Q Attributes
name \ type note
timeStep & \ \ S%onds inherited from: RegularintervalSchedule
endTime ( \ \\ \ AbsoluteDateTime inherited from: RegularintervalSchedule
startTinle \ \\/ AbsoluteDateTime inherited from: BasiclntervalSchedule
value1Unit > UnitSymbol inherited from: BasiclntervalSchedule
value1Multipliet UnitMultiplier inherited from: BasiclntervalSchedule
value2 Uit YritSymbet rheritedfrom—BeasietntervaiSehedute
value2Multiplier UnitMultiplier inherited from: BasiclntervalSchedule
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
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Association ends

Mult [Mult] name (type) note
from
1 [1] CogenerationPlant (CogenerationPlant) A cogeneration plant has a steam
sendout schedule
1 [1..*] TimePoints (RegularTimePoint) inherited from: RegularintervalSchedule
1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject
6.8.47 SurgeTankCode enumeration
Type (pr absence) of surge tank that is associated with the hydro power pl&
6.8.48| TailbayLossCurve
Relatipnship between tailbay head loss height (y-axis) and the power
station's tailbay volume per time unit (x-axis) . There could be ending
on thellevel of the tailbay reservoir or river level.
Attributes/\
N
name type f\ / A note
curveStyle CurveSty@/ (\ anher(ted (ﬁ@)n:‘QyK/e
xUnit UnitSymbol \@eriWCurve
xMultiplfer Unitl\/lultipl}éA inréf:\ted from: Curve
y1Unit UnitSymbo\ (\ i}hgp'}gd from: Curve
y1Multiglier < \{mm}\ \\) \ @\erited from: Curve
y2Unit [\ Un\i\Sy(mb\oI ) inherited from: Curve
y2Multiglier k OT\'\tMu ' %\ \ inherited from: Curve
mRID RS tring inherited from: IdentifiedObject
name /\< Sth)\g/\\/ inherited from: IdentifiedObject
localName < \ S\bsqu ) inherited from: IdentifiedObject
pathNarpe /\ \ Nng inherited from: IdentifiedObject
aliasName \ \\ \ \Srﬁng inherited from: IdentifiedObject
descripf 045\ \ \ B String inherited from: IdentifiedObject
N
\> Association ends
Mult [Mult] name (type) note
from
0..* [1] HydroGeneratingUnit (HydroGeneratingUnit) A hydro generating unit has a tailbay loss
curve.
1 [0..*] CurveScheduleDatas (CurveData) inherited from: Curve
1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject
6.8.49 TargetLevelSchedule

Reservoir water level targets from advanced studies

increments for up to 10 days.

or "rule curves". Typically in 1 h
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Attributes
name type note
highLevelLimit WaterLevel High target level limit, above which the reservoir
operation will be penalized
lowLevelLimit WaterLevel Low target level limit, below which the reservoir
operation will be penalized
curveStyle CurveStyle inherited from: Curve
xUnit UnitSymbol inherited from: Curve
xMultiplier UnitMultiplier inherited from: Curve
y1Unit UnitSymbol inherited from: Curve /\
y1Multiglier UnitMultiplier inherited from: Curve A A~
y2Unit UnitSymbol inherited from: CUQré\ \
y2Multiglier UnitMultiplier inherited fromys{r%\ \
mRID String inherited from\_IdentifiedObject
™ IdentieyOdie
name String inherite(ernWObje\c{
localName String irweﬂm\@nqc%\tifiéqw
pathName String ﬁheﬁm}j fr&&lwe(&bject
aliasNafne String (\befitdd fham: dentifiedObject
descripfion String < <\ (\nher ed\FLQ)n ‘td;e/nﬂedObJect
Mult [Mult] name (type\m note
from (\ N
0..1 [1] Reservoir (Resgm\oir) A reservoir may have a water level tgrget

schedule.

[0..%] Curvis/\eguéjatas @ur Daé\

N
/

inherited from: Curve

[0..1] Model%()ms\\;@gt (Dmgel\g@ut\/ontysm)

inherited from: IdentifiedObject

6.8.50

enging.

over could be a steam turbine, combustion turbine, or

diesel
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Attributes
name type note
oMCost CostPerHeatUnit Operating and maintenance cost for the
thermal unit

allocSpinResP ActivePower inherited from: GeneratingUnit
autoCntrIMarginP ActivePower inherited from: GeneratingUnit

baseP ActivePower inherited from: GeneratingUnit

controlDeadband

ActivePower

inherited from:

GeneratingUnit

controlPulseHigh Seconds inherited from* Generatingllnit
controlHulseLow Seconds inherited from: Gene(atingm
controlResponseRate ActivePowerChangeRate inherited from ne\?an njt
dispRederveFlag Boolean inherited fror{ Gx}{\tlnbi{\
efficiengy PU |nher|te€é/f%nk\%en\a{at Urh\
energyMliinP HeatRate |nW3\Qom G eré\ing i
fastStartFlag Boolean mi’rm\ \ﬂé@ Watm Unit
fuelPriofity Integer / |nrkﬂ{e om: GékerYngUnlt
genConfrolMode GeneratorControIMod/e\ i e[jte rom: eratingUnit
genConfrolSource Generat})ﬂQontrol}s&rc%\/ /nh rited frab: GeneratingUnit
genOpefatingMode Genera rO;;b\at Moa‘ei heﬁt/ed)‘rom: GeneratingUnit
governgrMPL PU A inherited from: GeneratingUnit
governdrSCD PerCent( Bherited from: GeneratingUnit
highCorjtrolLimit /\ A/;{-rve{\«\er \ \ \ inherited from: GeneratingUnit
initialP A \ActweP(ﬁ‘{ \\/ inherited from: GeneratingUnit
longPF I Flo inherited from: GeneratingUnit
lowCon{rolLimit /\ > hst\ive}wvé\) inherited from: GeneratingUnit
lowerRgmpRate \%:tiRow@ChangeRate inherited from: GeneratingUnit
maxEconomicP Aai/va&;)wer inherited from: GeneratingUnit

Wower

maximu nAIIoway\S\nqu\e:‘{er\k\ inherited from: GeneratingUnit
maxOpgrating \ \ >ctivePower inherited from: GeneratingUnit
minEco @EP\\ \\ \ ActivePower inherited from: GeneratingUnit
minimurnom\ \\/ Seconds inherited from: GeneratingUnit
minOpefatingP. > ActivePower inherited from: GeneratingUnit
modelDgtail Classification inherited from: GeneratingUnit
normalRE Eloat nherited from- (‘nnnrnﬁngl lnit
penaltyFactor Float inherited from: GeneratingUnit

raiseRampRate

ActivePowerChangeRate

inherited from:

GeneratingUnit

ratedGrossMaxP

ActivePower

inherited from:

GeneratingUnit

ratedGrossMinP

ActivePower

inherited from:

GeneratingUnit

ratedNe

tMaxP

ActivePower

inherited from:

GeneratingUnit

shortPF

Float

inherited from:

GeneratingUnit

spinReserveRamp

ActivePowerChangeRate

inherited from:

GeneratingUnit

startupCost

Money

inherited from:

GeneratingUnit

startupTime

Seconds

inherited from:

GeneratingUnit

stepChange

ActivePower

inherited from:

GeneratingUnit

tieLinePF

Float

inherited from:

GeneratingUnit



https://iecnorm.com/api/?name=18d776aa8a640a66b4d7abe6336fab54

— 184 —

61970-301 © IEC:2011

name type note
variableCost Money inherited from: GeneratingUnit
normalllylnService Boolean inherited from: Equipment
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
Association ends /\(\
[EAN
Mult [Mult] name (type) ote
from
0..1 [0..1] MemberOf_CAESPIlant (CAESPIlant) A ther aI ge unWe a
fa o esSed aivenergy
rage | nt
0..* [0..1] MemberOf_CogenerationPlant (CogenerationPlant) g g hit may be a
—nember,0 coge eration plant.
0..* [0..1] MemberOf_CombinedCyclePlant enerating unit may be a
(CombinedCyclePlant) member of combined cycle plant.
1 [0..*] EmmissionAccounts (EmissionAtgoun A tMm | generating unit may have ¢ne
more/emission allowance accounts.
1 [0..*] EmissionCurves (EmissionCurve) A thermal generating unit may have one
>r more emission curves.
1 [0..*] FossilFuels (FossilFuel) A thermal generating unit may have ¢ne
or more fossil fuels.
1 [0..*] FuelAllocatio hed Fu IANocat ed e) A thermal generating unit may have ¢ne
or more fuel allocation schedules.
1 [0..1] Heat put urvg (Heatfnput \/ A thermal generating unit may have 3
heat input curve.
1 [0..1] HeatRa rve (HeatRateCurv A thermal generating unit may have 4
heat rate curve.
1 [0..1]1 e aI teCive A thermal generating unit may have an
(Incre ental Cu e) incremental heat rate curve.
1 Curve hutdownCurve) A thermal generating unit may have 3
shutdown curve.
1 [0..1] St upMod | (StartupModel) A thermal generating unit may have 3
startup model.
1 [0_#] ControlAreaGeneratingUnit inherited from: GeneratingUnit
(ControlAreaGeneratingUnit)
1 [0..*] GenUnitOpCostCurves (GenUnitOpCostCurve) inherited from: GeneratingUnit
1 [0..1] GenUnitOpSchedule (GenUnitOpSchedule) inherited from: GeneratingUnit
1 [0..*] GrossToNetActivePowerCurves inherited from: GeneratingUnit

(GrossToNetActivePowerCurve)

0..1 [1..*] Contains_SynchronousMachines inherited from: GeneratingUnit
(SynchronousMachine)

1 [0..*] ContingencyEquipment (ContingencyEquipment) inherited from: Equipment

0..* [0..1] MemberOf_EquipmentContainer inherited from: Equipment
(EquipmentContainer)

1 [0..*] OperationalLimitSet (OperationalLimitSet) inherited from: Equipment

0..* [0..*] OperatedBy_Companies (Company) inherited from: PowerSystemResource

1 [0..*] Contains_Measurements (Measurement) inherited from: PowerSystemResource
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Mult [Mult] name (type) note

from

1 [0..*] OperatingShare (OperatingShare) inherited from: PowerSystemResource
1 [0..1] OutageSchedule (OutageSchedule) inherited from: PowerSystemResource
0..* [0..*] PsrLists (PsrList) inherited from: PowerSystemResource
0..* [0..1] PSRType (PSRType) inherited from: PowerSystemResource
0..* [0..*] ReportingGroup (ReportingGroup) inherited from: PowerSystemResource
1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject

6.9 GenerationDynamics

6.9.1 GenerationDynamics package summary

The (Jeneration Dynamics package contains prime movers, such/as NeS aA\Yoilers,
which pre needed for simulation and educational purposes.

+ DriveBy_[fombustionTurbine

Figure

Core:: ‘

Wires::
SynchronousM achine

Drives_SynchronousMachines 0. *

+ DrivenBy_PrimeMovag 0..*

(rrrey
SteamSup s“(

+fAteamTurbines N\

CombustionT urbine Hydro T urbine

- CombustionTurbines 1
+ CombustionTurbine

Steal ()}w{t}azﬁupply | | BWRS teamS upply | | PWRS team$ upply

HeatRecoveryBoiler| |Supercritical | [Subcritical

DrumBoiler

Figure 52 — Main

52 is documented as follows. This diagram shows all cl

asses

included

IE¢ 2040/11

in the

GenerationDynamics package as well as the key external classes that have associations with
GenerationDynamics classes.

«enumeration»

BoilerControlM ode «enumeration»
TurbineType
{root}

{root}

IEC 2041/11

Figure 53 — Datatypes

Figure 53 is documented as follows. This diagram shows the data types specific to the
GenerationDynamics package.
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6.9.2 BoilerControlMode enumeration
Boiler control mode.
Enums
name note

following

coordinated

6.9.3 BWRSteamSupply

Boiling water reactor used as a steam supply to a steam turbine.

Attributes

AN Y

name

type

AN

highPoverLimit PU High poWiN \\ \ N4
inCoreTjhermalTC Seconds In-coreﬁhqrrwe\}ﬂ\itantB
integralfzain Float Iptegral gain A \

lowerLirit PU Qniti@werl\ih\Q \/

lowPowgrLimit

_
PU /&

pressureLimit

U N

pressurgSetpointGA

Float >

P\e\ssure\set&)int gain adjuster

pressurgSetpointTC1

Seconds (

\Qesége setpoint time constant

pressurgSetpointTC2

seegmon S

e\{ure setpoint time constant

proportipnalGain

\P/roportional gain

rfAux1

o)

Coefficient for modeling the effect of off-nominal
frequency and voltage on recirculation and [core
flow, which affects the BWR power output

rfAux2

S
RN

Coefficient for modeling the effect of off-nominal
frequency and voltage on recirculation and core
flow, which affects the BWR power output

rfAux3

Coefficient for modeling the effect of off-nominal
frequency and voltage on recirculation and core
flow, which affects the BWR power output

rfAux4

N

PU

Coefficient for modeling the effect of off-nominal
frequency and voltage on recirculation and gore
flow, which affects the BWR power output

rfAux5

PU

Coefficient for modeling the effect of off-nominal
frequency and voltage on recirculation and gore
flow, which affects the BWR power output

rfAux6

PU

Coefficient for modeling the effect of off-nominal
frequency and voltage on recirculation and core
flow, which affects the BWR power output

rfAux7

PU

Coefficient for modeling the effect of off-nominal
frequency and voltage on recirculation and core
flow, which affects the BWR power output

rfAux8

PU

Coefficient for modeling the effect of off-nominal
frequency and voltage on recirculation and core
flow, which affects the BWR power output

rodPattern

PU

Rod pattern

rodPatternConstant

Float

Constant associated with rod pattern

upperLimit

PU

Initial upper limit

steamSupplyRating

Float

inherited from: SteamSupply
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name type note
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
Association ends
Mult [Mult] name (type) ngte

0..* [0..*] SteamTurbines (SteamTurbine)

inherited frog(\s\}eimsgw\

0..* [0..*] OperatedBy_Companies (Company)

inheritemr%\Pc}\Ke\rS\\(ste Re de

1 [0..*] Contains_Measurements (Measurement) inheritéq from? wér\Syét\mB}source
1 [0..*] OperatingShare (OperatingShare) iﬁeMMwerS\\stemResource
1 [0..1] OutageSchedule (OutageSchedule) Wﬂ%ﬂ: I\—\QMtemResource

L [0..*] PsrLists (PsrList)

[«

( ""r?her}txd from; P()/%erSystemResourc

\//nh 'ted\hx{n: PowerSystemResourde

0
0.* [0..1] PSRType (PSRType)
0

L [0..*] ReportingGroup (ReportingGroué < A\ 6

inhWeM: PowerSystemResourde

N
*
—
o

..1] ModelingAuthoritySet (ModelingADm{;rit}s\eB\ \ Ihnerited from: IdentifiedObject

6.9.4 CombustionTurbine

A primle mover that is typjcalty fugle

e >

note

ambienqTemp

AN e

Default ambient temperature to be used in
modeling applications

auxPowgrVersusFrequenc

Off-nominal frequency effect on turbine
auxiliaries. Per unit reduction in auxiliary agtive
power consumption versus per unit reductign in
frequency (from rated frequency)

auxPowr

usVoltag \) PU

Off-nominal voltage effect on turbine auxiligries.
Per unit reduction in auxiliary active power
consumption versus per unit reduction in

auxiliary bus voltage (from a specified voltdge
level)

P
[

capabiliytersustrequeney

Off-reminat-frequeney-—effectonturbine
capability. Per unit reduction in unit active
power capability versus per unit reduction in
frequency (from rated frequency)

heatRecoveryFlag Boolean Flag that is set to true if the combustion turbine
is associated with a heat recovery boiler

powerVariationByTemp PU Per unit change in power per (versus) unit
change in ambient temperature

referenceTemp Temperature Reference temperature at which the output of
the turbine was defined

timeConstant Seconds The time constant for the turbine

primeMoverRating Float inherited from: PrimeMover

mRID String inherited from: IdentifiedObject

name String

inherited from: IdentifiedObject
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name type note
localName String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
Association ends
Mult [Mult] name (type) note
from
1 [0..1] Drives_AirCompressor (AirCompressor) A CAES air compresSor isxdriven by
combustion turbi%
1 [0..1] CTTempActivePowerCurve A combustion ine may kave agtive
(CTTempActivePowerCurve) power versug ambient texaperature
relationship@%\%
0..* [0..1] HeatRecoveryBoiler (HeatRecoveryBoiler) A com@\stio bin\g@@ a heat
recayver boilgr making m.
0..* [0..*] Drives_SynchronousMachines (SynchronousMachine) iﬁ@t&\}q{mWeM@er
0..* [0..*] OperatedBy_Companies (Company) / ir%\iw?‘n: PNve?S/ystemResource
1 [0..*] Contains_Measurements (Measurement) . ( g i heArit?e\Q‘roMerSystemResource
1 [0..*] OperatingShare (OperatingShare)/\ /& \\/ in ?l‘t\ed f?hyu: PowerSystemResourde
1 [0..1] OutageSchedule (OutageSched%Q) \ \ inhe\rﬁec})%m: PowerSystemResourde
0..* [0..*] PsrLists (PsrList) \ irM from: PowerSystemResourde
0..* [0..1] PSRType (PSRType) ( (N \}nherited from: PowerSystemResourde
0..* [0..*] ReportingGroup (Reportin p) inherited from: PowerSystemResourde
1..% [0..1] ModelingAuth&)rii/:t\(Mm}\t@th\yS% \\> inherited from: IdentifiedObject
6.9.5 CTTempActive >~
Relatignship be biné's power output rating in gross active power (X-
axis) gnd the ambiept ai xis)
Attributes

name \\ \ \/ type note
curveSt Ig\ \ \ \ CurveStyle inherited from: Curve
xUnit \| \ UnitSymbol inherited from: Curve
xMultipller N UnitMultiplier inherited from: Curve
y1Unit UnitSymbol inherited from: Curve
y1Multiplier UnitMultiplier inherited from: Curve
y2Unit UnitSymbol inherited from: Curve
y2Multiplier UnitMultiplier inherited from: Curve
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
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Association ends

Mult [Mult] name (type) note
from
0..1 [1] CombustionTurbine (CombustionTurbine) A combustion turbine may have an active
power versus ambient temperature
relationship.
1 [0..*] CurveScheduleDatas (CurveData) inherited from: Curve
1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject
6.9.6 DrumBoiler
Drum boiler.
Attributes (\ &
name type
drumBoj|lerRating Float Rating of dru}\boner W
auxPowgrVersusFrequency PU |nher|te@’oM %&e\amsbgply
auxPowgrversusVoltage PU |n érite N()\Slls\he\a\sfpply
controllC Float (/nhe ited fro FWmSupply

boilerCgntrolMode

BoilerContg){Mode

\h{}éd 'ﬂ%{n R\isssHSteamSupply

¢
<

controlHrrorBiasP Float < Gnherked M:)FrésilSteamSupply
controlHC Float writWFossiISteamSupply
controlHEB Float ( —~ \'\nher d from: FossilSteamSupply
controlHED PU \ \\ \QMd from: FossilSteamSupply
controlT|C \ Nét ~ \)'n/r;erited from: FossilSteamSupply
feedWajerlG I \Eloat (\ inherited from: FossilSteamSupply
feedWalerPG \ loat > inherited from: FossilSteamSupply
feedWajerTC \/ \ \ée\cor%s\ \ inherited from: FossilSteamSupply

fuelDenmandLimit

AN

U

inherited from:

FossilSteamSupply

fuelSupplyDelay \ \

Sevands/

inherited from:

FossilSteamSupply

mechPcwerSer(é)mag\ \

ngonds

inherited from:

FossilSteamSupply

fuelSup JI/VC\\ \ \ econds inherited from: FossilSteamSupply
maxErrg r%ﬁe{\ \ ) Float inherited from: FossilSteamSupply
minErrofRateP \ Float inherited from: FossilSteamSupply
pressureCtrIDG Float inherited from: FossilSteamSupply
pressurgCtriG Float inherited from: FossilSteamSupply
pressureCtrIPG Float inherited from: FossilSteamSupply
pressureFeedback Integer inherited from: FossilSteamSupply
superHeater1Capacity Float inherited from: FossilSteamSupply
superHeater2Capacity Float inherited from: FossilSteamSupply
superHeaterPipePD Float inherited from: FossilSteamSupply
throttlePressureSP PU inherited from: FossilSteamSupply
steamSupplyRating Float inherited from: SteamSupply
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
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aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
Association ends
Mult [Mult] name (type) note
from
0..* [0..*] SteamTurbines (SteamTurbine) inherited from: SteamSupply
0..* [0..*] OperatedBy_Companies (Company) inherited from: PowerSystemResource
1 [0..*] Contains_Measurements (Measurement) inherited from: Pow@l‘e@Resource
1 [0..*] OperatingShare (OperatingShare) inherited from: WrS}Lst\em}Qe\source
1 [0..1] OutageSchedule (OutageSchedule) inherited froﬁwrsk{e}ﬁes&{ce
0. |[10..1] PsrLists (PsrList) inheritemn\Pc}Ne\rs{stNe de
0. |[10..1] PSRType (PSRType) inheritéq from wér\Sys\t\mBEs,ource
0..* [0..*] ReportingGroup (ReportingGroup) iﬁe#ﬁ‘ed\\@r&%;vers\y\stemResource
1. |[10..1] ModelingAuthoritySet (ModelingAuthoritySet) Tinherited frow MentifiedObject
6.9.7 FossilSteamSupply
Fossil[fueled boiler (e.g., coal, oil, gasy. G
ttributes
name I&pe (\ ) note
auxPowgrVersusFrequency U \) \?(-nominal frequency effect on auxiliary refpl
ower. Per unit active power variation versys
[\ (‘\ per unit frequency variation.
auxPowgrversusVolt Off-nominal voltage effect on auxiliary real
@ K %\\\> power. Per unit acti_ve_power variation versys
per unit voltage variation.
controll /\& floa\t*/\ Integral constant
boilerCgntrolMode \ \ BBT*}er\CplérolMode The control mode of the boiler
controlHrrorBi \ Fleat Active power error bias ratio
controlHC \ \\ \ \Pﬂ)at Proportional constant
controlHEB \ \ ) Float Pressure error bias ratio
controlHED \ PU Pressure error deadband
controlT|C Float Time constant
feedWajerlG Float Feedwater integral gain ratio
feedWaterPG Float Feedwater proportional gain ratio
feedWaterTC Seconds Feedwater time constant ratio
fuelDemandLimit PU Fuel demand limit
fuelSupplyDelay Seconds Fuel delay
mechPowerSensorLag Seconds Mechanical power sensor lag
fuelSupplyTC Seconds Fuel supply time constant
maxErrorRateP Float Active power maximum error rate limit
minErrorRateP Float Active power minimum error rate limit
pressureCtrIDG Float Pressure control derivative gain ratio
pressureCtrlIG Float Pressure control integral gain ratio
pressureCtrIPG Float Pressure control proportional gain ratio
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name type note
pressureFeedback Integer Pressure feedback indicator
superHeater1Capacity Float Drum/primary superheater capacity
superHeater2Capacity Float Secondary superheater capacity
superHeaterPipePD Float Superheater pipe pressure drop constant
throttlePressureSP PU Throttle pressure setpoint
steamSupplyRating Float inherited from: SteamSupply
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName String inherited from: Identifiedom
pathNarhe String inherited from: Identifigf(é&je?t\
aliasNae String inherited from: IdeQ‘(\ bjec\t\
descripfion String inherited from/rd{t |ed bj

%
Association ends <\\ \

Mult [Mult] name (type)
from /x

0..* [0..*] SteamTurbines (SteamTurbine)

(\\]

/nh 'ted\ﬁ({n

: SteamSupply

0..* [0..*] OperatedBy_Companies (Compdny)

¢

mh\s.l:i)eq\fu{m:

PowerSystemResourd

1 [0..*] Contains_Measurements (Measure\n\ent) \ W from: PowerSystemResourde
1 [0..*] OperatingShare (OperatingShare inherited from: PowerSystemResourde
1 [0..1] OutageSchedule (}){tageSchedu}g) \ \ inherited from: PowerSystemResourde

L [0..*] PsrLists (PsrList& ( \\/ inherited from: PowerSystemResourde

>~/

inherited from: PowerSystemResourde

0
0.* [0..1] PSRType (Psfm'\ype\;\
0

0.1 Report),nngroth (h/e;%f)\QGro ) \

inherited from: PowerSystemResourde

1. [0..1]Mode§m\g}21)w\ tySet {ModelingAuthontySet)

inherited from: IdentifiedObject

6.9.8
The h ciated with combustion turbines in order to produce steam for
combi
Attributes
name > type note

steamS{pplyRating2 Float The steam supply rating in kilopounds per Rour,
if dual pressure boiler

auxPowerVersusFrequency PU inherited from: FossilSteamSupply

auxPowerversusVoltage PU inherited from: FossilSteamSupply

controllC Float inherited from: FossilSteamSupply

boilerControlMode

BoilerControlMode

inherited from: FossilSteamSupply

controlErrorBiasP Float inherited from: FossilSteamSupply
controlPC Float inherited from: FossilSteamSupply
controlPEB Float inherited from: FossilSteamSupply
controlPED PU inherited from: FossilSteamSupply
controlTC Float inherited from: FossilSteamSupply
feedWaterlG Float inherited from: FossilSteamSupply
feedWaterPG Float inherited from: FossilSteamSupply
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name type note
feedWaterTC Seconds inherited from: FossilSteamSupply
fuelDemandLimit PU inherited from: FossilSteamSupply
fuelSupplyDelay Seconds inherited from: FossilSteamSupply
mechPowerSensorLag Seconds inherited from: FossilSteamSupply
fuelSupplyTC Seconds inherited from: FossilSteamSupply
maxErrorRateP Float inherited from: FossilSteamSupply
minErrorRateP Float inherited from: FossilSteamSupply
pressureCtriIDG Float inherited from: FossilSteamSupply
pressureCtrlIG Float inherited from: FossiISteam
pressureCtriPG Float inherited from: FOSS”S{'{a}*SWy
pressurgFeedback Integer inherited from: Fo%ﬂé\e SuNy
superHgater1Capacity Float inherited from/&\@e\«mgt@ply
superHg¢ater2Capacity Float inherited from\\Foan}QupW
superHg¢aterPipePD Float inheriteQrMssk{@megply
throttleRressureSP PU iWN&iIS\e\aMply
steamSppplyRating Float (l/nhe ited from Swmy
mRID String (" \innériged fom: IdeqtifiedObject
name String < < ° Gnher‘t\ed M:MtifiedObject
localNae String X Merité}!\t&mc/ldentifiedObject
pathNarpe String ( \'Qhe}&d from: IdentifiedObject
aliasNae Strln/g\ \ \ \ \Q\P’f{ed from: IdentifiedObject
descripfion r ng \y&nented from: IdentifiedObject
L\\/\ ssio\cgtlon ends
Mult Wt]\n%\\j@ note
from /\<\
0..1 [0..*] CombistionT Co bustignTurbine) A combustion turbine may have a hegt
recovery boiler for making steam.
0..* [0..*] SteamTu \m\es Ste\&qp.}bine) inherited from: SteamSupply
0..* [(*ﬁ}pg\gte _‘Cor'rﬁ{anies (Company) inherited from: PowerSystemResourde
1 [O. ’M@ns_\h\ewments (Measurement) inherited from: PowerSystemResourde
1 [0..*] Operati S@re (OperatingShare) inherited from: PowerSystemResourde
1 [0{A]OutageSchedule (OutageSchedule) inherited from: PowerSystemResourde
0..* [0 T PSTLIStS (PSTLIS) fherttedfrom PoOWerSystemResource
0..* [0..1] PSRType (PSRType) inherited from: PowerSystemResource
0..* [0..*] ReportingGroup (ReportingGroup) inherited from: PowerSystemResource
1..% [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject
6.9.9 HydroTurbine

A water driven prime mover. Typical turbine types are: Francis, Kaplan, and Pelton.
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Attributes
name type note
gateRateLimit Float Gate rate limit
gateUpperLimit PU Gate upper limit

minHeadMaxP ActivePower

Maximum efficiency active power at minimum

head conditions

maxHeadMaxP ActivePower

Maximum efficiency active power at maximum

head conditions

speedRating RotationSpeed

Rated speed in number of revolutions

speedRgulation PU Speed regulation /\
transientDroopTime Seconds Transient droop time c(oﬁ%&antr\
transientRegulation PU Transient regulatio/\ \

turbineRating ActivePower Rated turbine}ct\ive\{io%r
turbineType TurbineType Type of turbi
waterStartingTime Seconds Water sérti\nz}qe\\\\
primeMg¢verRating Float ye’rim\m\Pn I\}&{\r\/
mRID String ﬁhegrep frc}\lme@)bject
name String (\ W}éd y?skm.TBe\nUﬂedObJect
localNae String < < N\ (\mher‘{ed \FLQ)n: MtifiedObject
pathName String \erritWIdentifiedObject
aliasNae String F inherited from: IdentifiedObject
descripfion String \ \ \ \'kn\hqy'!éd from: ldentifiedObject

S e

Asso¥ejation jends

Mult [MY e (ty e)\> note
from \\
0..* [0..*] Drives SXéhr\kaﬁ&{achl € ronousMachlne) inherited from: PrimeMover
0..* [0..%] Opera<d|3\(v\8\mp\ag }(Qomp ny) inherited from: PowerSystemResourd
1 [0..7] (M\M&\St}a@eNMeasurement) inherited from: PowerSystemResourg

1 [0/}{]\0}@ ratin\% re\(Op\Q}/gShare

inherited from:

PowerSystemResourd

N

[6\] &«%{ é@@ule @utageSchedule)

inherited from:

PowerSystemResourd

o *]%n\

inherited from:

PowerSystemResourd

ists (P\LQ{
[0..11 PSRType(PSRType)

inherited from:

PowerSystemResourd

.* [0:CY ReportingGroup (ReportingGroup)

inherited from:

PowerSystemResourd

1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet)

inherited from:

IdentifiedObject

6.9.10 PrimeMover

The machine used to develop mechanical energy used to drive a generator.
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Attributes
name type note
primeMoverRating Float Rating of prime mover
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
aliasName String inherited from: IdentifiedObject
descripfion String inherited from: IdentifiedOp}e‘c‘(\
Association ends /\<\\ Q\
Mult [Mult] name (type) \)
from (\
0..* [0..*] Drives_SynchronousMachines (SynchronousMachine) S hlne thls\Klme maver
0..* [0..*] OperatedBy_Companies (Company) / m{\ed{om P\@QNt-:‘\Sf/stemResource
1 [0..*] Contains_Measurements (Measurement) ( r?ihent}\ﬁrWerSystemResource
1 [0..*] OperatingShare (OperatingShare) /& \\/ inhkeriked %51: PowerSystemResourde
1 [0..1] OutageSchedule (OutageSched{x@) & ) Q inhérl{ed)\f‘r/om: PowerSystemResourde
0..* [0..*] PsrLists (PsrList) \ in d from: PowerSystemResourde
0..* [0..1] PSRType (PSRType) ( \gnherited from: PowerSystemResourde
0..* [0..*] ReportingGroup (}’@Qrtmg/em\p)\ \ \\ inherited from: PowerSystemResourde
1..% [0..1] ModellngAuthon&S\et (\MddelanWyS\ff \\/ inherited from: IdentifiedObject
6.9.11| PWRSteamSup
Pressyrized wa ctor used as)q steam slpply to a steam turbine.
<\ Attributes
me \ \ type note
coIdLegFBJzag;l’R \\\ \ \P'G Cold leg feedback lag time constant
coldLegfFB ad}GJ\ \ > PU Cold leg feedback lead time constant
coldLegfFBLead A \ PU Cold leg feedback lead time constant
coldLegFG1 PU Cold leg feedback Gain 1
coldLegF G2 PU Cold leg feedback Gain 2
coldLegLagTC PU Cold leg lag time constant
coreHTLagTC1 PU Core heat transfer lag time constant
coreHTLagTC2 PU Core heat transfer lag time constant
coreNeutronicsgffTC PU Core neutronics effective time constant
coreNeutronicsHT PU Core neutronics and heat transfer
feedbackFactor PU Feedback factor
hotLegLagTC PU Hot leg lag time constant
hotLegSteamGain PU Hot leg steam gain
hotLegToColdLegGain PU Hot leg to cold leg gain
pressureCG PU Pressure control gain
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steamFlowFG PU Steam flow feedback gain
steamPressureDropLagTC PU Steam pressure drop lag time constant
steamPressureFG PU Steam pressure feedback gain
throttlePressureFactor PU Throttle pressure factor
throttlePressureSP PU Throttle pressure setpoint
steamSupplyRating Float inherited from: SteamSupply
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName String inherited from: Identifiedom
pathNarhe String inherited from: Identifigf(é&je?t\
aliasNae String inherited from: IdeQ‘(\ bjec\t\
descripfion String inherited from/rd{t |ed bj
%
Association ends <\\ \
Mult [Mult] name (type)
from /x
0..* [0..*] SteamTurbines (SteamTurbine) (\\//nh 'ted\hx{n: SteamSupply
0..* [0..*] OperatedBy_Companies (Compdny) < A\ 6 lnh\s.ti)eq\fu{m: PowerSystemResourd
1 [0..*] Contains_Measurements (Measure\n\ent) \ W from: PowerSystemResourd
1 [0..*] OperatingShare (OperatingShare inherited from: PowerSystemResourg
1 [0..1] OutageSchedule (}){tageSchedu}g) \ \ inherited from: PowerSystemResourg
0..* [0..*] PsrLists (PsrList& ( \\/ inherited from: PowerSystemResourd
0..* [0..1] PSRType (Psﬁ&(ype\;\ \j inherited from: PowerSystemResourg
0..* [0..%] Report)nngro'\Q (h/ep%f)\»QGro ) X inherited from: PowerSystemResourd
1.+ |l10..1 ModW)\ tySet {ModelingAuthontySet) inherited from: IdentifiedObject
6.9.12| SteamS
Steam| supply fqr st{ea rbi
@ \ Attributes
\(.{e\\ \ type note
steamS JppIyRatlng\/ Float Rating of steam supply
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
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Association ends
Mult [Mult] name (type) note
from
0..* [0..*] SteamTurbines (SteamTurbine) Steam turbines may have steam supplied
by a steam supply.
0..* [0..*] OperatedBy_Companies (Company) inherited from: PowerSystemResource
1 [0..*] Contains_Measurements (Measurement) inherited from: PowerSystemResource
1 [0..*] OperatingShare (OperatingShare) inherited from: PowerSystemResource
1 fo—tH-SutageSchedute(OutageSchedute) nherited-from: PUVVU?S*{G...Rcouu.Le
0..* [0..*] PsrLists (PsrList) inherited from: P%érSyste}rQesource
0. |[10..1] PSRType (PSRType) inherited from; &wers st \ de
0..* [0..*] ReportingGroup (ReportingGroup) inherited frofn\ P\\\é\Sys}h@h\ou>e
1.*  ||10..1] ModelingAuthoritySet (ModelingAuthoritySet) mhent@%m.\\qen ifie b;e%g
6.9.13| SteamTurbine OV
Steam| turbine.
O
name pe \ \ )\/ note
crossoverTC Seconds > ()(RSSOM constant
reheatef1TC Seconds ( irst}gheater time constant
reheate[2TC ;mds\\ \ \ eMd reheater time constant
shaft1PpwerHP \zF/raction of power from shaft 1 high pressure
’\ turbine output
shaft1PpwerlP S K\\> Fraction of power from shaft 1 intermediate
(\ 5 pressure turbine output
shaft1PpwerLP1 <\ \{/\ Fraction of power from shaft 1 first low pregqsure
A turbine output
shaft1PpwerLP2 \\ FM Fraction of power from shaft 1 second low
pressure turbine output
shaft2PpwerHP \ \agat Fraction of power from shaft 2 high pressurg
/\\ PN \ turbine output
shaft2P )w&h\\ \\) Float Fraction of power from shaft 2 intermediate
pressure turbine output
shaft2PpwerlkP1 Float Fraction of power from shaft 2 first low preqsure
turbine output
shaft2PewerR2 Feat Frastion-ofpowerfrom-shaft 2-secondlow
pressure turbine output
steamChestTC Seconds Steam chest time constant
primeMoverRating Float inherited from: PrimeMover
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
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Association ends

Mult [Mult] name (type) note

from

0..* [0..*] SteamSupplys (SteamSupply) Steam turbines may have steam supplied
by a steam supply.

0..* [0..*] Drives_SynchronousMachines (SynchronousMachine) | inherited from: PrimeMover

0..* [0..*] OperatedBy_Companies (Company) inherited from: PowerSystemResource

1 [0..*] Contains_Measurements (Measurement) inherited from: PowerSystemResource

1 [0..*] OperatingShare (OperatingShare) inherited from: PowerSystemResource

1 [0..1] OutageSchedule (OutageSchedule) inherited from: Powe;VSysiQmResource

0..* [0..*] PsrLists (PsrList) inherited from: P rSysteMsource

0. |[10..11 PSRType (PSRType) inherited froyg\e{vers&gtéﬂaes\o{rce

0..* [0..*] ReportingGroup (ReportingGroup) inherited fro}\'\PB«Q/éxiyséfQR}s{)yke

1. ||10..1] ModelingAuthoritySet (ModelingAuthoritySet) inherit<d frwn}‘\(ie%\bjeé

6.9.14| Subcritical D'

Once-through subcritical boiler.

L NS
N
name \fyee \ \ ) note

auxPowgrVersusFrequency PU /k inherited from: FossilSteamSupply
auxPowgrversusVoltage PU \ (\ Merit d from: FossilSteamSupply
controllC /\ Flo?'t’\\ %ﬁerited from: FossilSteamSupply
boilerCgntrolMode N B}i&ercfl_cmtrai\@d{ )%herited from: FossilSteamSupply
controlHrrorBiasP [ Mat \ inherited from: FossilSteamSupply
controlHC ( \> @Io;t\ \/ inherited from: FossilSteamSupply
controlHEB /\ Float ~ > inherited from: FossilSteamSupply
controlHED /\ N > inherited from: FossilSteamSupply
controlT|C \ loat inherited from: FossilSteamSupply
feedWajerlG \ \ \ Float inherited from: FossilSteamSupply
feedWa eéG \ \‘ \ Float inherited from: FossilSteamSupply
feedWajerTC \ \ Seconds inherited from: FossilSteamSupply
fuelDenandLimit ) PU inherited from: FossilSteamSupply
fuelSupplyDelay Seconds inherited from: FossilSteamSupply
mechPowerSensortag Setonds herited—from FossitSteamSuppty
fuelSupplyTC Seconds inherited from: FossilSteamSupply
maxErrorRateP Float inherited from: FossilSteamSupply
minErrorRateP Float inherited from: FossilSteamSupply
pressureCtriIDG Float inherited from: FossilSteamSupply
pressureCtrlIG Float inherited from: FossilSteamSupply
pressureCtriPG Float inherited from: FossilSteamSupply
pressureFeedback Integer inherited from: FossilSteamSupply
superHeater1Capacity Float inherited from: FossilSteamSupply
superHeater2Capacity Float inherited from: FossilSteamSupply
superHeaterPipePD Float inherited from: FossilSteamSupply
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name type note

throttlePressureSP PU inherited from: FossilSteamSupply
steamSupplyRating Float inherited from: SteamSupply

mRID String inherited from: IdentifiedObject

name String inherited from: IdentifiedObject

localName String inherited from: IdentifiedObject

pathName String inherited from: IdentifiedObject

aliasName String inherited from: IdentifiedObject

description String inherited from: IdentifiedObject

Association ends /\(\
/N

Mult [Mult] name (type) ote
from

0. |[10..1] sSteamTurbines (SteamTurbine) inheritéq froma}\sﬁw )

iﬁe#ﬁ‘ed\\&c)m;vers\)\stemResourc e

0..* [0..*] OperatedBy_Companies (Company)

1 [0..*] Contains_Measurements (Measurement) Wf%\\: I\—\vatemResource
1 [0..*] OperatingShare (OperatingShare) ""r?her}txd from; P()/%erSystemResource

A
(=]

..1] OutageSchedule (OutageSchedule) (\\//nh 'ted\hx{n: PowerSystemResourde

L [0..*] PsrLists (PsrList) < < A\ 6 inh\s.ti)eq\fu{m: PowerSystemResourde

0
0..” [0..1] PSRType (PSRType) W from: PowerSystemResourde
0..* [0..*] ReportingGroup (ReportingGroup{} inherited from: PowerSystemResourde

-
*
—
o

inherited from: IdentifiedObject

6.9.15

Once-through supercritic

1] ModelingAuthoritySet (ModelingA\tho#{y%Q
YY)

Supercritical

name (A\ note
auxPowerVersWLj\ch}\ \Q inherited from: FossilSteamSupply
auxPowerv;@ué\/oltagN \ \F}tf inherited from: FossilSteamSupply
controll 3& \ \ \ Float inherited from: FossilSteamSupply
boilerCgntrolMo BoilerControlMode inherited from: FossilSteamSupply
controlHrrorBiasP Float inherited from: FossilSteamSupply
controlHC Float inherited from: FossilSteamSupply
controlPEB Float inherited from: FossilSteamSupply
controlPED PU inherited from: FossilSteamSupply
controlTC Float inherited from: FossilSteamSupply
feedWaterlG Float inherited from: FossilSteamSupply
feedWaterPG Float inherited from: FossilSteamSupply
feedWaterTC Seconds inherited from: FossilSteamSupply
fuelDemandLimit PU inherited from: FossilSteamSupply
fuelSupplyDelay Seconds inherited from: FossilSteamSupply
mechPowerSensorLag Seconds inherited from: FossilSteamSupply
fuelSupplyTC Seconds inherited from: FossilSteamSupply
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name type note
maxErrorRateP Float inherited from: FossilSteamSupply
minErrorRateP Float inherited from: FossilSteamSupply
pressureCtriIDG Float inherited from: FossilSteamSupply
pressureCtrlIG Float inherited from: FossilSteamSupply
pressureCtrIPG Float inherited from: FossilSteamSupply
pressureFeedback Integer inherited from: FossilSteamSupply
superHeater1Capacity Float inherited from: FossilSteamSupply
superHeater2Capacity Float inherited from: FossilSteamSupply
superHg¢aterPipePD Float inherited from: FossiISteam
throttleRressureSP PU inherited from: Fossilsgaﬂzs ly
steamSppplyRating Float inherited from: Ste(n&@xily \
mRID String inherited from; nbﬁ\edﬁ\bj\éc\t
name String inherited fronNdenWt}}Qct\/
localName String mhente(rcNgnt Objeé\
pathNarhe String inpérite \\\tmé‘{o\mﬁ
aliasNae String (/nhe te fro 'Ideject
descripfion String t|f|edObJect
S
Mult [Mult] name (type note
from
0..* [0..*] SteamTurbines (SteamYurbine) Y, inherited from: SteamSupply
0..* [0..7] OperatedBy_f%j{}N;:\(‘ior@'m\y \J\\/ inherited from: PowerSystemResourde
1 [0..7] Contays\MeRurem%\Wlew\&d{a\ntx inherited from: PowerSystemResourd
1 [0..*] Operati ;’:\g\(OpergtkngS\mi inherited from: PowerSystemResourg
1 [0..1] OutageS @du (O ge§sb(éd\h*e)/ inherited from: PowerSystemResourd
0..* [0..%] PsrL|sé\(P\'ﬁs{ \/ inherited from: PowerSystemResourd
0..* [0..1] I%gR\FyQé\PéﬁTM) \ inherited from: PowerSystemResourg
0..* [Wéﬁ{ortl@&up\ReMgGroup) inherited from: PowerSystemResourd
1. [MMnMrit;&et (ModelingAuthoritySet) inherited from: IdentifiedObject
6.9.16| TurbiheType enumeration
Type qf turbine.
Enums
name note
francis
pelton
kaplan

6.10 LoadModel

6.10.1 LoadModel package summary

This package is responsible for modeling the energy consumers and the system load as
curves and associated curve data. Special circumstances that may affect the load, such as
seasons and daytypes, are also included here.


https://iecnorm.com/api/?name=18d776aa8a640a66b4d7abe6336fab54

- 200 - 61970-301 © IEC:2011

This information is used by Load Forecasting and Load Management.

Core::
Pow erSystemResource
Core::
EquipmentContainer
EnergyArea will be
used when the
ControlArea and Load " i
+MemberQf_E mentContaine .1
EnergyArea Forecast models are q
revised.
K +Contains_Equipments
Core::
LoadArea Core:: Substation
Equipment
+LoadAyea | 1
+SubLoadAre 1.%
Core::
SubLoadArea ConductingE quipment
+Su oadArea<>l +PowerCut.
+LoadGreups | 1..* +EnergyConsumers

LoadGroup Wires:: *E’?@Q{

EnergyConsumer | °

Charactgristic

Core::
egularintervalS chedule

I\

+EnergyConsumers
+LoaYGrou - C rmioad M}nSupply
ConformLoadGroup o1 0. ~
DayType <>
+ Enedgy
dG C
+CopformLoadGroup | 1 NonConf ormbqadGro N Sl onConf ormLoad
+DqyType .1 — 1 0..%
NonConformLoadGrol 1
+SeasonDjyTypeSchedules\ p..*

| SeasonDayT ypeS chedule
1N

+SeasonDhyTypeSchedules P InductionM otorLoad

+NonConforikaadSchedules \1..*
%&onﬂ)}vkoad hédule CustomerLoad
~ N

+%eason P..1+ ConformLoad8chedu \{\ \/
Season nfarmLoadSchedu
{root}

IEC 2042/11
Figure 54 — Main

Figure| 54\ is docurhented as follows. This diagram shows all classes included |in the
LoadModel package as well as the key external classes that have associationg with
LoadModeTl classes.

«enumeration»
SeasonName
{root}

IEC 2043/11
Figure 55 — Datatypes

Figure 55 is not documented.
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6.10.2 ConformLoad

ConformLoad represent loads that follow a daily load change pattern where the pattern can be
used to scale the load with a system load.

Attributes
name type note
customerCount Integer inherited from: EnergyConsumer
pfixed ActivePower inherited from: EnergyConsumer
pfixedPct PerCent inherited from: EnergyConsumer
gfixed ReactivePower inherited from: EnergyCongumer
gfixedP¢t PerCent inherited from: Energ Q/
phases PhaseCode inherited from: Co(ué& qu\SQ\
normalllylnService Boolean inherited fror'Q/E‘q.J{&‘Qer}t\
mRID String inherited)Qm\.\ldenim&@tbe\ct \/
name String inheriteé\@r}\l@e\ntl\f\xdgbjec%
localNafne String iyrérite}xgw\ntiﬁe Objett
pathNarhe String Gnhe@ frorNdeMbject
aliasNafne String /& \Nﬁ/rl/ed /I})\‘n Ickﬁtn‘ledObJect
descripfion String & thenl\ed \o/m )MntmedObJect
ssoc \Q\}x
Mult [Mul i name e) note
from . \ \>
0..* [0..1] LoadGroup ((#E@rm ader \/ Group of this ConformLoad
0..* [0..1] Load%p\oné%(Load%%Qnse h%terl tic) inherited from: EnergyConsumer
1..* [0..1] Pome\Qower tZt%e\) \ inherited from: EnergyConsumer
0..* [0..1] BaseV%&g(B}g{eV age\)*/\ inherited from: ConductingEquipmen
1 [0..7] Clearaﬁ\{:e?‘s\g}\@leé@n?:‘e@_g)/ inherited from: ConductingEquipmen
0..* [0..*] Rfotecti qL}%QmNS (bsatectionEquipment) inherited from: ConductingEquipmen
1 [W\Qin@mrm&al) inherited from: ConductingEquipmen
1 [NMe&Ni%ent (ContingencyEquipment) inherited from: Equipment
0..* [0..1] MemherOf_EquipmentContainer inherited from: Equipment
(Equipment tajrier)
1 [0:¢*} OperationalLimitSet (OperationalLimitSet) inherited from: Equipment
0..* [0..*] OperatedBy_Companies (Company) inherited from: PowerSystemResource
1 [0..*] Contains_Measurements (Measurement) inherited from: PowerSystemResource
1 [0..*] OperatingShare (OperatingShare) inherited from: PowerSystemResource
1 [0..1] OutageSchedule (OutageSchedule) inherited from: PowerSystemResource
0..* [0..*] PsrLists (PsrList) inherited from: PowerSystemResource
0..* [0..1] PSRType (PSRType) inherited from: PowerSystemResource
0..* [0..*] ReportingGroup (ReportingGroup) inherited from: PowerSystemResource
1..% [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject

6.10.3 ConformLoadGroup

Load that follows a daily and seasonal load variation pattern.
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Attributes

name type note
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject

Association ends
Mult [Mult] name (type) note'
from
0..1 [0..*] EnergyConsumers (ConformLoad) Conforfn loa sigpedto thi
ConformlLoadG
1 [1..*] ConformLoadSchedules (ConformLoadSchedule) CML Schedules in the
‘&m mLoagGrqup

1. ||11] subLoadArea (SubLoadArea) / righe}l‘te\dMLo Group
1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet)f\\) /nhff{ted\ﬁ'gm: IdentifiedObject
6.10.4) ConformLoadSchedule U

A curve of load versus time (X-axis) s
power|(Y2-axis) for each unit of the pdriod
load oyer the time period for a given day ty

ing\the.active po
overgdXT hi

r values (Y1-axis) and re
curve represents a typical pat

active
tern of

name \ ty| > note

timeStep \/ \ %@ON \ inherited from: RegularintervalSchedule

endTimg /\& \wa\aﬁime inherited from: RegularintervalSchedule

startTinle \ \ AWateTime inherited from: BasiclntervalSchedule

value1Unit ( \ %tSymbol inherited from: BasiclntervalSchedule

value N uw\ \\\ \ NdhitMultiplier inherited from: BasicIntervalSchedule

value2Unit \ \ > UnitSymbol inherited from: BasiclntervalSchedule

value2Multiplier \ UnitMultiplier inherited from: BasiclntervalSchedule

mRID String inherited from: IdentifiedObject

name String inherited from: IdentifiedObject

localName String inherited from: IdentifiedObject

pathName String inherited from: IdentifiedObject

aliasName String inherited from: IdentifiedObject

description String inherited from: IdentifiedObject

Association ends

Mult [Mult] name (type) note

from

1..% [1] ConformLoadGroup (ConformLoadGroup) The ConformLoadGroup where the
ConformLoadSchedule belongs

0..* [0..1] DayType (DayType) inherited from: SeasonDayTypeSchedule

0..* [0..1] Season (Season) inherited from: SeasonDayTypeSchedule



https://iecnorm.com/api/?name=18d776aa8a640a66b4d7abe6336fab54

61970-301 © IEC:2011 - 203 -

Mult [Mult] name (type) note

from

1 [1..*] TimePoints (RegularTimePoint) inherited from: RegularintervalSchedule
1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject

6.10.5 CustomerLoad

A meter for measuring

customer energy consumption.

Attributes
name Type Note/\
customgrCount Integer inherited from: Energys,&x%un;_e\r
pfixed ActivePower inherited from: Ene E,\)qur#rir
pfixedP¢t PerCent inherited from'):\ne}gyc\\t@er \/
gfixed ReactivePower inherited fror&En&gg@\on\st\ >
gfixedP¢t PerCent inherited fro k@e?})\onsu\n\er
phases PhaseCode inperiW(%\d X\meent
normalllylnService Boolean ﬁhep&e’d fr&\: %‘w’{mea
mRID String 2 Wt}{d fqm: MentifisdObject
name String ( (\\ anher(ted k@)n:‘lg%tifiedObject
localNafne String weritWMentifiedObject
pathName String KA inh&'{ed from: ldentifiedObject
aliasNae String \ i\ '\hg)}gd from: IdentifiedObject
descripfion \g Y( ﬁ\erlted from: ldentifiedObject
Q&Wends
Mult Q ult] pe note
from (\M\/\W
0..* [0..1] Load(‘(éth\?‘@an\QL\aQGroup inherited from: ConformLoad
0..* [0..1]L eggon e sponseCharacteristic) inherited from: EnergyConsumer
1..* [0..1] P\\werCu ne\(\Pow tZone) inherited from: EnergyConsumer
0..* [&]E@{e{/o e (BaseVoltage) inherited from: ConductingEquipmen
1 [O.. w\ceﬁ‘ﬁg\(éearanceTag) inherited from: ConductingEquipmen
0..* [0..*}-Protecti ipments (ProtectionEquipment) inherited from: ConductingEquipmen
1 [0:¢*} Terminals (Terminal) inherited from: ConductingEquipmen
1 [0..*] ContingencyEquipment (ContingencyEquipment) inherited from: Equipment
0..* [0..1] MemberOf_EquipmentContainer inherited from: Equipment
(EquipmentContainer)
1 [0..*] OperationalLimitSet (OperationalLimitSet) inherited from: Equipment
0..* [0..*] OperatedBy_Companies (Company) inherited from: PowerSystemResource
1 [0..*] Contains_Measurements (Measurement) inherited from: PowerSystemResource
1 [0..*] OperatingShare (OperatingShare) inherited from: PowerSystemResource
1 [0..1] OutageSchedule (OutageSchedule) inherited from: PowerSystemResource
0..* [0..*] PsrLists (PsrList) inherited from: PowerSystemResource
0..* [0..1] PSRType (PSRType) inherited from: PowerSystemResource
0..* [0..*] ReportingGroup (ReportingGroup) inherited from: PowerSystemResource
1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject
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Group of similar days, e.g., Mon/Tue/Wed, Thu/Fri, Sat/Sun, Holiday1, Holiday2.

Attributes
name type note
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
pathNamre String rherited-from: :dc..tifichb/i;uj\
aliasName String inherited from: Identified/Q()ject
descripfion String inherited from: Ident)’f"\gqot‘)jeg\
Association ends \\ \\>
Mult [Mult] name (type) /\\no
N
0..1 [0..*] SeasonDayTypeSchedules

(SeasonDayTypeSchedule)

[

SWU§ this DayType

1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet

m IdentifiedObject

6.10.7| EnergyArea

The clpss describes an area having en
for furfher specialization.

ustion

)(\\/ ted
\J

r consumption. The class is the

basis

N ~
name l \}yge note
mRID N Y |8ring XX N inherited from: IdentifiedObject
name /\ S}%'Qg/\ > inherited from: IdentifiedObject
localNae /\ \SQing inherited from: IdentifiedObject
pathName \ \itrin inherited from: IdentifiedObject
S}}ng inherited from: IdentifiedObject

aliasNafne X W
descript ( \ \

inherited from:

IdentifiedObject

Association ends

Mult [Mult] name (type) note
from
0..1 [0..1] ControlArea (ControlArea) The control area specification that is used

for the load forecast

1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet)

inherited

from: IdentifiedObject

6.10.8 InductionMotorLoad

Large three phase induction motor load.
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Attributes
name type note
customerCount Integer inherited from: EnergyConsumer
pfixed ActivePower inherited from: EnergyConsumer
pfixedPct PerCent inherited from: EnergyConsumer
gfixed ReactivePower inherited from: EnergyConsumer
gfixedPct PerCent inherited from: EnergyConsumer
phases PhaseCode inherited from: ConductingEquipment
normalllylnService Boolean inherited from: Equipment/\
mRID String inherited from: Identifie ject
name String inherited from: IdeyﬁQ Objeé&
localName String inherited from:)QeNieéthe\ct
pathNarpe String inherited fronﬁ IdMQONect >
aliasNae String inherite@w:\\{en&iﬂ'&%bj&\t
descripfion String ingeﬁed\wh‘&tif%\dw
Assomatlofu\eé@ /\\\
Mult [Mult] name (typ Q note
AN
0..* [0..1] LoadGroup (NonConformLoadGr inherited from: NonConformLoad
0..* [0..1] LoadResponse (LoadResponseC&ara teristic) )nherited from: EnergyConsumer
1..% [0..1] PowerCutZone ((Gw}f{)u}ﬁ)ﬁ)\\ \) . > inherited from: EnergyConsumer
0..* [0..1] BaseVoltage I(Qas}\@ta ) ~ ) inherited from: ConductingEquipmen
1 [0..7] CIearanceTais (Clea eTa inherited from: ConductingEquipmen
0..* [0..*] ProtectionBqui ments@rot tio@l}mwént) inherited from: ConductingEquipmen
1 [0..7] Terminah/((e}\\é})\ \/\ ) inherited from: ConductingEquipmen
1 [0..%] Contln{\s\y\ix{m&n\ \Qont|ng>ncyEqU|pment) inherited from: Equipment
0..* [0..1] M erQf entSontainer inherited from: Equipment
Rk VAN
1 [0/ p\e{atiww\\fmit\s\et (OperationalLimitSet) inherited from: Equipment
0..* [O\}\p\%d Wames (Company) inherited from: PowerSystemResourde
1 [0..%] CCM Mé;’:surements (Measurement) inherited from: PowerSystemResourde
1 [0,-%] Operating\S'ﬁare (OperatingShare) inherited from: PowerSystemResourde
1 [0%1] OutageSchedule (QutageSchedule) inherited from: PowerSystemResourde
0..* [0..*] PsrLists (PsrList) inherited from: PowerSystemResource
0..* [0..1] PSRType (PSRType) inherited from: PowerSystemResource
0..* [0..*] ReportingGroup (ReportingGroup) inherited from: PowerSystemResource
1..% [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject
6.10.9 Load

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

may be under load management and also has cold load pick up characteristics.
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Attributes
name type note

feederLoadMgtFactor PerCent The feeder's contribution to load management

coldPickUpFactorQ PerCent The amount of nominal feeder reactive power
that is picked up cold

coldPickUpFactorP PerCent The amount of nominal feeder active power that
is picked up cold

phaseRatedCurrent CurrentFlow The rated individual phase current

loadAllocationFactor Float Permit aSS|gnment of loads on a part|C|pat|on
factors of 10. 25 and 15, ooederiond of 190 A
could be allocated on th eder asR0Q'A, 5p A
and 30 A.

customgrCount Integer inherited from: En<gy%\\n§1m\

pfixed ActivePower inherited fro rg Co\\st]}\{

pfixedPgt PerCent inherited)\m\.\Ene@\&xns\u{ner\/

gfixed ReactivePower inheriteﬂ\@r%%réy\@oﬁsur@r

gfixedP¢t PerCent inherited from ne\rgy nsumer

phases PhaseCode the@ froNoMgEquipment

normalllylnService Boolean /& \Mrl/ed ((r})\in E\ypment

mRID String \ \ ) &nher%d from: )Mntn‘ledObJect

name String > iNrited\ﬁ‘eﬂ{ IdentifiedObject

localName String ( (N \'Qherl d from: IdentifiedObject

pathNarhe Strlpg\\ \ \ hé‘r’ﬂed from: IdentifiedObject

aliasNae N §N\(ng \\/r{herited from: ldentifiedObject

descripfion I trlng inherited from: IdentifiedObject

K/\ < \io iation ends

Mult me (ty V note

from Q\\

0..* [0..1] oad\GKQK(C\X{nf\PQLo Group) inherited from: ConformLoad

0..* [/H\Q)\giRe@%se ?\oadh/sponseCharacteristic) inherited from: EnergyConsumer

1..* [NN(&\M\(D}WHCMZO% inherited from: EnergyConsumer

0..* [0..1] B%e&@ltag%(BaseVoltage) inherited from: ConductingEquipmen

1 [0..9] ClearanMgs (ClearanceTag) inherited from: ConductingEquipmen

0..” [0+.*] ProtectionEquipments (ProtectionEquipment) inherited from: ConductingEquipmen

1 [0..*] Terminals (Terminal) inherited from: ConductingEquipment

1 [0..*] ContingencyEquipment (ContingencyEquipment) inherited from: Equipment

0..* [0..1] MemberOf_EquipmentContainer inherited from: Equipment

(EquipmentContainer)

1 [0..*] OperationalLimitSet (OperationalLimitSet) inherited from: Equipment

0..* [0..*] OperatedBy_Companies (Company) inherited from: PowerSystemResource

1 [0..*] Contains_Measurements (Measurement) inherited from: PowerSystemResource

1 [0..*] OperatingShare (OperatingShare) inherited from: PowerSystemResource

1 [0..1] OutageSchedule (OutageSchedule) inherited from: PowerSystemResource
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Mult [Mult] name (type) note

from

0..* [0..*] PsrLists (PsrList) inherited from: PowerSystemResource
0..* [0..1] PSRType (PSRType) inherited from: PowerSystemResource
0..* [0..*] ReportingGroup (ReportingGroup) inherited from: PowerSystemResource
1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject
6.10.10 LoadArea

The class is the root or first level in a hierarchical structure for grouping of loads for the

purpose of load flow load cr‘aling
Attributes
AN (\
name type n\c\te
mRID String inherited fron\(lc%n@e\ddt{je&\ \
name String inheriteg/ﬁsq:\i{ien@%bjé@
localNane String inhﬁdle{\ﬁ({n:\lﬁ%ti}rg\d@%egb
pathName String yn/herited N: ntifiedQbject
aliasNae String /\ l@héit?/d fpm\{enMObject
descripfion String nher[{ed @'0\91 Id}tmedObject
Mult [Mult] name (type note
AN Q
1 [1..7] SubLoadAreaR(SthoaMrea) )\/ The SubLoadAreas in the LoadArea
0..1 [0..1] ControlArea (CW \ ~ inherited from: EnergyArea
1.+ |[10..1] ModetingaythoritySet MotelingAuthbaitySet) inherited from: IdentifiedObject
6.10.11 LoadGroup \>
The cl ijerarchical structure for grouping of loads for the purpose of
load fl
Attributes
type note
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
Association ends
Mult [Mult] name (type) note
from
1..% [1] SubLoadArea (SubLoadArea) The SubLoadArea where the Loadgroup
belongs
1..% [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject
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6.10.12 LoadResponseCharacteristic

Models the characteristic response of the load demand due to to changes in system
conditions such as voltage and frequency. This is not related to demand response.

Attributes

name type note

exponentModel Boolean Indicates the exponential voltage dependency
model (pVoltateExponent and
gVoltageExponent) to be used. If false, the
coeficient model (consisting of
pLlonsidritimpeddrice, PUOT]

gConstantCurrent, and
be used.

pConstgntCurrent Float

pConstgntimpedance Float

pConstgntPower Float Wo offactiveNpower load modeled as
onstant er. Used only if the
useExponentM | is false. This value is
ormahized agdinst the sum of pZ, pl, and pP.

pFrequgncyExponent Float Expqonent of per unit frequency effecting active
. \Prowe
pen

0
pVoltageExponent Floa Q x\e/ent of per unit voltage effecting real
power. This model used only when
S useExponentModel" is true.

gConstgntCurrent loat Portion of reactive power load modeled as
constant current. Used only if the
Q useExponentModel is false. This value is

normalized against the sum of qZ, ql, and gP.

gConstgntimpedance loa Portion of reactive power load modeled as
constant impedance. Used only if the
useExponentModel is false. This value is
normalized against the sum of gZ, gl, and qP.

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

gFrequgncyExponen Float Exponent of per unit frequency effecting
reactive power.

gVoltageExponent Eloat Exponent of per unit voltage effecting reactlve
power. This model used only when
"useExponentModel" is true.

mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
aliasName String inherited from: IdentifiedObject

description String inherited from: IdentifiedObject
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Association ends
Mult [Mult] name (type) note
from
0..1 [0..*] EnergyConsumer (EnergyConsumer) The set of loads that have the response
characteristics
1..% [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject

6.10.13 NonConformLoad

NonConformLoad represent loads that do not follow a daily load change pattern and changes

are not correlated with the daily load change pattern.

Attributes /\ &
name type \ \lsg
customgrCount Integer inherited from\\EneM \me}\)
pfixed ActivePower |nher|te<r(}rs\éh\eMnsuk}g
pfixedP ¢t PerCent Mﬁ\\ﬁ\Eﬁ'gyﬁQMr
gfixed ReactivePower o/nhe(ﬂéfj fr(h\EMCy}]sumer
gfixedP¢t PerCent (\ Mi}éd fhx{n: thgyConsumer
phases PhaseCer < h Gnher‘{ed M:MductingEquipment
normalllylnService Boolean x h\{erite\i\@m/Equipment
mRID String ( \'(me}i@d from: IdentifiedObject
name String \ \ \ \'Qh ed from: IdentifiedObject
localName \ \SQ(IQ N \i/%erited from: ldentifiedObject
pathName I\ Stri‘ng inherited from: IdentifiedObject
aliasNae \ \§Ng B inherited from: IdentifiedObject
descripfion rmg inherited from: IdentifiedObject
{\\ \J>«ssomat|on ends
Mult }@e (type) note
from <\\
0..* [N%rMon@nformLoadGroup) Group of this ConformLoad
0..* 0..1] Lo Resp&\se}foadResponseCharacterlstlc) inherited from: EnergyConsumer
1..% [0..1] Powerwe (PowerCutZone) inherited from: EnergyConsumer
0..* [0:%1] BaseVoltage (BaseVoltage) inherited from: ConductingEquipmen
1 [0..*] ClearanceTags (ClearanceTag) inherited from: ConductingEquipment
0..* [0..*] ProtectionEquipments (ProtectionEquipment) inherited from: ConductingEquipment
1 [0..*] Terminals (Terminal) inherited from: ConductingEquipment
1 [0..*] ContingencyEquipment (ContingencyEquipment) inherited from: Equipment
0..* [0..1] MemberOf_EquipmentContainer inherited from: Equipment
(EquipmentContainer)
1 [0..*] OperationalLimitSet (OperationalLimitSet) inherited from: Equipment
0..* [0..*] OperatedBy_Companies (Company) inherited from: PowerSystemResource
1 [0..*] Contains_Measurements (Measurement) inherited from: PowerSystemResource
1 [0..*] OperatingShare (OperatingShare) inherited from: PowerSystemResource



https://iecnorm.com/api/?name=18d776aa8a640a66b4d7abe6336fab54

-210 - 61970-301 © IEC:2011
Mult [Mult] name (type) note
from
1 [0..1] OutageSchedule (OutageSchedule) inherited from: PowerSystemResource
0..* [0..*] PsrLists (PsrList) inherited from: PowerSystemResource
0..* [0..1] PSRType (PSRType) inherited from: PowerSystemResource
0..* [0..*] ReportingGroup (ReportingGroup) inherited from: PowerSystemResource
1..% [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject

6.10.14 NonConformLoadGroup

Loads

that do Not TONOW a ddlly and seasorlidl 10ad variation patiermn.

Attributes /\ “
name type \né@ \/
mRID String inherited fror{ild%ﬁéqo}&ect >
name String inheriteé/f%'n:\\d\enw{d%bje\s{
localNafe String inperi‘ted\f\rxkld%atifﬁgw
pathNarpe String ﬁhepifte)d fr&\: wiedbbject
aliasNae String f\ Wt}{d y‘o\m: ntifiedObject
descripfion String ( (\\ anher(ted k@)n:‘lg%tifiedObject
Mult [Mult] name (type note
from
0..1 [0..*] EnergyConsufners on&nf \) Conform loads assigned to this
t\ ConformLoadGroup

1 [1..*] NonCohfoxmLoadSche The NonConformLoadSchedules in the

(NonConforrpLoadSéhedule NonConformLoadGroup
1.0 |l SubLoadArR((SmsQ({a\iQre}}\/\\/ inherited from: LoadGroup
1.5 ||10..11 ModelfgAytharitySet (MedelingAuthoritySet) inherited from: IdentifiedObject

6.10.16 NorxCo

ormKoadSc

dule

An active p and reactive power (Y2-axis) schedule (curves) versus time (X-
axis) for ads, e.g., large industrial load or power station service (where
modelg
Attributes

name type note
timeStep Seconds inherited from: RegularintervalSchedule
endTime AbsoluteDateTime inherited from: RegularintervalSchedule
startTime AbsoluteDateTime inherited from: BasiclntervalSchedule
value1Unit UnitSymbol inherited from: BasiclntervalSchedule
value1Multiplier UnitMultiplier inherited from: BasiclntervalSchedule
value2Unit UnitSymbol inherited from: BasiclntervalSchedule
value2Multiplier UnitMultiplier inherited from: BasiclntervalSchedule
mRID String inherited from: IdentifiedObject
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name type note
name String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
Association ends
Mult [Mult] name (type) note
from
1..% [1] NonConformLoadGroup (NonConformLoadGroup) The NonConfor dG up ere tr e
NonConformL Schedul
0..* [0..1] DayType (DayType) inherited fro&k S \\)\nDa\y{y\SQC%UIe
0..* [0..1] Season (Season) inherited frﬁ%.\\s\eaXanaXTthchedule
1 [1..*] TimePoints (RegularTimePoint) iry@s@é\fron&%ula\\lnteﬁésmedule
1. ||10..1] ModelingAuthoritySet (ModelingAuthoritySet) WW\We bject
6.10.16 PowerCutZone
An arga or zone of the power system whijch is usled oad @dd purposes.
name note
cutLevel1 <\ 'rMeveI (amount) of load to cut as a
rcentage of total zone load
cutLevel2 [\A PerCe Second level (amount) of load to cut as a
percentage of total zone load
mRID N 2 |8ring XX N\ inherited from: IdentifiedObject
name /\ \’Q > inherited from: IdentifiedObject
localNae /\ \Skmg § inherited from: IdentifiedObject
pathNarhe \ \erh*/ inherited from: IdentifiedObject
aliasNae \ \ \ S}}ng inherited from: IdentifiedObject
descripf o( \ \‘ \ String inherited from: IdentifiedObject
X \\/ Association ends
Mult [Mult] name (type) note
from
0..1 [1..*] EnergyConsumers (EnergyConsumer) An energy consumer is assigned to a
power cut zone.
0..* [0..*] OperatedBy_Companies (Company) inherited from: PowerSystemResource
1 [0..*] Contains_Measurements (Measurement) inherited from: PowerSystemResource
1 [0..*] OperatingShare (OperatingShare) inherited from: PowerSystemResource
1 [0..1] OutageSchedule (OutageSchedule) inherited from: PowerSystemResource
0..* [0..*] PsrLists (PsrList) inherited from: PowerSystemResource
0..* [0..1] PSRType (PSRType) inherited from: PowerSystemResource
0..* [0..*] ReportingGroup (ReportingGroup) inherited from: PowerSystemResource
1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject
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A specified time period of the year, e.g., Spring, Summer, Fall, Winter.

Attributes
name type note
name SeasonName Name of the season
endDate AbsoluteDateTime Date season ends
startDate AbsoluteDateTime Date season starts
Association ends
Mult [Mult] name (type) not
from <\
0..1 [0..*] SeasonDayTypeSchedules Schedufesthat\use\thisdseas
(SeasonDayTypeSchedule)
6.10.1B SeasonDayTypeSchedule \
The s¢hedule specialize RegularintervalSchedule with t data\for a specific type of
day arld season. This means that curves of this type|cover/a 24X peri
QA{ bute G
name t/y,p§ note
timeStep Seconds K (\ Ner@d from: RegularintervalSchedule
endTime /\ Abs/o'lﬁTeE@}eJim\e\\ inberited from: RegularintervalSchedule
startTime A ANquft_e\DaE@nQ B%herited from: BasiclntervalSchedule
value1Unit l itSy\QbB\ inherited from: BasiclntervalSchedule
value1Multiplier (\> > @nit u|tip\1'e\r\/ inherited from: BasiclntervalSchedule
value2Unit /\ U}i@ym ol > inherited from: BasiclntervalSchedule
value2Multiplier /\ \QitMult@ier inherited from: BasiclntervalSchedule
mRID \ \itr%*/ inherited from: IdentifiedObject
name Strng inherited from: IdentifiedObject
S NN s
localNa n< \ \ \ String inherited from: IdentifiedObject
pathName \ \\/ String inherited from: IdentifiedObject
aliasNae > String inherited from: IdentifiedObject
descripfion String inherited from: IdentifiedObject
Association ends
Mult [Mult] name (type) note
from
0..* [0..1] DayType (DayType) DayType for the Schedule
0..* [0..1] Season (Season) Season for the Schedule
1 [1..*] TimePoints (RegularTimePoint) inherited from: RegularintervalSchedule
1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject

6.10.19 SeasonName enumeration

Name of season.
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Enums
name note
winter
spring
summer
fall

6.10.20 StationSupply

Station supply with load derived from the station output.

Attributes
A (@N
name type < }bQ\f\
customgrCount Integer inherited fron}/EﬁquxC&\sCh\er
pfixed ActivePower inherited}Qm\.\Ener\Mns meW
pfixedP¢t PerCent inheriteﬁ\@&\Q\erb}@cknsun%r
gfixed ReactivePower iy@itmw\e\rgy%n%éer
gfixedP¢t PerCent . ﬁnhe@ froNnWsumer
phases PhaseCode ( M’i/ed /n%(in: C}yuctingEquipment
normalllylnService Boolean \ & ) therk&d M:Fq/uipment
mRID String > i\ﬁt\erite}#eﬂ{ldentifiedObject
name String ( \'\Qhen d from: IdentifiedObject
localNae Strlgg\ \ \ \\ Med from: IdentifiedObject
pathName N \ éi(( \%erited from: IdentifiedObject
aliasNae / tring (\ ~—_" inherited from: IdentifiedObject
descripfion /\ x >t}mg > inherited from: IdentifiedObject
\J\ ociation ends
Mult ame.(typé) note
from (\\\\\
0..* [/H\L&\dRe@J e oad}iéponseCharacterlstlc) inherited from: EnergyConsumer
1..* [0.>4] Po CLh\%\ﬂ.{(P/éwerCutZone inherited from: EnergyConsumer
0..* [0..1] Bé‘s@ltag\es(BaseVoltage) inherited from: ConductingEquipmen
1 [0..4] ClearanMgs (ClearanceTag) inherited from: ConductingEquipmen
0..* [0v.*] ProtectionEquipments (ProtectionEquipment) inherited from: ConductingEquipmen
1 [0..*] Terminals (Terminal) inherited from: ConductingEquipment
1 [0..*] ContingencyEquipment (ContingencyEquipment) inherited from: Equipment
0..* [0..1] MemberOf_EquipmentContainer inherited from: Equipment
(EquipmentContainer)
1 [0..*] OperationalLimitSet (OperationalLimitSet) inherited from: Equipment
0..* [0..*] OperatedBy_Companies (Company) inherited from: PowerSystemResource
1 [0..*] Contains_Measurements (Measurement) inherited from: PowerSystemResource
1 [0..*] OperatingShare (OperatingShare) inherited from: PowerSystemResource
1 [0..1] OutageSchedule (OutageSchedule) inherited from: PowerSystemResource
0..* [0..*] PsrLists (PsrList) inherited from: PowerSystemResource
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Mult [Mult] name (type) note
from
0..* [0..1] PSRType (PSRType) inherited from: PowerSystemResource

0..* [0..*] ReportingGroup (ReportingGroup)

inherited from: PowerSystemResource

1..% [0..1] ModelingAuthoritySet (ModelingAuthoritySet)

inherited from: IdentifiedObject

6.10.21 SubLoadArea

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

Attributes
name type ASQe‘ (\

mRID String inherited from: IdefifiedObject

name String inherited fror(lc%n'ﬁm\dét{jeét\ \
localName String inheriteg/ﬁ“sq:\i{ien@%bj&t
pathNarhe String inhﬁdle{\ﬁ({n:\lﬁ%ti}rg\d@%eﬁ
aliasNae String yn/herited N'\Fde\ntifieé(;bject
descripfion String nhe t?/d fK)m\QenMObject

Mult [Mult] name (type) note

from

NS
1. ||[1] LoadArea (LoadAre{\(\\ \\>

The LoadArea where the SubLoadArg¢a
belongs

1 [1.] LoadGroups (LoadGroup) (N X~/

The Loadgroups in the SubLoadArea

0.1 |[[0..1] Contrgirea k\ontrolky})\ 3

inherited from: EnergyArea

1.+ |l10..1 ModW;}h\&QySet}\@d%Ah@MSet)

inherited from: IdentifiedObject

6.11
6.11.1

An ex
planng

Wires packages that models information on the currept and

«enumeration»
SwitchState

{root}

¥iguration. These entities are optional within typical network applications.

IEC 2044/11

Figure 56 — Datatypes

Figure 56 is documented as follows. This diagram shows the data types specific to the Outage

package.
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Core::

/ Identif iedObject

Core:: Core::
IrregularintervalS chedule Pow erSystemResource
SR 1
+OutagelSchedule 0.
OutageS chedule
+QOutageSchedule 0.1
i SwitchingOperations|0..* <
+Switches

L ISwitchingOperation | + SWitchingOperations Wires::
0.* 0..+| Switch

+ ConductingEquipn\en&?Ngs
N o

earan
N
Qra

%)

N

ClearanceTag

Core::
ConductingE quipment

anceTags | 0..*

+ClearanceTagType | 1

\S

uré 57 — Main

ClearanceTagType

IEC 2045/11

Figure This diagram shows all classes included in the Qutage
packa ¢lasses that have associations with Outage classes
6.11.2

A cleafance éd to authorize and schedule work on conducting equipment|in the

field. Tagged-eguipment is not available for commercial service.

Attributes
name type note
authorityName String The name of the person who is authorized to
issue the tag
deenergizeReqFlag Boolean Set true if equipment must be deenergized
groundReqgFlag Boolean Set true if equipment must be grounded
phaseCheckReqgFlag Boolean Set true if equipment phasing must be checked

taglssueTime

AbsoluteDateTime

The time at which the clearance tag was issued

workDescription

String

Description of the work to be performed

workEndTime

AbsoluteDateTime

The time at which the clearance tag is
scheduled to be removed
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name type note
workStartTime AbsoluteDateTime The time at which the clearance tag is
scheduled to be set

mRID String inherited from: IdentifiedObject

name String inherited from: IdentifiedObject

localName String inherited from: IdentifiedObject

pathName String inherited from: IdentifiedObject

aliasName String inherited from: IdentifiedObject

description String inherited from: IdentifiedObject

Association ends /\(\

Mult [Mult] name (type) nl)t

AN

0..* [1] ClearanceTagType (ClearanceTagType) The ty& xg g on\the
purpose of the rmed
apd/ox th ofySupeyvisory contro
a wed

0..* [1] ConductingEquipment (ConductingEquipment) / Co eqm Ymay have multiple

ear s for uthorized field work.

1..% [0..1] ModelingAuthoritySet (ModellngAuthorltySet) nh)é\ted m: ldentifiedObject

6.11.3| ClearanceTagType

Type ¢f ClearanceTag. Could indicate ype of

superyisory control.

Wormed and/or the t
t s

N
name I note
mRID /\) > ?tr}r& ) inherited from: IdentifiedObject
name /\ S\fog A > inherited from: IdentifiedObject
localName /\ tring \ inherited from: IdentifiedObject
pathNarpe \ Qtrmg—/ inherited from: IdentifiedObject

aliasNafe Q

Sﬁng

inherited from:

IdentifiedObject

descripf N \ String inherited from: IdentifiedObject
Association ends
Mult [Mult] name (type) note
from
1 [0..*] ClearanceTags (ClearanceTag) The ClearanceTags currently being
defined for this type
1..% [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject

6.11.4 OutageSchedule

The period of time that a piece of equipment is out of service, for example for maintenance or
testing, including the equipment's active power rating while under maintenance. The X-axis
represents absolute time and the Y-axis represents the equipment's available rating while out

of service.
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Attributes
name type note
startTime AbsoluteDateTime inherited from: BasiclntervalSchedule
value1Unit UnitSymbol inherited from: BasiclntervalSchedule
value1Multiplier UnitMultiplier inherited from: BasicIntervalSchedule
value2Unit UnitSymbol inherited from: BasiclntervalSchedule
value2Multiplier UnitMultiplier inherited from: BasiclntervalSchedule
mRID String inherited from: IdentifiedObject
name String inherited from: Identifiedopje‘c‘(\
localName String inherited from: Identifie ject
pathNare String inherited from: IdeyﬁQ Objeé&
aliasName String inherited from:){eNieéthe\ct
descripfion String inherited fron< IdMQONect >
N
Association ends
Mult [Mult] name (type) \>
from < 7 \
0..1 [1] PSR (PowerSystemResource) <\ <\\ % @r&y(gem resource may have gn
outage schedule.
0..1 [0..*] SwitchingOperations (SwitchingOpengtion MgeSchedule may operate maphy
switches.
1 [1..*] TimePoints (Irregu;}\rTlmePomt \ (\ therited from: IrregularintervalSchedule
1.+ 0.1 Mode|mgAuthont{Se\Mﬁlm\\nt\m}) \\) inherited from: IdentifiedObject
6.11.5| SwitchingOp i \)
A SwitchingOpn idual switch operations for an OutageSchedule.
This QutageSchegddlg ed with another item of Substation such|as a
Transfprmer, Line, € the Switch itself as a PowerSystemResoufce. A
SwitcH may be refe ny OutageSchedules.
Attributes
& }r{e\ \ \ type note
operatignTime AbsoluteDateTime Time of operation in same units as
OutageSchedule.xAxixUnits
newStafe SwitchState The switch position that shall result from th|s
SwitchingOperation
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
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Association ends
Mult [Mult] name (type) note
from
0..* [0..1] OutageSchedule (OutageSchedule) An OutageSchedule may operate many
switches.
0..” [0..*] Switches (Switch) A switch may be operated by many
schedules.
1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject
6.11.6 _SwitchState enumeration
Possiljle states for a switch.
Enums <\
name
open
close
6.12 |Protection
6.12.1] Protection package summar

An eXtension to the Core and Wire
hent such as relays. These entitj
k fault location applications.

equipn
netwo

ection
bution

Core::

Identif iedObject

NN

Core::

Recloses\eque/ny’\

L
\Q)wers@g%gv\e Equipment \

L

closeSaquenees

Core::
‘&ires:: I ConductingE quipment

Switch

+OpeYyates_Breakers

+ OperatedBy_ProtectionEquipments

0..*
+ ConductingEquipments

0..» +ProtectionEquipments

ProtectionEquipment

/%

* + ProtectionEquipments

+ Unit

Wires::
Breaker

LoadBreakSwitch

Wires:: SynchrocheckRelay Core::

CurrentRelay Unit

IEC 2046/11

Figure 58 — Main

Figure 58 is documented as follows. This diagram shows all classes included in the Protection
package as well as the key external classes that have associations with Protection classes.

6.12.2 CurrentRelay

A device that checks current flow values in any direction or designated direction.
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Attributes
name type note
currentLimit1 CurrentFlow Current limit #1 for inverse time pickup
currentLimit2 CurrentFlow Current limit #2 for inverse time pickup
currentLimit3 CurrentFlow Current limit #3 for inverse time pickup
inverseTimeFlag Boolean Set true if the current relay has inverse time
characteristic
timeDelay1 Seconds Inverse time delay #1 for current limit #1
timeDelay2 Seconds Inverse time delay #2 for current limit #2
timeDelpy3 Seconds Inverse time delay #3 for cﬁr-e\nt\[{nit #3
relayDelayTime Seconds inherited from: Protectg(rﬂiqui{pqent

highLimjt Float inherited from: Pro{éﬁ’i@»ﬁqui})qe}r\

lowLimi Float inherited from:/RQtéc\tio}}Eq\ulQmé\K

powerD|rectionFlag Boolean inherited fron\Prot&%E uip#reny

normalllylnService Boolean inherite@r(}r:\é\{u%e\nt \

mRID String iryéw}\tifiéqo\b}eé

name String (nheﬁt@;d fromg IdEﬂJQed/ébject

localNae String (\ h\he)ri}éd ]ﬁ)@: heqtifiedObject

pathNarhe String < < h Gnher‘{ed M:MtifiedObject
aliasNafne String > Nerite\j\&gm./ldentifiedObject
descripfion String \{me}»@d from: IdentifiedObject

: x\sy

Mult uIt am note
from
0..* [0..7] Condﬁc\/gE/g\tﬁqmentg\kCo\{ctl\gEq\/ment inherited from: ProtectionEquipment
0..* [0..*] Operates € eh{e\rshot&teﬁs\w inherited from: ProtectionEquipment
0..* [1] Unit (Un)ﬁ \ / inherited from: ProtectionEquipment
1 [0..7] W\Vyéq\uMent\éQontingencyEquipment) inherited from: Equipment
0..* [0,Al M mber&E\Equ meMntainer inherited from: Equipment

(Equipme tCWner)
1 [0..}&@&0n§%ﬁ{8€t (OperationalLimitSet) inherited from: Equipment
0..* [0..7] Opeéb&@y}):ompanies (Company) inherited from: PowerSystemResourde
1 [0.*]*€ontains_Measurements (Measurement) inherited from: PowerSystemResourde
1 o~ OperatmgStare{OperatmyStare) fhreTitedfrom—PowerSystemResource
1 [0..1] OutageSchedule (OutageSchedule) inherited from: PowerSystemResource
0..* [0..*] PsrLists (PsrList) inherited from: PowerSystemResource
0..* [0..1] PSRType (PSRType) inherited from: PowerSystemResource
0..* [0..*] ReportingGroup (ReportingGroup) inherited from: PowerSystemResource
1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject

6.12.3 ProtectionEquipment

An electrical device designed to respond to input conditions in a prescribed manner and after
specified conditions are met to cause contact operation or similar abrupt change in associated
electric control circuits, or simply to display the detected condition. Protection equipment are
associated with conducting equipment and usually operate circuit breakers.
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Attributes
name type note
relayDelayTime Seconds The time delay from detection of abnormal
conditions to relay operation

highLimit Float The maximum allowable value

lowLimit Float The minimum allowable value

powerDirectionFlag Boolean Direction same as positive active power flow

value

normalllylnService Boolean inherited from: Equipment

mRID Strng MNeTIEd from. TaentMedObest_

name String inherited from: Identifie}&&ject

localName String inherited from: Ideryfi\&@bje&{

pathNarpe String inherited from: Ide ifiexg\bigct

aliasNae String inherited frorx(ldw&sqea’\ S

descripfion String mhente}/f\oQ\igean\le%bjégt

Association eydg\ \

Mult [Mult] name (type) \ note

from (\ R

0..* [0..*] ConductingEquipments (ConductingEq \ngee;ti}n egL_Jipment may be u_sed tq
p specific conducting equipmert.
Multiple equipment may be protected| or

onitored by multiple protection
}k\yquipment.

0..* [0..*] Operates_ Break&\%ec@v\ \\) Protected switches operated by this
ProtectionEquipment.

0..* [1] Unit (Unit) The unit for the protection equipmen{.

1 [0..7] Contl{/\s‘)yElepmen?(C%\mg cyEgujpment) inherited from: Equipment

0..* [0..1] Membe\Mﬁ ntCoxtain inherited from: Equipment

(EquipmentCO/a\ iner

1 [0..7] Operaggna\kNSet\@pWLimitSet) inherited from: Equipment

0..* [0..7] Q{eﬁe&ky}s{)m niesN(Company) inherited from: PowerSystemResourde

1 [()//*]\C&Rtain\\masbr\emM(Measurement) inherited from: PowerSystemResourde

1 \]\O%nb%h@@ C})eratmgShare inherited from: PowerSystemResourde

1 [0..1] WSCh@QuIe (OutageSchedule) inherited from: PowerSystemResourde

0..* [0.,%] PsrLists rList) inherited from: PowerSystemResourde

0..* [0.:] PSRType (PSRType) inherited from: PowerSystemResourde

0..* [0..*] ReportingGroup (ReportingGroup) inherited from: PowerSystemResource

1..% [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject

6.12.4 RecloseSequence

A reclose sequence (open and close) is defined for each possible reclosure of a breaker.
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Attributes
name type note
recloseDelay Seconds Indicates the time lapse before the reclose step
will execute a reclose.
recloseStep Integer Indicates the ordinal position of the reclose step
relative to other steps in the sequence.
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
pathName String inherited from: Identifiedom
aliasNae String inherited from: Identifi?KOL)jec}t\
descripfion String inherited from: Ide?{ﬁl\e\ bjeé\
Association ends <\\\ \
N
Mult [Mult] name (type) not
from
0..* [1] Breaker (ProtectedSwitch) bre er\nw zero or more
g utomatic recl fes after a trip occyrs.
7\ = A
1. ||10..1] ModelingAuthoritySet (ModelingWrityS}&& inf@r\med from: IdentifiedObject

6.12.5

A devi
angle,
the pa

SynchrocheckRelay

e desired limits of frequency, |phase
these two circuits. Used to prevent

< \yQ note
maxAndleDiff AW The maximum allowable voltage vector phage
/\ angle difference across the open device
maxFreqDiff \\ FrM The maximum allowable frequency differenge
/\ across the open device
maxVol{Diff, \ \\/{Itage The maximum allowable difference voltage
(\\ \ \ across the open device
relayDe ayw\ \\/ Seconds inherited from: ProtectionEquipment
highLimjt > Float inherited from: ProtectionEquipment
lowLimi Float inherited from: ProtectionEquipment
powerDlreetiontag Beetean irherited-from—PretectionEguipment
normalllylnService Boolean inherited from: Equipment
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
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Association ends

Mult [Mult] name (type) note

from

0..* [0..*] ConductingEquipments (ConductingEquipment) inherited from: ProtectionEquipment

0..* [0..*] Operates_Breakers (ProtectedSwitch) inherited from: ProtectionEquipment

0..* [1] Unit (Unit) inherited from: ProtectionEquipment

1 [0..*] ContingencyEquipment (ContingencyEquipment) inherited from: Equipment

0..* E91] MemE)ErOf__Equ\ipmentContainer inherited from: Equipment
(EqupmentSontamery

1 [0..*] OperationalLimitSet (OperationalLimitSet) inherited from: Eg,u\i(;ment

0..* [0..*] OperatedBy_Companies (Company) inherited from; ﬁ({wers st de

(V]

ANNqurd
1 [0..*] Contains_Measurements (Measurement) inherited frofn\ F&X&Sys\a@h\ou)

[¢)

1 [0..*] OperatingShare (OperatingShare) mhent@%m\\liow rS emﬁgsourc

_\
S

..1] OutageSchedule (OutageSchedule) te}\fron{\}\ver&ystMesourc e

L [0..*] PsrLists (PsrList) \ﬁei\ted m\i\o;x@S}temResourc

(V]

0
0. |[10..1] PSRType (PSRType) / mhé\mw. P&qerSystemResource
0..* [0..*] ReportingGroup (ReportingGroup) M\ \ j }Ah%ite}i\QovaerSystemResource

1. {|10..1] ModelingAuthoritySet (ModelingmrityS/af\)\ > int{eri d froi: IdentifiedObject

6.13 |Equivalents \_/

6.13.1] Equivalents package summary

els £quiy enork .

The equivalents package #

9,
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Core::
Identif iedObject

Core::

Pow erSystemResource

+MemberOf_EquipmentContainer

+ ConnectivityNodes

Figure

6.13.2
The cl

igure 59 — Main

Core:: Topology::
ConnectivityNodeContainer |1 0..* | ConnectivityNode
+ ConnectivityNode 0..1
+MemberOf_EquipmentContainer
Core:: Core::
Equipment | 0..* 0..1 EquipmentContainer
+ Contains_Equipments (\
uivalent eth[k \
Core:: 5‘(}3‘\\
ConductingE quipment AW=A\
+ ConductingEquipment 1 tEquipment30..*
;qupéa\h\ntEqulpy.ent
W N_J N
\EQNM%C[] EquivalentS hunt
)
+Terminals|0..* AN
+ Termina
Cofe VAN
Terminal 0/
IEC 2047/1
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Attributes

name type note

r Resistance Positive sequence series resistance of the
reduced branch
X Reactance Positive sequence series reactance of the
reduced branch
phases PhaseCode inherited from: ConductingEquipment
normalllylnService Boolean inherited from: Equipment
mRID String inherited from: IdentifiedObject
name String inherited from: Identifiedom
localNae String inherited from: Identifi?KOL)jec}t\
pathName String inherited from: Ide?{ﬁl\e\}({bjeé\
aliasNae String inherited from'/kj\n\ﬁ( &ij iy
descripfion String inherited frorﬁ\ldeﬁﬂ\e\‘(ob;{ect )
Association end
Mult [Mult] name (type) \)\
from /\
0..* [1] EquivalentNetwork (EquwalentNet{é)r\)\ (\ 8 mh@ecﬁ{;{n. EquivalentEquipment
0..* [0..1] BaseVoltage (BaseVoltage) \ Wfrom: ConductingEquipmen
1 [0..*] ClearanceTags (ClearanceTag) KA inherited from: ConductingEquipmen
0..* [0..7] ProtectionEquipmep\s (Protection quiw therited from: ConductingEquipmen
1 [0..*] Terminals (Termi [ ) inherited from: ConductingEquipmen
1 [0..7] ContlngencyEfbl,{pnN (Cont(mg\en&i'\w:ary) inherited from: Equipment
0..* [0..1] Membe uip tain inherited from: Equipment
CRATE T NN

1 [0..%] Operah)n/)l_/?\\s\e\oﬁgtlo IL|m Set) inherited from: Equipment
0..* [0..%] Operat(eﬂ'By_CorﬁsQ (ComE@w) inherited from: PowerSystemResourde
1 [0..7] Co/u@iKMx\as\u\emE\{s m'eas/urement) inherited from: PowerSystemResourde
1 [0..%] (fgera%g@ar\\(oﬁe\rat%smre) inherited from: PowerSystemResourde
1 [{N\P%gey{e\dule\(\OutageSchedule) inherited from: PowerSystemResourde
0..* ONB& (KW inherited from: PowerSystemResourde
0..* [0..1] PSM (F>RType) inherited from: PowerSystemResourde
0..* [0 f]"ReportingGroup (ReportingGroup) inherited from: PowerSystemResourde
1.7 fo~H-ModetngAutheritySet(ModelingAutheritySet) inherited-from—tdentifiedObjeet
6.13.3 EquivalentEquipment

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

Attributes
name type note
phases PhaseCode inherited from: ConductingEquipment
normalllylnService Boolean inherited from: Equipment
mRID String inherited from: IdentifiedObject

name

String

inherited from:

IdentifiedObject
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name type note
localName String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
Association ends
Mult [Mult] name (type) note
from
0..* [1] EquivalentNetwork (EquivalentNetwork) The equivalent wherg thexeducedpmepdel
belongs
0..* [0..1] BaseVoltage (BaseVoltage) inherited frony\ nd‘uc(rbl'\quibw\en
1 [0..*] ClearanceTags (ClearanceTag) inherited fro&( C n\é\Qtin qui me)
0..* [0..*] ProtectionEquipments (ProtectionEquipment) inherited m:\\‘\orNJc?mQEq ipmen
1 [0..*] Terminals (Terminal) iry@ﬁ@é\fror&(ﬁdu\x{ingé‘eﬁipmen
1 [0..*] ContingencyEquipment (ContingencyEquipment) Jn\\he\ited\%:\g\qtﬂ{mQt
0..* [0..1] MemberOf_EquipmentContainer inheritedYfrom: Equipment
(EquipmentContainer) (
1 [0..*] OperationalLimitSet (Operatlonallﬂ,@tSet) ( \ mh,é}i{ed ??&91: Equipment
0..* [0..*] OperatedBy_Companies (Compgqy < ( inh%fi'{ed)\ﬁém: PowerSystemResourde
1 [0..*] Contains_Measurements (Measure}ﬁnt) \ Me{i from: PowerSystemResourde
1 [0..*] OperatingShare (OperatlngShare( inherited from: PowerSystemResourde
1 [0..1] OutageScheduIe}@\kageS/chQul\e\ \ \ inherited from: PowerSystemResourde
0..* [0..*] PsrLists (Psrl_‘lstx \\/ inherited from: PowerSystemResourde
0..* [0..1] PSRType (P#Npﬂ (\ \/ inherited from: PowerSystemResourde
0..* [0..*] Reporti Gro&)g (Repy\g@ro};zz > inherited from: PowerSystemResourde
1.+ 0.1 Modew{)\msm (Modeh Au\ﬁ\or\(ySet) inherited from: IdentifiedObject
6.13.4] Equivale
A clasp that rnal meshed network that has been reduced to an electrically
equivdlent ityNodes contained in the equivalent are intended to |reflect
internal uivalent. The boundary Connectivity nodes where the equjvalent
conne¢ are NOT contained by the equivalent
Attributes
name type note
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
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Mult [Mult] name (type) note
from
1 [0..*] EquivalentEquipments (EquivalentEquipment) The associated reduced equivalents
1 [0..*] ConnectivityNodes (ConnectivityNode) inherited from:
ConnectivityNodeContainer
0..1 [0..*] TopologicalNode (TopologicalNode) inherited from:
ConnectivityNodeContainer
0..* [0..*] OperatedBy_Companies (Company) inherited from: PowerSystemResource
1 [0..*] Contains_Measurements (Measurement) inherited from: POW?KSMResource
1 [0..*] OperatingShare (OperatingShare) inherited from: Q{vﬁrswm ourde
1 [0..1] OutageSchedule (OutageSchedule) inherited froQ{\P\}V\QrS}s@Nso de
0..* [0..*] PsrLists (PsrList) inherite/d&m\\li’o\@&kste}ﬁes rqe
0. |[10..1] PSRType (PSRType) inheritéd\fromve ysWsource
0..* [0..*] ReportingGroup (ReportingGroup) i@rWWerS}ﬁtemResource
1. ||10..1] ModelingAuthoritySet (ModelingAuthoritySet) ?m@*eq\fmﬁh |BQnM0bject
6.13.5| EquivalentShunt
The class represents equivalent shun G
ttrikutes
name t\(pe \/ note
b < \S\uﬁep%\ \\) \ Bésitive sequence shunt susceptance
g ’\ Coﬁdue‘taqce Positive sequence shunt conductance
phases k \g\risedsQe \ inherited from: ConductingEquipment
normalllylnService \) < %{)OE\AQ inherited from: Equipment
mRID /\< &M\/ inherited from: IdentifiedObject
name < \ S\lﬂ%; / inherited from: IdentifiedObject
localNae /\ \ @({ing inherited from: IdentifiedObject
pathName \ \\ \ %ng inherited from: IdentifiedObject
aliasNae String inherited from: IdentifiedObject
descripf on\ \\\ > String inherited from: IdentifiedObject
N Association ends
Mult [Mult] name (type) note
from
0..* [1] EquivalentNetwork (EquivalentNetwork) inherited from: EquivalentEquipment
0..* [0..1] BaseVoltage (BaseVoltage) inherited from: ConductingEquipment
1 [0..*] ClearanceTags (ClearanceTag) inherited from: ConductingEquipment
0..* [0..*] ProtectionEquipments (ProtectionEquipment) inherited from: ConductingEquipment
1 [0..*] Terminals (Terminal) inherited from: ConductingEquipment
1 [0..*] ContingencyEquipment (ContingencyEquipment) inherited from: Equipment
0..* [0..1] MemberOf_EquipmentContainer inherited from: Equipment
(EquipmentContainer)
1 [0..*] OperationalLimitSet (OperationalLimitSet) inherited from: Equipment
0..* [0..*] OperatedBy_Companies (Company) inherited from: PowerSystemResource
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Mult [Mult] name (type) note

from

1 [0..*] Contains_Measurements (Measurement) inherited from: PowerSystemResource
1 [0..*] OperatingShare (OperatingShare) inherited from: PowerSystemResource
1 [0..1] OutageSchedule (OutageSchedule) inherited from: PowerSystemResource
0..* [0..*] PsrLists (PsrList) inherited from: PowerSystemResource
0..* [0..1] PSRType (PSRType) inherited from: PowerSystemResource
0..* [0..*] ReportingGroup (ReportingGroup) inherited from: PowerSystemResource
1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject

6.14 |Meas

6.14.1| Meas package summary

Contains entities that describe dynamic measurement data exchg

«enumeration»
Validity

Figure|60 is not docume@
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ControlType
+ControlType | 1
+Controls | 0..*
) ) Control
+Measurements + Unit [Core:: Unit| + Unit +Controls
M easurement
0..* 1 1 0..*
SetPoint r\
Analog

+ MeasuredBy_Measurement + ControlledBy_Control

0..1

Discrete

0..1 +MeasuredBy_Measurement

0..1

&4
A

+M 'C(W’ \omm}é

+Measurements

igure 61 — Control

FVvalueAliasSet ¢

SO

+Commands | 0..*

+ValueAliasSet | 0..1

ValueAliasSet

0

+ValueAliasSet | 1

+Values | 1..*

ValueT oAlias

IEC 20

llows. This diagram shows all classes included in the

9/11

Meas
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Core: = -?nre:: .
PowerSystemResource Identified Object
Measurement Limit Control
Analog AnalogLimitSet AnalogLimit SetPoint
Accumulator AccumulatorLimitSet AccumulatorLimit
Command
Q Discrete \
StringMeasurement
MeasurementValue
StringMeasurementvalue
AnalogValue
AccumulatorValue
DiscreteValue
IEC 2050/1

62 is documented

classes.

9,

cture

hows the measurement classes

inherit
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Pow erSystemResource

Core::

+MemberOf_PSR | 1
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+Contains_Measurements | 0..*
oo +Measurements +Terminal
cuor:ﬁ' ) M easurement Core::
1 4 unit +Measurements 0--* 0..* 0..1 [ Terminal
(- Measurements
Quality61850
LimitSet
\ /\
+MeasurementType\ 1 M dasi merkv\luthality
M easurementType ~— \
+MeasurementyValueQuality \1)
Analog + MemberOF_Measurement £ Measifementyalue p 1

+Measurements | 0..*

*

NmitSets 0..

AnalogLimitSet <>

1.%

AnalogValue

<

+ Contain_MeasurementValues

+ LimitSet

)l easurementValge

0..*
+Megsureme

tValues

I

Accumula

1

N~
nalog‘émit

X

+Measurements

+ LimitSets

0.%

W\
kxl'cur%htorValue
- 3

+MemberOf_Measurement
tor
1 N
+Contain_Measuke alues

\ I
Accumul#to

0.
imiR}t\

AccumulatorLimit

+MeasurementValfieSource

Wembe f_MeaSyrement

1

M easurementValueS durce

StringM easurementValue

1

1.%

+ContainsyMeasurementValues

+MemberOf_Measurement

DiscreteValue

>

1

V%.IEA"

asSet

+Contain_MeasurementValues

+ValueAliasSet

+Values

1.%

1

1.

ValueT oAlias

IEC 2051/11

Figure 63 — Measurement

Figure 63 is documented as follows. This diagram shows classes central to the Measurement
package and connections to some external classes.
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Quality61850
{root}

«enumeration»
Validity

{root}

«enumeration»
SCADA::Source

{root}

M easurement ValueQuality
Figure 64 — Quality
Figure| 64 is documented as follows. This diagram sjfiows s. The
quality| flags can be used also in other package ues. A
generglized Quality class is added and iqherited
6.14.2) Accumulator
Accunulator represents an accumulated (c
N
name L \}yRe note
maxValyie <> K/\ nteger \/ Normal value range maximum for any of thg
MeasurementValue.values. Used for scaling,
A(\ e.g. in bar graphs or of telemetered raw values.
mRID ( \ %g ) inherited from: IdentifiedObject
name /\ \ \Sqing inherited from: IdentifiedObject
localName \ ‘\ \ \@t‘ﬁng inherited from: IdentifiedObject
pathNam& \ \ \ String inherited from: IdentifiedObject
aliasNae \! \ String inherited from: IdentifiedObject
descripfion \/ String inherited from: IdentifiedObject
Association-ends
Mult [Mult] name (type) note
from
0..* [0..*] LimitSets (AccumulatorLimitSet) A measurement may have zero or more
limit ranges defined for it.
1 [1..*] Contain_MeasurementValues (AccumulatorValue) The values connected to this
measurement.
0..* [1] MeasurementType (MeasurementType) inherited from: Measurement
0..* [1] MemberOf_PSR (PowerSystemResource) inherited from: Measurement
0..* [0..1] Terminal (Terminal) inherited from: Measurement
0..* [1] Unit (Unit) inherited from: Measurement
1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject
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6.14.3 AccumulatorLimit
Limit values for Accumulator measurements.
Attributes
name type note
value Integer The value to supervise against. The value is
positive.

mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName String inherited from: Identifiedom
pathNarpe String inherited from: Identifig{&je?t\
aliasNae String inherited from: Ideq('ﬁa@%jec\t\
descripfion String inherited from/l‘d{\edb\bj

Association ends \ \ \
Mult [Mult] name (type)
from "7
1.* || 1] LimitSet (AccumulatorLimitSet) (\\//fhg\s\et S?\L@its
1. {|10..1] ModelingAuthoritySet (Modelmg{ut\tyét) lnhWeM: IdentifiedObject

6.14.4

An AccumulatorLimitSet specifies a set

measyrement.

AccumulatorLimitSet

e associated with an Accumulator

N

O\
e 5[0

\KPW note

isPerceptagelLimits /\ B Iea/Q > inherited from: LimitSet

mRID /\ \S(ing § inherited from: IdentifiedObject

name \ \itr%*/ inherited from: IdentifiedObject

localNae Strng inherited from: IdentifiedObject

S NN sy

pathNam< \ \ \ String inherited from: IdentifiedObject

aliasName \ String inherited from: IdentifiedObject

descripfion > String inherited from: IdentifiedObject
Association ends

Mult [Mult] name (type) note

from

0..* [0..*] Measurements (Accumulator) The Measurements using the LimitSet

1 [1..*] Limits (AccumulatorLimit) The limit values used for supervision of

Measurements
1..% [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject

6.14.5 AccumulatorValue

AccumulatorValue represents an accumulated (counted) MeasurementValue.
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Attributes

name type note
value Integer The value to supervise. The value is positive.
timeStamp AbsoluteDateTime inherited from: MeasurementValue
sensorAccuracy PerCent inherited from: MeasurementValue
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
pathNarp Strrg irherited-from—tdentifi d"bj/,t\
aliasNae String inherited from: Identified/Qéject
descripfion String inherited from: Identi QObJe t

Association ends /\\\ \\>
Mult [Mult] name (type)
<\\
1..% [1] MemberOf_Measurement (Accumulator) ur ent to Which this value is
"*s]onne ted
1 [1] MeasurementValueQuality (MeasurementVaIue@ﬁéj\iW nh)éﬁ\ted : MeasurementValue
0..* [1] MeasurementValueSource (MeaSLém}fktVa@e u@e) mhkn)eM. MeasurementValue
1 [0..1] RemoteSource (RemoteSource) \ Ngr_itydfrom: MeasurementValue
1..% [0..1] ModelingAuthoritySet (Modeling thoritySe};\ inherited from: IdentifiedObject
6.14.6| Analog Q \%
Analog represents an apalog Measurem
0 ttributes

name \/\\QQ; note

maxValyie at Normal value range maximum for any of thg

MeasurementValue.values. Used for scalin
e.g. in bar graphs or of telemetered raw val

ues.

&\\\

\F/Iéat

Normal value range minimum for any of the
MeasurementValue.values. Used for scalin
e.g. in bar graphs or of telemetered raw val

ues

normal\{alue Float Normal measurement value, e.g., used for
percentage calculations.

positive—lowln Boolean If true then this measurement is an active
power, reactive power or current with the
convention that a positive value measured at
the Terminal means power is flowing into the
related PowerSystemResource.

mRID String inherited from: IdentifiedObject

name String inherited from: IdentifiedObject

localName String inherited from: IdentifiedObject

pathName String inherited from: IdentifiedObject

aliasName String inherited from: IdentifiedObject

description String inherited from: IdentifiedObject
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Association ends

Mult [Mult] name (type) note

from

0..* [0..*] LimitSets (AnalogLimitSet) A measurement may have zero or more
limit ranges defined for it.

1 [1..*] Contain_MeasurementValues (AnalogValue) The values connected to this
measurement.

0..1 [0..1] ControlledBy_Control (SetPoint) The control variable associated with the
measurement.

0..* [TT MeasurementType (Measurementlype) inherited from: Meas ent

0..* [1] MemberOf_PSR (PowerSystemResource) inherited from: Mﬁ%uremen

0..* [0..1] Terminal (Terminal) inherited fro asur&@

0. {17 unit (unit) inherited fro}\ M\e\\{em&\

1. ||10..1] ModelingAuthoritySet (ModelingAuthoritySet) mhent@ fMen\t\le bje\>

6.14.7) AnalogLimit )

Limit alues for Analog measurements.

name \ts(ee \ \ \ j note

value Float /X Thk\value\tb/supervise against

mRID String ( Ner@d from: IdentifiedObject

name /\ Strl)zg’\\ \\ inherited from: IdentifiedObject

localNae N \rin %herited from: IdentifiedObject

pathName [ ring inherited from: IdentifiedObject

aliasNae (\> > @trﬁx \/ inherited from: IdentifiedObject

descripfion /\ S\ng > inherited from: IdentifiedObject

Association ends

Mult \ na (type) note

from \ \K

0.* [1]\m\\t\An\WSet) The set of limits

1..* [0..1] Moden gAuﬁoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject

6.14.8| <AnalogLimitSet

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

Attributes
name type note
isPercentagelLimits Boolean inherited from: LimitSet
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
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Association ends

Mult [Mult] name (type) note

from

0..* [0..*] Measurements (Analog) The Measurements using the LimitSet

1 [0..*] Limits (AnalogLimit) The limit values used for supervision of
Measurements

1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject

6.14.9 AnalogValue

Analo‘ \/alue represents an anqlng Measurement\/alue

Attributes (\

name type rh\te

value Float The value to Qﬁp}rw{\e\ \ \
timeStamp AbsoluteDateTime inheritem:\MeaQQ%%en\tYalue
sensorAccuracy PerCent inh%i_tgd m:\lv%sb\éne\nt\ﬁlue
mRID String ﬂerited%@: ntifiedObject
name String A\ ('\nheﬁt%d f;\om\Qeanject
localNane String /\ A >nher'r{ed éro\q'lz‘l\d%tifiedObject
pathNarhe String 'nheri}\f-{j from/ldentifiedObject
aliasNae String /k in\hwmd from: IdentifiedObject
descripfion String \ (\ Meri}d from: ldentifiedObject
Mult e (type ~ note
from

1 [0..4] AItGenW ItGe gratingUni eas)

The alternate generating unit for whi
this measurement value applies.

1 [0..4] AItTleV%WQN\\/

control area specification.

The usage of the measurement withifp the

1..% [1] Me;gero\%s\usm nalog) Measurement to which this value is
connected.

1 [N{\% \nglahty (MeasurementValueQuality) inherited from: MeasurementValue

0..* [1] Mea%‘e@ent lueSource (MeasurementValueSource) inherited from: MeasurementValue

1 [0..1] RemoteMce (RemoteSource) inherited from: MeasurementValue

1..% [0+.1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject

6.14.10 Command

A Command is a discrete control used for supervisory control.

Attributes
name type note
value Integer The value representing the actuator output
normalValue Integer Normal value for Control.value e.g. used for

percentage scaling

timeStamp

AbsoluteDateTime

inherited from: Control

operationInProgress

Boolean

inherited from: Control

mRID

String

inherited from: IdentifiedObject
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name type note
name String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
Association ends
Mult [Mult] name (type) note
from
0..1 [0..1] MeasuredBy_Measurement (Discrete) The Measureme r|a e uséd\for
control.
0. |[10..1] valueAliasset (valueAliasSet) The Comma%\\hxhew
translatj
0..* [1] ControlType (ControlType) mhentés{from ntr I
1..% [0..1] ControlledBy_RegulatingCondEq erite m? ntrol
(RegulatingCondEQq)
1 [0..1] RemoteControl (RemoteControl) / ,-J\nhe\rﬂgch“rs.q Control
0. {17 unit (unit) f\\) ﬁh?qted\@m:%ntrol
1. |[10..1] ModelingAuthoritySet (ModelinMity t } inr{q@ed‘\fr}%: IdentifiedObject
6.14.1f1 Control \/
Contrdl is used for supervisory/device| co ts control outputs that are used to
change the state in a process, e r, a set point value or a raisg lower
command.

NN

note

timeStamp

The last time a control output was sent

A
operaticnInProgressx\

Indicates that a client is currently sending
control commands that has not completed

mRID \ \ \ s/u?ng inherited from: IdentifiedObject
name < \ \‘ \ String inherited from: IdentifiedObject
localNae X \ String inherited from: IdentifiedObject
pathNarhe ) String inherited from: IdentifiedObject
aliasNafe: String inherited from: IdentifiedObject
descriptton String fmherttedfrom tdentifledobject
Association ends
Mult [Mult] name (type) note
from
0..* [1] ControlType (ControlType) The type of Control
1..% [0..1] ControlledBy_RegulatingCondEq Regulating device governed by this
(RegulatingCondEq) control output.
1 [0..1] RemoteControl (RemoteControl) The remote point controlling the physical
actuator.
0..* [1] Unit (Unit) The Unit for the Control.
1..% [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject
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Specifies the type of Control, e.g. BreakerOn/Off, GeneratorVoltageSetPoint, TieLineFlow etc.
The ControlType.name shall be unique among all specified types and describe the type. The
ControlType.aliasName is meant to be used for localization.

Attributes
name type note

mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName String inherited from: Identifiedom
pathNarhe String inherited from: Identifi?@&jeg\
aliasName String inherited from: Ideglﬁ\m\}({bjeé\
descripfion String inherited from/l~d\n G(ij s

Association ends \ \\\)
Mult [Mult] name (type)
from /f}
1 [0..*] Controls (Control) /fhﬁon}mb having the ControlType]
1. |[10..1] ModelingAuthoritySet (Modeling@th ritygét)\ 8 inh M: IdentifiedObject

6.14.18 Discrete

Discrete represents a discrete Measure
e.g. a Breaker positiqon.

values|,

easurement representing d

screte

name ? \Q(p}\) note

maxVallie Integer Normal value range maximum for any of thq

MeasurementValue.values. Used for scaling,
/\ e.g. in bar graphs or of telemetered raw values.

minValye teg%r/ Normal value range minimum for any of the
MeasurementValue.values. Used for scaling,
e.g. in bar graphs or of telemetered raw values

normal\{atue Integer Normal measurement value, e.g., used for
percentage calculations.

mRID > String inherited from: IdentifiedObject

name String inherited from: IdentifiedObject

localName String inherited from- IdentifiedObject

pathName String inherited from: IdentifiedObject

aliasName String inherited from: IdentifiedObject

description String inherited from: IdentifiedObject

Association ends

Mult [Mult] name (type) note

from

0..1 [0..1] ControlledBy_Control (Command) The Control variable associated with the

Measurement.
1 [1..*] Contain_MeasurementValues (DiscreteValue) The values connected to this
measurement.
0..* [0..1] ValueAliasSet (ValueAliasSet) The ValueAliasSet used for translation of
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Mult [Mult] name (type) note
from

a MeasurementValue.value to a name

0..* [1] MeasurementType (MeasurementType) inherited from: Measurement
0..* [1] MemberOf_PSR (PowerSystemResource) inherited from: Measurement
0..* [0..1] Terminal (Terminal) inherited from: Measurement
0..* [1] Unit (Unit) inherited from: Measurement
1..% [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject

6.14.14 DiscreteValue

DiscreleVaIue represents a discrete MeasurementValue.

Attributes \
name type < \wté\ S
value Integer The valyé\ns\sb;{erv@\ \
timeStamp AbsoluteDateTime inrymed\wzws%wme
sensorAccuracy PerCent }{hen}tgd N:\Maisure}l}entValue
mRID String A\ \nhelitgld from-IgentifiedObject
name String /\ A >nherﬁed (Qo)l:‘l\d;?tifiedObject
localName String \Qherit\erom/IdentifiedObject
pathNarhe String /A inNted from: IdentifiedObject
aliasName String \ <\ }N\eri d from: IdentifiedObject
descripfion ( Qtn{nﬁ_\\ @erited from: IdentifiedObject

Wends

Mult uIt me\type \/ note
from /\
1..% [1] Member eqsure ent |screte Measurement to which this value is

connected.

inherited from: MeasurementValue

1 [1] Meéu%{ VE}N{ a\l|tN\/|easurementVaIueQuaIity)

inherited from: MeasurementValue

[}We\aé\{rew?&alué§ouke/(MeasurementVaIueSource)

inherited from: MeasurementValue

1 [MMeS\\}m{(R}moteSource)

1..* [0..1] MNQALNoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject

6.14.1p Limit

Specifies one Timit value for a Measurement. A Measurement typically has several limits that
are kept together by the LimitSet class. The actual meaning and use of a Limit instance (i.e.,
if it is an alarm or warning limit or if it is a high or low limit) is not captured in the Limit class.
However the name of a Limit instance may indicate both meaning and use.

Attributes
name type note
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
aliasName String inherited from: IdentifiedObject



https://iecnorm.com/api/?name=18d776aa8a640a66b4d7abe6336fab54

61970-301 © IEC:2011 - 239 -

name type note

description String inherited from: IdentifiedObject

Association ends

Mult [Mult] name (type) note
from
1..% [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject

6.14.16 LimitSet

have
severdl LimitSets corresponding to seasonal or other changing cond|t|o s. T ition is
capturgd in the name and description attributes. The same LimitSet everal

Measyrements. In particular percentage limits are used this way.
Attributes
N
name type < \ Wte \
isPerceptageLimits Boolean Tehsi it mes Mrcentage of]

ormalValue orithe specified Unit for
eaefu}}amen and>Controls.

mRID String ( Mi}éd from: |§sgtified0bject

name String < < h Gnherk\edM:MtifiedObject

localNafne String l %h\eritéh\tmm./ldentifiedomect
pathNarhe String ( \'Qhe}?Qd from: IdentifiedObject
aliasName Strln/q\ \ \ \\ \Q\aﬁ{ed from: ldentifiedObject
descripfion r ng \yﬁmerlted from: ldentifiedObject

Mult ult] n \Exv note
from <\

1.+ 0.1 ModeI&gA\\a{tyS\ek(WuthontySet) inherited from: IdentifiedObject

6.14.17 Medsur

A Mepsgure resents any measured, calculated or non-measured non-calqulated
quantity. ; ipment may contain Measurements, e.g. a substation may have
tempefature asurements and door open indications, a transformer may hape oil
tempefature and pressure measurements, a bay may contain a number of powgr flow
meaSLlrements and a Breaker may contain a switch status measurement.

The PSR - Measurement association is intended to capture this use of Measurement and is
included in the naming hierarchy based on EquipmentContainer. The naming hierarchy
typically has Measurements as leafs, e.g. Substation-VoltageLevel-Bay-Switch-Measurement.

Some Measurements represent quantities related to a particular sensor location in the
network, e.g. a voltage transformer (PT) at a busbar or a current transformer (CT) at the bar
between a breaker and an isolator. The sensing position is not captured in the PSR -
Measurement association. Instead it is captured by the Measurement - Terminal association
that is used to define the sensing location in the network topology. The location is defined by
the connection of the Terminal to ConductingEquipment.
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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.

Attributes
T
name type n}&%

mRID String inherited from: |deryﬁ\és@bje&t\

name String inherited from: Ideh&'fie}@ ject

localName String inherited frorﬁ(ldwo\m'\ea\ B

pathName String inherite \}Qenw&)bjéc\t

aliasNae String |nw&tlw

descripfion String ,{her)iqd fr bmwfled\gbject

WOci%\ﬁ&dﬁ
N

Mult [Mult] name (type note

from

0..* [1] MeasurementType (MeasurementT pe) he type for the Measurement.

0..* [1] MemberOf_PSR (PgwerSyst o ce) The PowerSystemResource that confains
the Measurement in the naming
hierarchy.

0..* [0..1] Terminal (Te m|n One or more measurements may be

A associated with a terminal in the network.

0..* [1] Unit (Un\/ x The Unit for the Measurement.

1.+ 0.1 Modelp@@)\or\yé \Modenn\;g\ﬁmontysm) inherited from: IdentifiedObject

6.14.1

Specif surement IndoorTemperature, OutDoorTemperature,

BusVo orVolage, LineFlow etc. The MeasurementType.name shall be lnique

among and describe the type. The MeasurementType.aliasName is [meant

to be U

Attributes
name type note

mRID String inherited from: IdentifiedObject

name String inherited from: IdentifiedObject

localName String inherited from: IdentifiedObject

pathName String inherited from: IdentifiedObject

aliasName String inherited from: IdentifiedObject

description String inherited from: IdentifiedObject
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Association ends

Mult [Mult] name (type) note

from

1 [0..*] Measurements (Measurement) The measurements associated with the
Type

1..% [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject

6.14.19 MeasurementValue

The current state for a measurement. A state value is an instance of a measurement from a

specific source. Measurements can be associated with many state valuesyeach repregenting
a diffefent source for the measurement.
Attributes <\
name type < }»Qte\ >
timeStamp AbsoluteDateTime The tlmg/v?hx\ﬂ ue was\kast updated
sensorAccuracy PerCent \kg ntage of the
,jthat exrors will not exceed
sed pnder reference
N u

mRID String A 'nher'r{ed {ro\w:'l\d%ifiedomect

name String \'\nheri\te(j fromjldentifiedObject

localNae String /l i rited from: IdentifiedObject

pathName String K (\ ihherited from: IdentifiedObject

aliasNae /\ Stri)z@\\ 3 Mented from: IdentifiedObject

descripfion S\%&ng \'i/nherlted from: ldentifiedObject

/\ g\/> thon ends

Mult note

from /\

1 [1] Measure lueQualt MrementValueQuallty) A MeasurementValue has a
MeasurementValueQuality associategl
with it.

0..* m Value ource (MeasurementValueSource) A reference to the type of source tha
updates the MeasurementValue, e.g.
SCADA, CCLink, manual, etc. User
conventions for the names of sourcesg are
contained in the introduction to this
document.

1 ot RemoteSource(RemuoteSource) tmktothephysicattetemeteredpoim
associated with this measurement.

1..% [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject

6.14.20 MeasurementValueQuality

Measurement quality flags. Bits 0 to 10 are defined for substation automation in IEC 61850-7-

3. Bits 11 to 15 are reserved for future expansion by that document.

reserved for EMS applications.

Bits 16 to 31 are
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Attributes
name type note
badReference Boolean inherited from: Quality61850
estimatorReplaced=false Boolean inherited from: Quality61850
failure Boolean inherited from: Quality61850
oldData Boolean inherited from: Quality61850
operatorBlocked=false Boolean inherited from: Quality61850
oscillatory Boolean inherited from: Quality61850
outOfRgnge Boolean inherited from: Quality6185@"\
overFlo Boolean inherited from: Qualitywo
sourcePROCESS Source inherited from: QUW}\SO \
suspect Boolean inherited from: Qua}\yG\r\g\ \/
test=falge Boolean inherited fron< QLMSBQ >
validity3GOOD Validity mhenteg/f%n.\\guah@k\kso\
Association e?é\ \ \/
/™
Mult [Mult] name (type) \) note
EOAN
1 \g/laii?/remenwalue has a
M ementValueQuality associategl
with it.

6.14 ZLI\
MeasyrementValueSource\des
User conventions for

intrody

sources updating a MeasurementValue.
alueSource attributes are described|in the

note
mRID inherited from: IdentifiedObject
name inherited from: IdentifiedObject
localNae inherited from: IdentifiedObject
pathName inherited from: IdentifiedObject
aliasNae inherited from: IdentifiedObject
descripfion inherited from: IdentifiedObject
Association ends
Mult [Mult] name (type) note
from
1 [0..*] MeasurementValues (MeasurementValue) The MeasurementValues updated by the
source
1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject

6.14.22 Quality61850

Quality flags in this class are as defined in IEC 61850, except for estimatorReplaced, which
has been included in this class for convenience.
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Attributes

name

type

note

badReference

Boolean

Measurement value may be incorrect due to a
reference being out of calibration.

estimatorReplaced=false

Boolean

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

failure

Boolean

This identifier indicates that a supervision
function has detected an internal or external
failure, e.g. communication failure.

oldData

Boolean

Measurement value is old #hd p
as it has not been succe,
specified time interval

sibly inv;:ilid,
ted\dutfing a

(@RN

operatofBlocked=false

Boolean

Measurement valug'is Ylocked ahd kence
unavailable for trangmissio

oscillatqry

Boolean

\S

¢t and

ing) binary
efined timg
ion (from 0 tq 1 or

n is detected and| the
Scillatory" is set. Ifjit is
umbers of transien
passed by. In this time thie
guestionable" is set. If after[this
d_numbefs of changes the signal is sfill in

able\yalue or to a defined default value. I this
ca he validity status "questionable" is rgset
and "invalid" is set as long as the signal is
cillating. If it is configured such that no
transient changes should be passed by, thgn
the validity status "invalid" is set immediate]y in
addition to the detail quality identifier
"oscillatory" (used for status information only).

outOfRgnge

Measurement value is beyond a predefined
range of value.

overFlo

Bovlean,/

Measurement value is beyond the capability of
being represented properly. For example, §
counter value overflows from maximum count
back to a value of zero.

sourceH

Source

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

suspect

Boolean

A correlation function has detected that the
value is not consistent with other values.
Typically set by a network State Estimator.

test=false

Boolean

Measurement value is transmitted for test
purposes.

validity=GOOD

Validity

Validity of the measurement value.

6.14.23 SetPoint

A SetPoint is an analog control used for supervisory control.

Attributes
name type note
value Float The value representing the actuator output.
maxValue Float Normal value range maximum for any of the

Control.value. Used for scaling, e.g. in bar
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name type note
graphs.
minValue Float Normal value range minimum for any of the
Control.value. Used for scaling, e.g. in bar
graphs.
normalValue Float Normal value for Control.value e.g. used for

percentage scaling.

timeStamp AbsoluteDateTime inherited from: Control
operationInProgress Boolean inherited from: Control
mRID String inherited from: IdentifiedObject
name String Tnheried from. |dent|r|edur}|,e€l\
localNae String inherited from: Identifie}&&ject
pathName String inherited from: Ideryf‘i\é%)bje&t\
aliasNafe String inherited from: Idewle}i{)
descripfion String inherited fror(ldwo\h{egl\ S
Association ends &\;
Mult [Mult] name (type) \\>\ote
from 7 £

asur

0..1 [0..1] MeasuredBy_Measurement (Angfbx\ <\ % Th@e J\}m
control

ent variable used for

0..* [1] ControlType (ControlType)

M from: Control

1..% [0..1] ControlledBy_ReguIatlngConqu

(RegulatingCondEq)

inherited from: Control

(X
1 [0..1] RemoteControl (Rem eCﬁ%ﬁ\\ \) >
)

inherited from: Control
0..* [1] Unit (Unit) ,\ inherited from: Control
1.+ 0.1 Mode||&Autr&>rlmdel\g/%\or\y§et) inherited from: IdentifiedObject

6.14.24 StringMe

StringlMeasureme

Wment with values of type string.

Attributes
<\a\}r€ \ type note
mRID A% \\/ String inherited from: IdentifiedObject
name > String inherited from: IdentifiedObject
localNamme String inherited from: IdentifiedObject
pathNarme String imherited-from—tdentifredObiect
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
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Association ends

Mult [Mult] name (type) note
from
1 [1..*] Contains_MeasurementValues The values connected to this
(StringMeasurementValue) Measurement
0..* [1] MeasurementType (MeasurementType) inherited from: Measurement
0..* [1] MemberOf_PSR (PowerSystemResource) inherited from: Measurement
0..* [0..1] Terminal (Terminal) inherited from: Measurement
0..* FH it nherited-from: rv1caaN..t
1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: Id}q(ifiedObJ t
6.14.2p StringMeasurementValue
StringMeasurementValue represents a measurement value of typesthing)
Attributes Q \

name type N n\(e
value String . (I'he @e‘to eW
timeStamp AbsoluteD}te\Time /& &Mri/ed ((r?)\n: Mi@surementValue
sensorAccuracy PerCent \ \ then}%d #o/m:)mgasurementValue
mRID String > ih\erited\ﬁ-m/: IdentifiedObject
name String ( N iherited from: IdentifiedObject
localName Stri hefited from: IdentifiedObject
pathNarpe N é&(ﬁj\\ \\\> \\/m/herited from: IdentifiedObject
aliasNae I \Qring& ~—_" inherited from: IdentifiedObject
descripfion /\ S :Strl ) inherited from: IdentifiedObject

/\<\ \J@ociation ends
Mult it rame-(type) note
from \\“\
1..* N I\Nsu&ner}/StrmgMeasurement) Measurement to which this value is
O\ connected

1 [1] Més{e\%en alugQuality (MeasurementValueQuality) inherited from: MeasurementValue
0..* [1] MeasurWlueSource (MeasurementValueSource) inherited from: MeasurementValue
1 [0+1} RemoteSource (RemoteSource) inherited from: MeasurementValue
1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject

6.14.26 Validity enumeration

Validity for MeasurementValue.
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name

note

GOOD

The value is marked good if no abnormal condition of the
acquisition function or the information source is detected.

QUESTIONABLE

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

INVALID

The value is marked invalid when a supervision function
recognizes abnormal conditions of the acquisition function or
the information source (missing or non-operating updatin

devices). The value is not defined u
mark invalid is used to indicate to the

may be incorrect and shall not be usgd

6.14.2

represent a discrete state like Open, Closed,
from {he MeasurementValue.value number to a stri
3->"Intermediate". Each ValueToAlias m
ng for one particular value to a name.

Qe

>"Clo
mappi

dll

7 ValueAliasSet

N fement may
requixes a tranglation

nder thisTsqndition; The
lient thatthe malug

te gqustom

nu’ 2_
ibes a

name note

mRID String k \mQ r@d from: IdentifiedObject

name /\ Strlyrg\\ \\ Merited from: IdentifiedObject

localName A \1{(1 5\/nher|ted from: ldentifiedObject

pathName l ring inherited from: IdentifiedObject

aliasNae ( \> > @trﬁg\ \/ inherited from: IdentifiedObject

descripfion /\ S}%'Qg/\ > inherited from: IdentifiedObject

<\ Association ends

Mult \ na (type) note

from (\ PN

0..1 [O\C\\\Qm\(})&qyﬁand The ValueAliasSet used for translatign of
a Control value to a name

0..1 [0.."] Measure ts (Discrete) The Measurements using the set for
translation

1 = Vatues(Vatue ToAlas) e VatueToAtas Tmappimgs mciuded in
the set

1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject

6.14.28 ValueToAlias

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

name type note
value Integer The value that is mapped
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
aliasName String inherited from: IdentifiedObject
descripfion String inherited from: Identifiedopje‘c‘(\

Association ends <\\
A Q\

Mult [Mult] name (type) \)
from (\

s mg

1. ||11] valueAliasSet (ValueAliasSet) T Ansﬁs\ha ng the’

1. ||10..1] ModelingAuthoritySet (ModelingAuthoritySet) / m{\ed{oml ntifédObject

6.15 [SCADA G

emetered data from various sdurces.
matech'the UCA and IEC 61850 definitipns.

6.15.1] SCADA package summary

Contains entities to model information y
(SCADA) applications. Supervisory coftrol sup
openirlg or closing a breaker. Data acquisi

The sybtypes of the Telem

control and data acquisition

This package also su

applications. :

Put it is not expected to be used by other

«enumeration»
Source

{root}

«enumeration»
RemoteUnitType

{root}

IEC 2053/11

Figure 65 — Datatypes

; A PR ol
Flgure oo 1S ot gocumentea:
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Core:: <} Core::
Identif iedObject Pow erSystemResource
CommunicationLink
+MemberOf_CommunicationLinks T2
+ Contain_Remote 0..*
) + Contains_RemotePoints RemoteUnit
RemotePoint
0..* 1
A S +MomberQf Rematellnit
X =
M eas::
Control M eas:: !
+ Control 1 M easurement Vlu
+MeasurementVal 1
+RemoteContro\ 0.. +RemoteSource 7
\%r:e tiow
RemoteControl RemoteSource Re Unik Type
\ {root}
Figure i all classes included in the JCADA
packa associations with SCADA classeq.
6.15.2
The cq 2 is i e or more communication links. Reduntant links
may € W igati i 35, inherit PowerSystemResource. The intentiop is to
allow i v egasurements. These Measurements can be uped to
model service, unit failure etc.
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Attributes
name type note
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
Association ends
Mult [Mult] name (type) note'
from
1..% [0..*] Contain_RemoteUnits (RemoteUnit) RTUs <y\be%:§§qumcc tion
Iin}\
0..* [0..*] OperatedBy_Companies (Company) ﬁh\rlt\\&Qm\\\P%erS%temResource
1 [0..*] Contains_Measurements (Measurement) / m\hekhd{om P\@Q/ve:‘\S{/stemResource
1 [0..*] OperatingShare (OperatingShare) . ( WherIWrWerSystemResource
1 [0..1] OutageSchedule (OutageSchedu}&)\ /& \\/ inheriked %51: PowerSystemResourde
0..* [0..*] PsrLists (PsrList) \ & ) Q inhérl{ed)\f‘r/om: PowerSystemResourde
0..* [0..1] PSRType (PSRType) > \ infreritéd from: PowerSystemResourde
0..* [0..*] ReportingGroup (ReportingGroupé ~ \gnherited from: PowerSystemResourde
1..* [0..1] ModelingAuthoriW(MoWA\L\thorl SSN inherited from: IdentifiedObject
6.15.3] RemoteControl \(

Remote controls fe oltputs

arexsent byNhe remote unit to actuators in the process

<\ ttributes
namea \ \/type note

remoted ontrollgé\ \ g&glean Set to true if the actuator is remotely contrdlled
actuatofMaxiqqu \ %at The maximum set point value accepted by the

zm\ \ \ remote control point
actuatoIMinim\mQ \ Float The minimum set point value accepted by the

remote control point
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
Association ends

Mult [Mult] name (type) note
from
0..1 [1] Control (Control) The Control for the RemoteControl point.
0..* [1] MemberOf_RemoteUnit (RemoteUnit) inherited from: RemotePoint
1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject
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6.15.4 RemotePoint

For a RTU remote points correspond to telemetered values or control outputs. Other units
(e.g. control centers) usually also contain calculated values.

Attributes
name type note
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
pathNarpe String inherited from: Identifiedot{ject
aliasNae String inherited from: Identu‘g@(ﬁje(\
descripfion String inherited from: Ide@fiéqb@ect
Association ends Nw
Mult [Mult] name (type) \ note
from
0..* [1] MemberOf_RemoteUnit (RemoteUnit) ( ’Bemo un|t int belongs to
1..% [0..1] ModelingAuthoritySet (ModelingAuthoritySet ed f : IdentifiedObject
tortySi \ iR ?8@*
6.15.5| RemoteSource

ered or calculated within the remote| unit.

<\(\ Ates

Remofe sources are state variables that7are tel

name [\ (‘\type \J note
sensorMlaximum t The maximum value the telemetry item can
DN MARNE
sensorMinimum <\ FW The minimum value the telemetry item can
A return
scanintgrval \ \ Setqnd The time interval between scans
deadband ( \ Fheat The smallest change in value to be reporte
mRID \ \\\ \ Nstring inherited from: IdentifiedObject
name \ \ > String inherited from: IdentifiedObject
localNae \ String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
aliasNae String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
Association ends
Mult [Mult] name (type) note
from
0..1 [1] MeasurementValue (MeasurementValue) Link to the physical telemetered point
associated with this measurement
0..* [1] MemberOf_RemoteUnit (RemoteUnit) inherited from: RemotePoint
1..% [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject
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6.15.6 RemoteUnit

A remote unit can be a RTU, IED, substation control system, control center etc. The
communication with the remote unit can be through various standard protocols (e.g.
IEC 61850) or non standard protocols (e.g. DNP, RP570 etc.). A remote unit contain remote
data points that might be telemetered, collected or calculated. The RemoteUnit class inherit
PowerSystemResource. The intention is to allow RemotUnits to have Measurements. These
Measurements can be used to model unit status as operational, out of service, unit failure etc.

- 251 -

Attributes
name type note

remoteUnitType RemoteUnitType Type of remote unit
mRID String inherited from: IdentifigdObjegt~,
name String inherited from: Ide@f%g\&@ec}\
localName String inherited fronyi‘do\tl\‘f\ed\@\bj\é\t
pathNarpe String |nher|ted/Qm Identifi Othﬁct\/
aliasNae String mhenteé\ \QQnt Objeés
descripfion String W}N{e\\hﬂe Object

Assomatl?ﬁ\é\ga(] \
Mult [Mult] name (typ /\ note
from x \
0..* [1..*] MemberOf_CommunicationLinks tion

(CommunicationLink)

nks.

>|TTUS may be attached to communic3

-
—

Remote points this Remote unit cont

hins.

0..*] Contains Remot{l5 \(m@%t)\) >
)

0..* [0..7] OperatedBy_Nmp}Q\les}*)oerany inherited from: PowerSystemResourde
1 [0..7] Contains_Meésu\rwﬁ\e@s\(Megiukqer%\ inherited from: PowerSystemResourde
1 [0..%] Oper<n9\§har (Oper{ing\SQare\)\\/ inherited from: PowerSystemResourde
1 [0..1] Outageé/k/}iﬁ\(()\(agé@{}\\ ) inherited from: PowerSystemResourde
0..* [0..%] PsrL|s{$/(}5§}t&st > inherited from: PowerSystemResourde
0..* [0..1] P/SrRI\yp\-\(F}%RMe) inherited from: PowerSystemResourde
0..* 0..%] R\wortlﬁ% NRe rtirigGroup) inherited from: PowerSystemResourde
1..* [Q]\Nwé@\hr&'u\hont}?et (ModelingAuthoritySet) inherited from: IdentifiedObject

6.15.7| RemeteUnitType enumeration

Type af remote unit.

Enums

name

note

RTU

SubstationControlSystem

ControlCenter

IED

6.15.8 Source enumeration

Source gives information related to the

origin of a value.
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Enums
name note
PROCESS The value is provided by input from the process I/O or being
calculated from some function.
DEFAULTED The value contains a default value.

SUBSTITUTED

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

6.16 ControlArea

6.16.1
The G

ControlArea package summary

purpos

ontrolArea package models area specifications which can be
es. The package as a whole models potentially overlapping cor

ety of
ations

for the
based

+ Conducti

purpose of actual generation control, load forecast area |
analysis.

Equipment
Core::
ConductingE quipment

hgEquipment 1

+Terminals [0..*

IdentifiedObject
Core::Terminal

+ Tern|

inal 0.1 +Terminal 1

+ TieFlow 0..2

+ TieFlgw 0..*

e, 3

+ posmveFM
+TieFlow,
eas *

Duplicate te i
navigatign.here

surrounding this note in
the diagram should
normdlly return to the
same terminal object

Ident ifiedObject
Core:: +Me rOf_PSR

Pow erSystemResource

Wires::
RegulatingCondEq

+ControlArea

+ Conffrol

AltGeneratingUnitMeas |0..*

+AltGeneratingUni 0..*

IdentifiedObject
LoadM odel:: EnergyArea

aGeneratingt

ontrolAreaGeneratingUnit
&

Equipment
Production::GeneratingUnit

AltGeneratingUnitM eas

+ priority: Integer

1+MemberOf_GenerafingUnit
+ Contains_SynchronousMachin 1.%

Wires::SynchronousM acljine

measurements are
substituted or where
computed
measurements do not
associate with any
terminal.

There may also be cases
where "nearby"
+AnalogValue 1 +AnalogValue

+ Measurekr\s 0..*

IdentifiedObject

Measurement Vialue
M eas::AnalogValue

1.

Contain_MeasurementValues

1+MemberOf_Measurement

Meas:: <].
M

M eas::Analog

erflow

+Contains_Measurements

0..%

IEC 2055/11

Figure 67 — ControlArea
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Figure 67 is documented as follows. This diagram shows control area specification and some
related classes. The Terminal to AnalogValue linkages are shown for clarity in understanding
the control area specificaiton. The GeneratingUnit to Terminal linkages are also show to
illustrate how generation flows are specifically tied to the network.

Core::
Identif iedObject <\ Core::

Pow erSystemResource

A

al
\ oIArea\

A . tivePower
AltGeneratingUnitM eas Siflemince: tlvePower
+ priority: Integer +\type>LontrolArgaTypeKind

+AltGeneratingUnitMeas L 1

+C0ntr0IArea+CW WA aGene ..
(\QtroMGenerat}g@ﬁg.

(.\ +TieFlow\ 0..*
TieFlow
Q + positiveFlowIn: Boolean
+TieFlow 1
+AltTieMeas| 0..*
AltTieM eas
+ priority: Integer
IEG 2056/11

Figure 68 — ControlArealnheritance

Figure 68 is documented as follows. Shows the inheritance of classes in this package.

«enumeration»
ControlAreaTypeKind

AGC
Forecast
Interchange

IEC 2057/11
Figure 69 — Datatypes

Figure 69 is not documented.
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AltGeneratingUnitMeas

A prioritized measurement to be used for the generating unit in the control area specificaiton.

Attributes
name type note
priority Integer Priority of a measurement usage. Lower
numbers have first priority.
Association ends
Mult [Mult] name (type) /:Cﬁ\
from ~
0..* [1] AnalogValue (AnalogValue) The specific dnalog valuejused as
source
0..* [1] ControlAreaGeneratingUnit The cafitrol area geRerating uhit to which
(ControlAreaGeneratingUnit) the prioxjtized sukeme signment
is7applie \
6.16.3 AltTieMeas RN
A priotitized measurement to be used for the tie flow as e co | area specification.
name note
priority Integer Wof a measurement usage. Lower
\n\ ers have first priority.
[\\\( (\\K tionends
Mult Muit] (ty \\> note
from
0..* [1] AnalogVaI AnalegV The specific analog value used as a
source
0..* [1] TieF Flow) The tie flow of the alternate
measurements
\
6.16.4
A <b>gontro i$7a grouping of <b>generating units</b> and/or loads and a cufset of
tie lines (as—< inals</b>) which may be used for a variety of purposes ingluding
automatic \géneration control, powerflow solution area interchange control specification, and
input tp\lead forecasting. Note that any number of overlapping control area specifications can

be superimposed on the physical model.

Attributes
name type note
netinterchange ActivePower The specified positive net interchange into the
control area
pTolerance ActivePower Active power net interchange tolerance
type ControlAreaTypeKind The type of control area definition used to

determine if this is used for automatic

control, or other purposes

generation control, for planning interchange

mRID

String inherited from: IdentifiedObject

name

String inherited from: IdentifiedObject
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name type note
localName String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject

Association ends

Mult [Mult] name (type)

from

note

0..1 [0..*] BusNameMarker (BusNameMarker)

BusNameMarker objécts t belong [to
the control area

1 [0..*] ControlAreaGeneratingUnit
(ControlAreaGeneratingUnit)

The generatln it sp cifications _fof the
control area

0..1 [0..1] EnergyArea (EnergyArea)

The en area t fore M’r this
controkarea ificatio

1 [0..*] TieFlow (TieFlow)

m S%Iaté(gwﬁh the conftrol

0..1 [0..*] TopologicalNode (TopologicalNode)

/ glcal nedes’included in thq
fs70ntr are

0..* [0..*] OperatedBy_Companies (Company) (\\/ /nhfk\ted m: PowerSystemResourde
1 [0..*] Contains_Measurements (Meas(em t) (\ 6 inheri eq{w{n: PowerSystemResourde
1 [0..*] OperatingShare (OperatingShare) Mr_it}(!from: PowerSystemResourde
1 [0..1] OutageSchedule (OutageSchedu}K)ﬂ inherited from: PowerSystemResourde

L [0..*] PsrLists (PsrList)

/|)nherited from: PowerSystemResourde

inherited from: PowerSystemResourde

0
0. |[10..1] PSRType (PSR1§Q e) (
0..* [0..%] ReportlngGrths\(RNtmgG

\_ X
\\)\)
>/

inherited from: PowerSystemResourde

1.+ 0.1 Modelmutll\nt\é&@m{jelM\N@n%et)

inherited from: IdentifiedObject

6.16.5| Contro

may include the sa
referepce a ifi

Association ends

ihitions
should

Mult \> [Mult] name (type)

from

note

The link to prinriti7pd measirementslfor

1 [0 *] AltGeneratinglinitMeas (Alf(?.pnprntinglIniﬂ\/lpnq\

this GeneratingUnit.

0..* [1] ControlArea (ControlArea)

The parent control area for the generating
unit specifications.

0..* [1] GeneratingUnit (GeneratingUnit)

The generating unit specified for this
control area. Note that a control area
should include a GeneratingUnit only
once.

6.16.6 ControlAreaTypeKind enumeration

The type of control area.
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Enums
name note
AGC Used for automatic generation control
Forecast Used for load forecast
Interchange Used for interchange specification or control

6.16.7 TieFlow

A flow specification in terms of location and direction for a control area.

Attributes

N

name type

S

positivefFlowln Boolean The flow is positive |nto th tefmy aW
positive if it |s/d\ rt Into"¥e contro

.“’

Association ends <\\ \ \

Mult [Mult] name (type) \ ;W

from

1 [0..*] AltTieMeas (AltTieMeas)

%

r| and alternate tie flow
reme s associated with the ti
ro

Mrol area of the tie flows

/<\

0..* [1] ControlArea (ControlArea)

0..2 [1] Terminal (Terminal) Jhe terminal to which this tie flow

( (\ elongs
XD

6.17 [Contingency

6.17.1] Contingency

Continfgencies tt :
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Contingency

+ mustStudy: Boolean [0..1] = "false”

Core::

+ Contingency 1

Identif iedObject

Figure

6.17.2

An event threatening system reliability, consisting of one or more contingency elements

+ ContingencyEIenA 0.*

ContingencyElement

\P{werS y stemResoul

Core:: Equipment

+ Equip#réent 1

+ Contingenc ment

Cont ingencyEqui()ment (\ \

+ contingwn\@usmd

N

«enumeration»
GontingencyE quipmentS tatusKind|

inService
outOfService

[=

Figure 70 — Contingency

C 2058/11

Attributes
name type note
mustStudy="false" Boolean Set true if must study this contingency
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
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Association ends

Mult [Mult] name (type) note

from

1 [0..*] ContingencyElement (ContingencyElement) A contingency can have any number of
contingency elements.

1..% [0..1] ModelingAuthoritySet (ModelingAuthoritySet) inherited from: IdentifiedObject

6.17.3 ContingencyElement

An element of a system event to be studied by contingency analysis, representing a change in
status of a single piece of equipment.

Attributes

A N\
name type < B@h\

mRID String inherited from\'\edb\bj\

name String |nher|ted)\m\dent|f b\J\l\ct \/

localName String mhenteﬁ@r%l@\nt%d\bje%

pathNathe String ipKerited From~{dantifiedObj¥ct

aliasNae String the@ frorNdeiject

descripfion String ,\\Ml/ed ((r})\‘n Ickﬁtn‘ledObJect

N

Mult [Mult] name (type note
from “
* : k N .
0.. [1] Contingency (Contingenc A contingency element belongs to one
[\ aN contingency.
1.+ 0.1 Modeliquutl@rinel\g\Mor\Qet) inherited from: IdentifiedObject
6.17.4 Contm uipment
A equipment to rvice tus is to change such as a power transformer|or AC
line segment.
Attributes
na type note
contingg ntStatus ontingencyEquipmentStatusKind The status for the associated equipment wHen
in the contingency state. This status is

independent of the case to which the
contingency is originally applied, but definep the
equipment status when the contingency is

applied.
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
aliasName String inherited from: IdentifiedObject

description String inherited from: IdentifiedObject
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Association ends

— 259 —

Mult [Mult] name (type)

from

note

0..* [1] Equipment (Equipment)

The single piece of equipment to which to
apply the contingency

0..* [1] Contingency (Contingency)

inherited from: ContingencyElement

1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet)

inherited from: IdentifiedObject

6.17.5 ContingencyEquipmentStatusKind enumeration

Indicales the state which the contingency equipment is to be in when/the ontingelncy

applied.
Enums
name \note \ \
inServide The equipment is in éw&\\ \ \

outOfSqrvice

The equipment%to/?e@k&&ch\bof\sgr}ce./

S

O
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

INTERFACE DE PROGRAMMATION D'APPLICATION
POUR SYSTEME DE GESTION D'ENERGIE (EMS-API) -

Partie 301: Base de modéle d'information commun (CIM)

AVANT-PROPOS

1) La [Commission Electrotechnique Internationale (CEIl) est une organisation mondiale normalisation
composée de l'ensemble des comités électrotechniques nationaux (Comités natig b CEl a
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domfai Normes
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publ { rifide a des
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organisations internationales, gouvernementales et non gouvernementa iai CEl, rticipent
égal 4 \ h (1SO),
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com b la CEI
s'asp e peut pas étre tenue responsable
de I'g quelconque utilisateur final.
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certifi

6) Tou ion.
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8) L'at 9 e g références normatives citées dans cette publication. L'utilisation de publications
réféfencées e§t obligatpire pour une application correcte de la présente publication.

9) L’atfention-est attirée gur le fait que certains des éléments de la présente Publication de la CEIl peuvgnt faire
I'objpt de‘droits de brevet. La CEIl ne saurait étre tenue pour responsable de ne pas avoir identifié de te|s droits
de brevets et de ne pas avoir signalé leur existence.

La Norme internationale CElI 61970-301 a été établie par le comité d’études 57 de la CEl:
Gestion des systemes de puissance et échanges d’informations associés.

Cette troisieme édition annule et remplace la deuxiéme édition, parue en 2009. Cette
troisiéme édition constitue une révision technique.

Les principales modifications par rapport a la deuxiéme édition sont les suivantes:

¢ des modéles de commande de régulation ont été ajoutés avec une nouvelle classe
RegulatingControl qui permet de modéliser de multiples équipements participant a un
plan de régulation;

e nouveau paquetage “OperationalLimits” pour les caractéristiques nominales des
équipements;
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ut d'une spécification relative a la propriété partielle;

« la classe LoadResponseCharacteristic a été renforcée pour mieux modéliser la réponse
caractéristique de la charge en raison de changements de conditions systéme telles que
la tension et la fréquence;

e nouveau paquetage ControlArea ajouté avec des spécifications relatives a la prévision des
charges et a I'échange entre zones;

e des propositions pour le projet "CIM for Planning" de I'EPRI (Electric power research
institute) ont été incorporées dans le but de prendre en charge I'échange de modéles de

pla

nification;

e une spécification pour la surveillance des “interfaces” de "branch group" a été ajoutée;

e e
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IMPORTANT - Le logo "colour inside" qui se trouve sur la page de couverture de cette
publication indique qu'elle contient des couleurs qui sont considérées comme utiles a
une bonne compréhension de son contenu. Les utilisateurs devraient, par conséquent,
imprimer cette publication en utilisant une imprimante couleur.
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INTRODUCTION

Cette norme est I'une des différentes parties de la série de normes CEI 61970 qui définissent
une interface de programmation d'application (API) pour un systéme de gestion d'énergie
(EMS, c'est-a-dire energy management system). La présente norme a été initialement fondée
sur les travaux réalisés dans le cadre du projet de recherche (RP-3654-1) sur les API de
centres de conduite (CCAPI) de I'EPRI. Le projet CCAPI de I'EPRI avait principalement pour
objet de

e réduire les colts et le temps nécessaires a I'ajout de nouvelles applications a un EMS;

« protéger l'investissement dans les applications existantes qui fonctionnent
efficacement dans un EMS.

Le pripcipal but de la série de normes CEI 61970 est de produire Ig Jestinées a
facilitgr l'intégration d'applications EMS développées de fagon ingépe ifférents
fournigseurs, entre des systemes EMS complets développés de fa > 4 entre
un sygteme EMS et d'autres systémes concernés par différent itafign d'un

systénpe électrique, tels que les systemes de gestion de la istrib +a-dire
distribition management system) ou de la production.Cela\s'effectue\par “la définition
d'interfaces de programmation d'applications (API) 9 S A ces
applications ou systémes d'accéder aux données p ations
indépgndamment de la fagon dont ces informations gont

Le ClI acifi : i ' e Sciffi ns dés composants d'inferface
(CIS, i ifi i barties
des ndrmes CEI 61970, précisent le con

Le CI ise de
distribution d'électricité } S S i 3 Srati d'une
entrepfise d'é icité, inch i i bbjets,
ainsi &

Les oljjets reprs d < ‘ at de i é ilisé Ns une
large amme d'apylicati ilisation du CIM n'est pas limitée a son application dans un
EMS. 3 i i ion dans

tout d malne ou un s : S i ili i Sfabilité

La prdse afini s i i ituée d'un
ense ble de~paguets i i i ' stéme

JCADA
(superpisory) contro and data acqwsmon) D'autres domaines fonctionnels sont normalisés
dans destdocuments CEI distincts qui augmentent et référencent la présente norme ¢IM de
base. Par exemple, la CET61968-1T1T traite des modeles de distribufion et référence la
présente norme CIM de base. Alors qu'il existe plusieurs normes de la CEIl qui traitent des
différentes parties du CIM, un seul modele d'information normalisé unifié comprenant le CIM
est derriere tous ces documents normatifs individuels.

La Commission Electrotechnique Internationale (CEIl) attire I'attention sur le fait qu’il est
déclaré que la conformité avec les dispositions du présent document peut impliquer
['utilisation d'un brevet concernant une mise en ceuvre gérée par ordinateur d'un modele de
systéme de puissance orienté objet dans une base de données relationnelle. A ce titre, elle
n'est en conflit avec aucun développement modele logique de systéme de puissance incluant
le modeéle d'information commun (CIM), lorsque la mise en ceuvre du modéle n'est pas
définie.

La CEIl ne prend pas position quant a la preuve, a la validité et a la portée de ces droits de
propriété.
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Le détenteur de ces droits de propriété a donné I'assurance a la CEIl qu'il consent a négocier
des licences avec des demandeurs du monde entier, sans frais. A ce propos, la déclaration
du détenteur des droits de propriété est enregistrée a la CEIl. Des informations peuvent étre
demandées a:

ICL
Wenlock Way
West Gorton

Manchester
M12 5DR

Royaume-Uni (U.K.)

L'atten ument
peuve ESSus.
La CE its de
propri¢té en tout ou partie.

L'ISO s des
donné 5. Les
utilisafeurs sont encourages a consulter ces b : tion la

plus ré
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INTERFACE DE PROGRAMMATION D'APPLICATION
POUR SYSTEME DE GESTION D'ENERGIE (EMS-API) -

Partie 301: Base de modéle d'information commun (CIM)

1 Domaine d'application

La pr OGIII.U paluc dU :a CE: 01970 tIGIlU du IIIUdU:U d IIIfUIIIIGLIUII Uyl /C”‘v':) urr T Odéle
abstralt qui représente tous les objets principaux d'une entreprise d¢ ser 'ce puflic de
distrib :

Les ¢ t étre
utilisé 3 a son
applicati i i is& compie um outil
permef \ 3 ssaire
pour f et des

lasses
5 EMS

EMS
g&me EMS et d'autres sygtémes
seau électrique tels que la gesfion de
data
rge la
hande.
que et
gtémes
de la

A cause de la t' es classes objet qui le composent sont regroupg¢es en

- a ogiques, qui représentent chacun une certaine paftie du
systéne & : Les collections de ces paquetages sont fdurnies
progrejssixeme de Normes internationales distinctes. La presente Norme

fonctionnels des informations relatives a un systéme de gestjon de
entreprise de service public de distribution d'électricité qui sont
Ies applications D'autres normes spécifient des aspect§ plus
he 4.2

2 Reéférences normatives

Les documents de référence suivants sont indispensables pour l'application du présent
document. 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).

CEI 61850 (toutes les parties), Réseaux et systemes de communication dans les postes

CEIl 61850-7-4:2010, Communication networks and systems for power utility automation —
Part 7-4: Basic communication structure — Compatible logical node classes and data object
classes (disponible en anglais seulement)
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CEI 61968 (toutes les parties), Application integration at electric utilities — System interfaces
for distribution management

CEI 61970-2, Energy management system application program interface (EMS-API) -
Glossary (disponible en anglais seulement)

ISO 8601:2004, Eléments de données et formats d'échange — Echange d'information —
Représentation de la date et de I'heure

3 Termes et définitions

Pour Jes besoins du présent document, les termes et définitions 970-2
s'appliguent avec les suivants.

NOTE |[Se référer a la CEl 60050, Vocabulaire Electrotechnique International, po glossaire
général

3.1

systéme de gestion d'énergie

EMS (gn anglais energy management system)

systénpe informatique comprenant une plateforme logici ervices de support de
base [et un ensemble d'applications offrant le i alité wses pour le bon
fonchcnnement des mstallatlons de productlon e irer la
sécurifé

3.2

interf

API (ep anglais application

ensenlble des fonctions publique N 9 : ' icati ir étre
utilisé i

4.1

Le CI dés techniques de modélisation orientées objet| Plus
précis CIM utilise la notation du langage de modélisation| unifié
(UML) un groupe de paquetages

Chaque paguetage du™¢ contient un ou plusieurs diagrammes de classe montranf sous

8s les classes de ce paquetage et leurs relations. Chaque clasjse est
ensuite définie defa€on textuelle en mettant I'accent sur ses attributs et ses relation$ avec

d'autrgs‘elasses.

La notation UML est décrite dans les documents de I'object management group (OMG) et
dans plusieurs autres manuels édités.

4.2 Paquetages CIM
4.2.1 Vue générale des paquetages CIM

Le CIM est fractionné en un ensemble de paquetages. Un paquetage est un moyen général
permettant de grouper des éléments liés a un modeéle. Il n'y a aucune signification sémantique
spécifique. Les paquetages ont été choisis pour simplifier la conception, la compréhension et
la révision du modele. Le modéle d'information commun se compose de I'ensemble complet
de paquetages. Des entités peuvent avoir des associations dépassant les limites de plusieurs
paquetages. Chaque application utilisera des informations représentées dans plusieurs
paquetages.
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Le CIM complet est fractionné en groupes de paquetages afin de les gérer et maintenir
commodément. Ces groupes sont affectés a des groupes de travail différents au sein du
comité d’études 57.

Les paquetages pour le groupe de travail 13 (WG13) comprennent:

a) IEC 61970-301 c'est-a-dire la CEI 61970-301 (le présent document) avec les paquetages

sui

vants:
Domain (c'est-a-dire domaine)

Core (c'est-a-dire cceur)

[N S
T C

Operatonattimits{(e'est-a-direHmitesopérationt
Topology (c'est-a-dire topologie)

Wires (c'est-a-dire fils)

Generation (c'est-a-dire production)
Generation.GenerationDynamics

Generation.Production

LoadModel (c'est-a-dire modeéle de charge)
Outage (c'est-a-dire interruption de service)
Protection

Equivalents

Meas (c'est-a-dire mesures)
o)

SCADA
Contingency (c'est-a>dire coptingences

ControlArea (c'est<a-dixe zonede

b) lesl paquetage i S ations dy _marché, telles que la planification de I'émergie,
les finances@s S .

Les ppquetages (¢ ( gerie de normes CEI 61968 décrivent des parties
supplgmentaires i trad utres vues logiques des opérations d'une entrepfrise de
servicg public, y\co du patrimoine, des emplacements, des activitép, des
clients|, [ des travaux, et des modéles de réseau spécifiquep a la
distribption

Il est & note imifes du paquetage n'impliquent pas de limites pour une appligation.
Une applicatiorpeut Wtiliser des entités CIM de différents paquetages. Il est également prévu
que des, (paquetages du CIM en dehors de ceux du présent document aurorjt des
dépenflances avec certains des paquetages décrits dans le présent document, |et en
partiCLlic- les paquctayco Pomainet CUIc, méme-si—dattres dépcndalluco extsterontadssi.

La Figure 1 représente les paquetages définis pour la base de CIM de la CEl 61970-301 et
leurs relations de dépendance. Les lignes en pointillé indiquent une relation de dépendance,
la fleche allant du paquetage dépendant vers le paquetage dont il dépend.
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IEC61970CIM Version
{root}

+ date: AbsoluteDateTime [0..1] = 2009- 02- 02 {readOnly}

+ version: String [0..1] = IEC61970CIM13v19 {readOnly}
LoadM odel Outage Protection
ControlArea
\ | /
\ | /
\ \ /
\ | /
\ I / \
Y v 7 . 7
\ \ / Generation I/
\ I / )
\ \ /
\ | /
\ | / _-T
Equivdlents = < -
- (from Gen%l\ma\
R
~
~

~
DS

/.(o nt iggsncy

N VA P (from Generation)
Wires =" GenerationDynamics/l
N\
A
|
\
\
\
\
\
\

QperationalLimits

~ -
Global»
main
IEC| 1989/11

r — Diagramme du paquetage CIM IEC 61970-301

Les paragraphes cicaprés résument le contenu de chaque paquetage du CIM. L'Article 6
contiett [a”spécification pour chacun des paquetages du CIM.

NOTE Le contenu du CIM défini dans la présente spécification a été créé automatiquement a partir de la version

IEC 61970CIM13v19 du modele électronique UML du CIM, qui est disponible aupres du groupe des utilisateurs du
CIM.

4.2.2 Domain

Le paquetage Domain est une bibliothéque de données regroupant les grandeurs et les unités
qui définissent les types de données des attributs (propriétés) pouvant étre repris par
n'importe quelle classe dans n'importe quel autre paquetage.

Ce paquetage définit les types de données essentiels, comprenant les unités de mesures et
les valeurs autorisées. Chaque type de données comporte un attribut de valeur et une unité
de mesure facultative, précisée comme étant une variable fixe initialisée d'apres la
description textuelle de l'unité de mesure. Les valeurs des unités ("units") sous forme de
chaine de caractéres peuvent étre spécifiques a un pays ou a un client. Des valeurs types
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sont données. Les valeurs autorisées pour les énumérations sont répertoriées entre
accolades dans la documentation de l'attribut utilisant la syntaxe de contrainte UML. Les
longueurs de chaines de caractere (string lengths) sont répertoriées dans le texte descriptif a
I'endroit requis.

4.2.3 Core

Contient les entités centrales PowerSystemResource (c'est-a-dire composant du systéme
électrique) et ConductingEquipment (c'est-a-dire équipement conducteur) partagées par
toutes les applications plus les collections communes de ces entités. Toutes les applications
ne nécessitent pas toutes les entités Core. Ce paquetage ne dépend d'aucun autre paquetage
(a I'exception du paquetage Domain), mais en revanche la plupart des autres paquetages ont
des agsociations et des généralisations qui dépendent de ce paquetage.

4.2.4 OperationalLimits

Le papuetage OperationalLimits modélise une spécification ¥ [a des

entitéqd d'équipement et autres entités opérationnelles.

4.2.5 Topology

Extengion du paquetage Core qui, associé a la class 5 3 dire borne), mgdélise
la Conlnectivity (connectivité), a savoir la définition, physiq a facon’dont les équipgments

sont cpnnectés ensemble. De plus, il madélise Jg 3 it la définition logiqu¢ de la
fagon |dont un équipement est confiec i fermés. La définition du
paquetage Topology est indépendante des aytre i gs électriques.

4.2.6 Wires

Extengion des paquetag % Ii modélise les informations relativgs aux
caractgristiques électrigues. des\iré et Distribution. Ce paquetage est|utilisé
par dep applications de¢ e \ State-Estimation, Load Flow et Optimal Power| Flow.

4.2.7 Gener

Genergtion est diyi ~ ages séparés, Production et Generation, qui sont gécrits
ci-dessgous.

4.2.7.1

Le pat R( jon se charge des classes décrivant différents types de générgtrices.
Ces cl galement des informations relatives au colt de production, ufflisées

pour répartir-sete os critéeres économiques, la demande entre les unités engagées et pour
caIcuITr les_quantites de réserve.

4.2.7.2 Generation.GenerationDynamics

Le paquetage GenerationDynamics se compose de machines motrices, comme les turbines
ou les chaudiéres, utiles pour la simulation et a des fins éducatives.

4.2.8 LoadModel

Ce paquetage est chargé de la modélisation des consommateurs d'énergie, de la charge du
systéme sous forme de courbes et de données de courbe associées. Des circonstances
particulieres pouvant affecter la charge, telles que les saisons et les types de jour, sont
également traitées ci-aprés.

Ces informations sont utilisées par Load Forecasting (prévision de la charge) et Load
Management (gestion de la charge).


https://iecnorm.com/api/?name=18d776aa8a640a66b4d7abe6336fab54

61970-301 © CEI:2011 - 281 -

4.2.9 Outage

Extension des paquetages Core (cceur) et Wires (fils) qui modélise les informations relatives
a la configuration réseau planifiée et actuelle. Ces entités sont en option sur les applications
réseau classiques.

4.2.10 Protection

Extension des paquetages Core (cceur) et Wires (fils) qui modélise les informations relatives
a I'équipement de protection tel que les relais. Ces entités sont utilisées sur des simulateurs
de formation et des applications de localisation de défauts sur un réseau de distribution.

4.2.11] Equivalents

Le paquetage Equivalents modélise les réseaux équivalents.

4.2.12| Meas

Compiend des entités décrivant des données de mesure ar les

applications.

4.2.13| SCADA

Contig| ' isé par les applications de
comm S i d data
acquisgji ommande de I'équipemeént par
I'opérg teur. L'acquisition de dgnnées
rassen sources. Les sous-types de |'entité
Telemgtry concordent délibgré & 3finitiQns la CEl 61850.

Ce pa[rquetage prend & censé

étre ufflisé par d'autres

4.2.14

Le pa nt étre
utilisé ibns de
zones uction
réel, d sur le

flux dd g

4.2.15

Continjgences a étudier.

4.3 Classes CIM et relations
4.3.1 Classes

Le ou les diagrammes de classe de chaque paquetage CIM représentent toutes les classes
du paquetage et leurs relations. Lorsque des relations existent avec des classes dans
d'autres paquetages, ces classes sont également représentées avec une note identifiant le
paquetage auquel la classe appartient.

Les classes et les objets modélisent ce qui se trouve dans un réseau électrique et qui doit
étre représenté de la méme fagon pour les applications EMS. Une classe est une description
d'un objet réel, tel qu'un transformateur électrique, un générateur ou une charge, qui doit étre
représenté comme faisant partie du modéle complet de réseau électrique dans un EMS.
Parmi les autres types d'objets figurent des éléments tels que les programmes et les mesures
que des applications EMS doivent également traiter, analyser et enregistrer. De tels objets
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nécessitent une représentation commune pour atteindre les objectifs de compatibilité de
connexion et d'interopérabilité de la norme EMS-API. Un objet particulier dans un réseau
électrique ayant une identité unique est modélisé comme une instance de la classe a laquelle
il appartient.

Il convient également de noter que le CIM est défini pour faciliter I'échange de données.
Comme défini dans le présent document, les entités du CIM n'ont pas de comportement. Afin
de rendre le CIM aussi générique que possible, il est fortement souhaitable d'en simplifier la
configuration pour des implémentations spécifiques. Il est, en général, plus facile de modifier
la valeur ou le domaine d'un attribut que de changer la définition d'une classe. Ces principes
impliquent qu’il convient que le CIM évite d'avoir a définir de trop nombreux sous-types
spécifiques de classes. Au contraire, le CIM définit des classes génériques avec des attributs
donnapt le nom du type. Des applications peuvent alors utiliser cetf€ ormation pour
représenter par un exemple des types d'objet spécifiques, le cas échéa igations
peuvent avoir besoin d'informations supplémentaires pour définir I'e alides
et de relations.

Les clpsses comportent des attributs qui décrivent les caractéri haque
classe| du CIM contient les attributs décrivant et identifi de la
classe| Seuls les attributs d'intérét public pour les applicatio sont\inclus dans les
descriptions de classes.

Chaque attribut possede un type qui |dent|f|e
typiques sont de type integer (nompfe

il s'agit. Les aftributs
boolean (booléen),| string

(chaing) et enumeration (énumératis 3 nt, de
nombreux types supplémentaires sont ef| i \ inté 3ciflcation
CIM. Par exemple ShuntCompensatq atthi 'estla-dire
tension ! in[ décrit
en 4¢.2. Les stéréotype e J ' j S aux
classepg utilisées comm stexeatyg ilisé dmgntique

spécifigue du CIM pour untripley ibw it, iplier}, qui i i ise en
correspondance persagnnaljs y drialisati , OWL et

XSD. Les classe 9 sation
ou d'agsociation

Tous les attribut
CIM pguvent les

isant le

Les relati
I'autre
paragnaphe

évelent la fagon dont elles sont structurées 'une par rapport a
sont reliées de différentes facons, comme décrit dams les

4.3.2 Generalizat

Une généralisation—estunre—relationentreune—elasse—generale—etune—etasse—plus—specifique.
La classe la plus spécifique ne peut contenir que des informations supplémentaires. Par
exemple, un PowerTransformer (c'est-a-dire transformateur de puissance) est un type
spécifique de Equipment (c'est-a-dire d'équipement). L’association de type Generalization
permet a une classe spécifique d'hériter d'attributs et de relations de toutes les classes plus
générales situées au-dessus d'elle.

La Figure 2 est un exemple de généralisation. Dans cet exemple tiré du paquetage Wires, un
Breaker (c'est-a-dire disjoncteur) est un type plus spécifique de ProtectedSwitch (c'est-a-dire
commutateur protégé), qui a son tour est un type plus spécifique de Switch (c'est-a-dire
commutateur), qui est un type plus spécifigue de ConductingEquipment (c'est-a-dire
équipement conducteur), etc. Un PowerTransformer (c'est-a-dire transformateur de
puissance) est un autre type plus spécifique de Equipment. Remarquer que
PowerSystemResource hérite de la classe ldentifiedObject (c'est-a-dire objet identifié) qui
n'est pas sur le diagramme.
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Ident ifiedObject

Core::
Pow erSystemResource

1

Core::
Equipment

b

1

Pow erT ransf ormer

Core::
ConductingE quipment

7

Switch

1

ProtectedSwitch

i

90/11

4.3.3 Association si

Une apsociation est ionxeonceptuelle entre des classes. Chaque associgtion a
deux “xtrémité iatioR”. L mités d'association” étaient appelées “réles’| avant
la spégification UW¥ mité d'association décrit le réle que la class¢ cible
(c'est- émité d'association part) a en relation avec la [classe

de laquelle I'extrémité d'association part). La cqutume

est d'attribue i d'association le nom de la classe cible avec ou sgns un

qualifigeur. amite bssociation possede aussi une cardinalité/multiplicité, qui est
une infdicat jets qui peuvent prendre part a la relation décrite. Dans I CIM,
les aspoejations Nedsont pas nommeées, seules les extrémités d'association sont nonmées.
Par exemp il existe une association entre un BaseVoltage et un VoltagelLevel
(voir | guy vient du paquetage Wires). La multiplicité est montrée auX deux
extré ¢lation. Dans cet exemple, un objet VoltagelLevel (c'est-a-dire nivgau de

tension)’peut faire référence a 1 BaseVoltage (c'est-a-dire tension de base),

et un
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An example of a simple associaiton.
Voltagelevel objects are assigned to a
BaseVoltage but are not contained or
aggregated into the BaseVoltage.

1 +BaseVoltage

+Vo|tageLeveI|

BaseVoltage

I

| VoltageLevel |
0..*

Légende

2011

Anglais

n example of a simple association.
oltageLevel objects are assigned to a

HaseVoltage but are not contained or aggregated

to the BaseVoltage.

BaseVoltage

4.3.4

Aggre

que la
classe
cette ¢

entre
Equip

de zé
conteni

Aggregation

M

Figure 3 — Exemple d'asso

ciation. L'agrégation i

An example of an aggregation association. Here
qulpme t objects are optionally aggregated into an
entContainer object.

ndique

entiere/classe partiell¢ ou la

contient) la classe partiglle, et

Ias e entiére. La classe partielle n'hérite

La Figure 4 illustre une agrdgation

a-dire Conteneur d'équipements) et la [classe

e’montré, un Equipment peut étre membre
mais un objet EquipmentContainer peut

, W +MemberOf_EquipmentContainer + Contains_Equipments PowerSy stemResource
mp entCGontai <>0__] 0.* Equipment
IEC 1992/11
Légende
Anglais Francais

An example of an aggregation association. Here
Equipment objects are optionally aggregated into
an EquipmentContainer object.

Un exemple d’association d’agrégation. Ici, des
objets Equipment sont facultativement agrégés
en un objet EquipmentContainer.

4.4
4.41

Figure 4 — Exemple d'agrégation

Concepts du modéle CIM et exemples

Concepts

Les classes, les attributs, les types et les relations du CIM sont spécifiés dans les Articles 5
et 6. L'Article 6 comprend une description compléte du modéle de la base du CIM de la
CEI 61970-301. Afin d'aider a comprendre comment interpréter le CIM, certains concepts-clés

de modele utilisés dans le CIM sont présentés et décrits dans les paragraphes suivants.
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Hiérarchies d'appartenance, d'équipements et dénomination

Structure de l'appartenance

La Figure 5 montre le concept de conteneurs d'équipement (EquipmentContainer) pour former
des hiérarchies dans le CIM. Les conteneurs d'équipement sont un moyen de regrouper et de
nommer des équipements se trouvant, typiquement, dans un poste (substation). Comme on le
constate de visu, les conteneurs offrent une certaine souplesse d'utilisation pour se plier aux
différents usages internationaux, ainsi qu'aux différences trouvées habituellement entre les

postes

de transport et de distribution. Bay (c'est-a-dire une baie), VoltagelLevel (c'est-a-dire

un niveau de tension), Substation (c'est-a-dire un poste), Line (c'est-a-dire une ligne) et Plant
(c'est-a-dire une centrale) sont tous des types de EqumentContamers En général, un Bay

tation.

Les Stibstation et Ies Line peuvent étre contenus dans des SubGeograhlcR|on (d'est-a-

Bgions

désignation hiérarchique destinée a décrire la consommation\humairg. jé ie est

utilisé¢

stéeme

spécifiquement pour nommer les équipements S¢€

électrique. 1l s'agit de la hiérarchie de dénominati Q noms
fonctignnels, d'autres identifications communes sont tés numé i [ . Ue nom
fonctinnel différe d'un numéro de série en ce qu e i i ! ition ou
localis sié '‘élément
spécifi méme
mais |

4.4.2

La classe IdentifiedObje s le g ) arité objets
PowerSystemResource et\de clagses. Cette classe contient six attributs a
utilisel pour nommer G S 2 . L'objecti i nvient
d'assig 3 ion des

Les é|é

d'utilis
(pour
attribu

dalités
hject pour nommer les objets PowerSystemRegource
la documentation concernant IdentifiedObject ¢t ses

: court local de l'instance. Les objets qui sont structurés gn une
hiérarchie~de dgnomination fonctionnelle gardent ce nom local a tous les niveaux de la
higrarchie. Le&'nom doit étre unique pour les objets contenus par le méme parent

pathName: les objets qui sont structurés en une hiérarchie de dénomination
fonctionnelle ont un pathName (chemin d’accés) qui contient tous les
IdentifiedObject.localName (c'est-a-dire nom local d'objet identifié) allant de I'objet a la
racine. Le pathName est alors une concaténation de tous ces noms en remontant de
I'objet feuille a la racine de la hiérarchie d'appartenance, de maniére semblable a un
chemin d'accés pour un fichier. Par exemple, si le node (c'est-a-dire noeud) « A »
contient le node « B » qui contient le node « C », alors le pathName pour le node « C »
peut apparaitre comme étant « A.B.C ». Le type des caractéres de délimitation utilisés
entre les localName (c'est-a-dire noms locaux) n'est pas spécifié mais est du ressort
de l'implémentation locale.

aliasName (c'est-a-dire pseudonyme): Un nom en texte libre de l'instance. Cet attribut
peut aussi étre utilisé pour la localisation.

description: Une description en format libre de l'instance.

mRID (Master Resource ID): Un identificateur lisible par une machine et unique au
niveau global pour une instance d'objet.


https://iecnorm.com/api/?name=18d776aa8a640a66b4d7abe6336fab54

— 286 - 61970-301 © CEI:2011

Core::ldentif iedObject

aliasName: String [0..1]
description: String [0..1]]
localName: String [0..1]
mRID: String [0..1] <}
name: String [0..1]
pathName: String [0..1]

i

+oh o+

Core:: C ti 'tc:lre(:i:c tai 1> Core::
GeographicalRegion onnectivityNodeContainer PowerSyst(imResource
+Region 0..1
+Regions | 0..* Q

Corg:: . Core:: . A

SubGeographicalRegion EquipmentContainer +Me6nt;er0f ipmantCoRgain

<> +Region
+Region |0..1 +E€ontainSxEquipmen 5 —
h uipment
0..*
- ant

Ling >
2\ o\ @)

+Substations | 0..*

emberOf_Substation Core::

Substation
0.1 Q

+MemberOf_Substation

+Contains_i’>ltageL vels
Core::
/\)n%gykevel b \/

MemberOf_VoltdgeLevel

ntains_Bays

IEC 199p/11

Figure 5 — Conteneurs Equipment

Les diagrammes NamingHierarchyPart1 (c'est-a-dire Partie 1 de la hiérarchie de
dénomination) et NamingHierarchyPart2 (c'est-a-dire Partie 2 de la hiérarchie de
dénomination) dans les paquetages Wires montrent la hiérarchie de dénomination
fonctionnelle (pour les détails, se référer a la documentation du paquetage Wires donnée a
I'Article 6).

4.4.3 Modéle de connectivité
4.4.31 Description de la connectivité

La Figure 6 montre le diagramme de classe Topology qui modélise la connectivité entre
différents types de ConductingEquipment. Elle inclut également une partie du diagramme de
classe du paquetage Meas traitant des mesures pour illustrer la fagon dont les mesures sont
associées aux équipements conducteurs.
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Core::
Identif iedObject <

i

Core::
Pow erSystemResource

Core::

Equipment

Core::

4

+Terminals| Terminal

Meas::
M easurement

0..*

Bus/Branch bus

ConductingE quipment

+MemberOf_Equipme

Core:: 1
ConngctivityNodeContainer

Core::
quipmentContainer

m

+ ConnectivityNodes 0..* 0.*

HConn ctivityNZNeContainer 0..
+ icalNode
0.7

opologicalNode 0..*

+ ConnectivityNode | 0..1
+Co
ConnectivityNode )

ner Sl

+ ConnectivityNodes | 0..*

+TopologicalNode | 0..1

TopologicalNo

PMarker

N\

+Terminal naming specificaiton
T — 0% static model.
+ConductingEqpipment 1 +Terminals | 0.
\A‘
B sNain
o +BusNameMarker, (SNameW

< <
+ Topological es *

+ Topologicalfsland

-1 Bus/Branch
calculated Model

{
Co M: :ControlArea

ILégende

netinterchange: ActivePower +ControlArea
+\_pXolerance: ActivePower k>
+ type: ControlAreaTypeKind 0.1

IEC 1994/11

Anglais

Francais

static model.

Bus/Branch bus naming specification

topologie nodale

Modéle statique de spécification de dénomination de

Switch/Node static model

Modéle statique Commutateur/Noeud

Bus/Branch calculated model

Modele calculé en topologie nodale

Figure 6 — Modéle de connectivité

Pour modéliser la connectivité, les classes Terminal (borne) et ConnectivityNode (c'est-a-dire
nceud de connectivité) ont été définies. Un Terminal appartient a un ConductingEquipment,
mais un ConductingEquipment peut avoir un nombre quelconque de Terminal (bornes).
Chaque Terminal peut étre connecté a un ConnectivityNode qui est un point ou les terminaux
des équipements conducteurs sont connectés ensemble avec une impédance nulle. Un
ConnectivityNode peut avoir un nombre quelconque de bornes connectées et peut étre
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membre d'un TopologicalNode (c'est-a-dire nceud topologique) (a savoir un bus) qui est
membre d'un Topologicallsland (c'est-a-dire Tilot topologique). Les TopologicalNode et
Topologicallsland sont créés comme résultat d'un programme qui prend en compte la
topologie existante et les positions réelles des commutateurs.

Il est possible d'échanger des messages impliquant directement TopologicalNode et
contournant les détails de ConnectivityNode en utilisant I'association TopologicalNode a
Terminal. Cela est souvent utile pour les échanges impliquant des modéles de topologie
nodale qui ne contiennent pas typiquement des détails relatifs aux commutateurs.

Les EquipmentContainers, qui sont une speC|aI|sat|on d'un Connect|V|tyNodeConta|ner (c'est-
a-dire _ X

Conng t|V|tyNodes et _Termijnal -
Conne t|V|tyNode permettent de representer la topologie d' un resea Pour
chaqu nal au
méme|ConnectivityNode identifient le ou les obJets ConductingEqu hectés

électriguement. Une connectivité similaire, au niveau de détai { Ut étre

Pour rminal

a une ontre
pas la Value
(c'est-g- hesure
d'une b e, les

valeurs

L'Artic vec la

définit

4.4.3.7

Pour i|lustrer comm ivité : ! i nt étre
représentés co jets, Un i ple est présenté a la Figure 7. L'exemple montre
une ligne de transport e deux
nivead [ cables
différe barres
conter au jeu

de barj
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IEC 1995/11

La Figure 8 montre comment la conn Le e odélisée dans le CIM ainsi qu'une| fagon
(mais pas nécessairement la seule) dont modélisé pour le diagramme de la
Figure n{Containers, et les carrés blarcs les
ConductingEquipments. Un ombrage i 2 5t plus
haut dans la hiérarchie d’e eTIE A i el evel
vient ensuite, etc.). Les petits
cercle$ noirs les Tefmi et un
Conng s (ou
points ia les
Conne

§S1-8S82

Cable 1 @‘ Cable 2

IEC 1996/11

Figure 8 — Connectivité d'un réseau simple modélisé avec la topologie du CIM
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La Line (c'est-a-dire ligne) SS1-SS2 contient trois ACLineSegments (Cable1, Cable2, et
Cable3) et le ConnectivityNode (CN2) associé pour modéliser une jonction en T, qui assure
une connexion a SS4. Cela n'est qu'une fagon dont cette configuration pourrait étre
modélisée. Chaque ACLineSegment a deux Terminal. Cable1 est connecté a CN3 et CN2 via
ces Terminal. CN3 est contenu par VoltagelLevel 400 kV. Le disjoncteur ("Breaker") BR1 a
deux bornes dont 'une est connectée a CN3.

Les Measurements sont représentés par des bulles carrées ou les fleches pointent vers un
Terminal. P1 est connecté au Terminal de droite appartenant au Breaker BR1. Noter que P1
est tracé dans la boite représentant BR1. C'est parce qu'un Measurement peut appartenir a
un PowerSystemResource (PSR), comme c'est le cas avec BR1. P2 est tracé dans le
Voltagelevel 400 kV, ce qui signifie qu'il appartient au Voltagelevel 400 kV et non a BR3.

4.4.4 Hiérarchie des héritages

La Figure 9 montre une vue générale de la hiérarchie des héritag&s m & e CIM.
Cette jue générale qui est incluse comme I'un des diagrammes~du \paqueta ireg” couvre
en fait|la plupart des paquetages du CIM.

3
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Figure 9 — Hiérarchie des héritages de Equipment

4.4.5 Modéle du transformateur

La Figure 10 montre une partie du diagramme de classe Wires qui modélise un dispositif
PowerTransformer (c'est-a-dire Transformateur de puissance).

Comme le montre la figure, un PowerTransformer est une classe spécialisée d'Equipment,
elle-méme classe spécialisée de PowerSystemResource au méme titre qu'un
ConductingEquipment et un TapChanger. C'est ce que montre l'utilisation de la relation de
type généralisation qui utilise une fléeche pour indiquer la classe générale et permet au
PowerTransformer d'hériter d'attributs a la fois de Equipment et de PowerSystemResource.
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Un PowerTransformer a également une relation au TransformerWinding (c'est-a-dire
enroulement de transformateur) qui est modélisé par une relation de type agrégation utilisant
un symbole en forme de losange pour montrer la relation de la classe partielle a la classe
entiere. Comme le montre la figure, un PowerTransformer peut avoir (ou contenir) un ou
plusieurs TransformerWindings mais un TransformerWinding ne peut appartenir qu'a (ou étre
membre de) un seul PowerTransformer.

Le TransformerWinding a également d'autres relations:

e une relation de généralisation avec le ConductingEquipment;

e une relation d'association avec la classe WindingTest (test d'enroulement) telle qu'un

lovs T £ AL als - X1 4 =L Ld e - ¥ - W | Fal 4 l H
ooret Transrormervvmamg—petretrerestearrom—(teste—a partr) e ot pTuUS ObjetS
WindingTest;

 |une relation d'agrégation avec la classe TapChange objet
TransformerWinding peut avoir 0, 1 ou plus objets TapChangérq és.
L'Article 6 contient une description compléte de chaque cl vec la
définitjon de tous les attributs et de toutes les relations pris en se.
~ Core:: I /\
Pow erSystemResource [~ u \\/
6 >
Core:: PowerT(ansformer
Equipment [~}————
Z— sformer
+
p >
q\}&EXChd er | Fontains_TransformerWindings
) 1.7
Co¥e:: >Transforme|’Winding
CqnductingE gquipment
NN 1
Jox{ransforinerWinding 0.1 1 NansformerWinding
+From_TransformerWinding
+TapChangers\ 0..*
TapChanger
+TapChanger ¥
+RegulatingContrd{ 0-.1
+To_WindingTest\ g « 0.* /+From_WindingTest RegulatingControl
WindingT est
+RegulatingControl | 0..*
+RegulationSchedule [0..1
RegulationS chedule

IEC 1998/11

Figure 10 — Modéle de transformateur
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Mesures et commandes

Vue générale des mesures

Les Measurement (mesures) sont utilisées pour représenter les variables d'état qui peuvent
étre rencontrées dans des processus industriels. Chaque processus industriel a ses types

spécifi

ques de mesures. Un systéme de puissance a typiquement des flux de puissance, des

tensions, des positions (par exemple, disjoncteurs, sectionneurs), des indicateurs de défauts
(pression atmosphérique, pression d'huile, surchauffe, etc.), des compteurs (par exemple,
énergie), etc.

Le nom "Measurement" semblerait indiquer que toutes les variables d'état seraient

mesuTes. Tel n'est pas toujours strictement le cas car de nombre
calcul¢es par des fonctions SCADA ou EMS/DMS, comme les calculs d

de rép
valeur
optimi

MeasyrementValue dans le paquetage Meas.

4.4.6.2

Les cd

comm

commEnde du systéme de puissance sont typi

mesure$ sont
'gtat ou

artition, par exemple. Par conséquent, une mesure peut avoi ai bre de
5 alternatives (par exemple, fournies manuellement, télémé imé r état,
ées, etc.). Cela est pris en charge par - ant et

Vue générale des commandes

. Les varialjles de
> de consigneg, des
ction avant exécution ¢t des

ndes de montée-descente, des comma

s?'le
mande).

commandes marche/arrét, etc. Le harge les variables de
commande avec le modéle Control (c

4.4.6.3

Un PowerSystemResource (PSR) peut av@irzéroda p 2Urs mesures qui lui sont asspciées
en corltenant une ou plusig QquE istifement peut contenir une ou pldsieurs
valeurg de mesure. Le res ils St ’permettra aux applications de ngviguer
et de retrouver les val i

a) |[Les Measdrems esource sont classés par MeasurementType
(c'est-a-d

b) [Les Measu a-dire valeurs de mesure) d'un Measurement sont
classés pa s ; ource (c'est-a-dire source de valeur de mesure)

IdentifiedObject. Les valeurs a utiliser| pour
MeasurementType.aliasName et
e crlptlon sont données au Tableau 1.

c) |[Me Source hérite aussi de IdentifiedObject. Les valeurs a utilisgr pour
Meas . et MeasurementValueSource.description | sont
données au _Tableau 2. Ce tableau donne un certain nombre de noms de sournce qui
doivent étre utilisés la ou c’est possible. Cependant, les noms exacts devant étre
utilisés pour des applications spécifiques sont définis dans le document corresppndant
CEI 61970 Spécifications des composants d'interface (component interface
specifications CIS).

d) Les tableaux peuvent étre étendus pour des besoins propriétaires. Les noms ajoutés
doivent commencer par un nom unique (par exemple, le nom de la compagnie) et un
caractére «souligné» ("underscore"). Exemple: xyz_AverageTemperature.

e) ValueAliasSet (ensemble de pseudonymes de valeurs) est utilisé pour les mesures
discrétes et décrit les correspondances des valeurs aux noms symboliques. Des
protocoles de communication différents (par exemple pour les RTU (c'est-a-dire
Remote Units, a savoir unités distantes) et pour les centres de conduite tels que ICCP
(c'est-a-dire Intelligent Customer Contact Platform, a savoir plate-forme intelligente de
relations avec I'abonné) ou ELCOM) utilisent des codages de données différents. Un

1 MeasurementType differe de Unit, qui fait partie du paquetage Domain décrite en 4.2.2. MeasurementType

décrit "ce qui" est mesuré plutét que I'unité de mesure, y compris I'échelle, qui est du ressort de Unit.
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systéme peut avoir une mise en correspondance a I'échelle du systéme pour toutes les
valeurs Discrete (c'est-a-dire discretes) ou regrouper les valeurs Discrete et effectuer
la mise en correspondance par
correspondance a I'échelle du systéme qui couvrirait des protocoles de communication
existants ne reléve pas du domaine d'application de la présente spécification.

groupe.

Core::
PowerSystemResource

+MemberOf_PSR | 1

4+ Contains Measurements

0 _*

La création d'une seule mise en

Core::

M easurement

T+ Unit
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+Measurements 0--*

+Measurements
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0..*
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-+ Measurements
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f.
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+Measurements

sa
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Figure 11 — Navigation de PSR a MeasurementValue
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Tableau 1 — Convention de dénomination de MeasurementType (types de mesure)

name (c'est-a-dire nom) aliasName description
(c'est-a-dire
pseudonyme)
Current Amp Courant (efficace) d'un circuit non triphasé
ThreePhaseCurrent AvAmps Courant total (efficace) dans un circuit triphasé
PhaseCurrent A Courant de phase mesuré
Frequency Hz Fréquence
PowerFactor PwrFact Facteur de puissance non alloué a une phase
ThreePhasePowerFactor TotPF Facteur de puissance moyen dans u?/ci-ﬁuktriphasé
ThreePhaseApparentPower TotVA Puissance apparente totale dans/(fn\kirc?l{tribl\asé
ThreePhaseReactivePower TotVAr Puissance réactive totale dags/ﬁq\si\rcui}\qip\\qsé
ThreePhaseActivePower TotW Puissance réelle totale d/anél}\cihs\u%{(iptés\é
ApparentPower VoltAmp Puissance apparente d&qs uwn\\on\ﬁwhgéé
ReactivgPower VoltAmpr Puissance réacti(d%\mkci it\non\[*r\iphasé
Voltage Vol Tension (efW@J\M}&e é\rMe
ActivePpwer Watt Puissance(réel(}e‘ﬁians\xq Nn& triphasé
Pressurg Pres Presq@ﬁ\ / /\
Temperpture Tmp < T m;}éra@re k U ‘\/
Angle Ang ):Q\g%\ent%\la teWe courant
ApparentEnergy TotVAh F Eneﬁ'@\;&paﬁ{te
ReactiveEnergy TotVArh E%\gie}é\a}fqpe/
ActiveEpergy & \Qtﬁlh é?rs&g]ie\qé/ehe
Automatic [\ Aut\:) ctiojnement automatique (non manuel)
LocalOpgeration K \}s\ }gnctionnement local (non a distance)
SwitchHosition \/ &/\ s w \‘I{osition du commutateur
/\<\ [2bits= intermediate,open,closed,ignore]
TapPosi|tion X\ TapPos Position de la prise d'un transformateur de puissance|ou d'un
déphaseur
Operati Opération de comptage - en général pour les commutgtions
Le Ta ivers types de mesures également définies dans la CEIl 6185D. Les
colonnes,dusTablea’1 ont les significations suivantes:

0.

aliasName (MeasurementType.aliasName) est le nom affecté aux données dans la
CEI 61850. (Se référer a I'Article 6 de la CEI 61850-7-4, sémantique du nom d'objet de

donnée).

description (MeasurementType.description) des données.

Il doit étre noté que le Tableau 1 est une liste non exhaustive et que la correspondance entre
mesures telles que définies dans un centre de conduite et un poste n'est pas triviale.
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nom description

SCADA Valeurs télémesurées regues d'un systéme
SCADA local

CCLink Valeur regue d'un centre de conduite
distant par I'intermédiaire de TASE.2 ou
autre protocole

Operator Valeur entrée par un opérateur (toujours
maintenu manuellement, le PSR n'est pas
conpectéd—aun “PTL]” (unHé teorminale.
distante)) /_

Estimated Valeur mise a jour par un estimateur d'état

PowerFlow Valeur mise a jour par un Powerflow
(calcul de répartition)

Forecasted Valeur qui est planifiée ou s@vﬁf&& IIR

Calculated Valeur calculée a parti S Vi eX
de mesure (par exem

Allocated Valeur calculée par un allocateur de
charge

En regpectant ces conventions:

{8

* |chaque instance de Measufement re une grandeur

PowerSystemResougce;

¢ |chaque Measure
technique, fourmi

d'un

aiment
valeur

1, les

ids, la

Ciation
5. Les

adement

du capteur Les qux ont un sens et dowent etre attaches de fagon a ce que le sens du flux

soit évident d'aprés le placement.

La Figure 12 montre deux exemples de placement de Measurements.
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P12 (KV)

P11 (MW)

P12 gst un Measurement de tension qui mesure la tension a Ia jorcti . 2 est
topologiquement relié au ConnectivityNode CN1 via le Terming S ¥1 lest un
Measyrement qui mesure le flux traversant le disjoncteur \BR10~\¥ té au
via le

Terminal gauche du d|SJoncteur BR10. Temp est un Measureme qu' rature
du difjoncteur. Comme la température n'est pas refiée a\la~c¢onnectivité as de
relation avec un Terminal - elle appartient seulemernt aydi

4.4.7 Modéle de commande de rég

La commande de régulation, telle giune\ co s des
générgdteurs ou a une commande de prisexde tens élisée
en utiljsant une classe nommée Regulatio a-di : ian). La
classe| RegulatingControl i ité ettant de modéliser de miltiples
équipgments participant ¢a : ion. : i t étre
physiques ou mis en og S dans Ie nctlonnement réel du systéme d énergie,
mais |ls sont reflétés es de

puissance. La Figure ; es classes RegulatingCondEq et TapChanger
peuvent particia [
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IEC 2001/11
e commande de régulation

proposent des conseils sur la fagon de maintenir et étendre Ig CIM.

& contenir les classes et les attributs qui seront échangés syr des
entre des applications principales. L'objectif est de ne conserver, Jautant
pssible, que les caractéristiques génériques a partir desquelles une implémentation
e—pettetre—e ite—Hest—en—génératptusfacite—demodifierta—vateurot domaine
d'un attribut que de modifier une définition de classe. Cela rend le modéle plus solide, car il
peut supporter une plus large classe d'exigences, et plus stable, car il est possible de gérer
de nouvelles exigences sans avoir a modifier le modele.

4.5.2 Processus pour les amendements au CIM

Il peut étre souhaitable d'amender le CIM pour réviser le modele ou pour étendre le CIM afin
de modéliser des éléments additionnels d'un systéme électrique. Le processus recommandé
pour ces amendements est le suivant.

a) Préparer un cas d'utilisation (Use Case) qui décrit les changements souhaités. I
convient que cela inclue les changements proposés aux diagrammes de classes
concernés avec illustration des classes, attributs et associations nouveaux ou révisés.
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b) Les cas d’utilisationsont ensuite examinés par le groupe de travail approprié de la CEl,
qui va décider s'il convient que les changements demandés soient traités en tant que
révisions de la norme CIM courante, ou s'il convient qu'ils soient traités comme des
amendements privés sans conséquence pour la norme.

c) Les propositions d'amendements acceptés par le groupe de travail seront ajoutées a la
liste des sujets majeurs et le moment venu, une nouvelle version du modéle CIM sera
préparée et une mise a jour de la spécification CIM appropriée sera faite.

4.5.3 Modifications apportées au modéle UML du CIM

Du point de vue de la modélisation, lorsque le CIM est étendu, I'approche consiste a partir du
modéle UML de CIM existant. Les extensions peuvent étre ajoutées de plusieurs facons
disponlibles avec UML, mais dans tous les cas, la bonne approche est d'examiner le_modéle
courar istants.
Les e B plus

L'obje¢ ges, il

possib

d'envigager de créer un nouveau paq i ais en créant toujodrs les
nécess$aires associations au paquetage qu'un
nouvefu paquetage soit créé, le CIM co
4.5.4
D'un p ) quant
a la dquestion de savpir : i i A j ments
normalifs sur le 5 deux
cas, lgs extensio
ibuts et
nt étre
Is elements doivent etre inclus (élements obhgatowes) pomr une
5 dans
profil
ne de

puissance en XML et |I speC|f|e aussi les classes, attrlbuts et assomahons obligatoires et
facultatifs, devant étre pris en charge pour cette utilisation du CIM. Les profils peuvent étre
maintenus a l'aide d'outils tels que I'outil open source (c'est-a-dire de source ouverte)
CIMTool, disponible a I'adresse http://www.CIMTool.org.

4.6 Outils de modélisation

Les éditions précédentes du CIM avaient été créées et maintenues a l'aide de Rational
ROSEZ2, mais la présente version a été construite a I'aide du produit Enterprise Architect3. Le

2 Rational ROSE est I'appellation commerciale d'un produit précédemment distribué par IBM. Cette information
est donnée a l'intention des utilisateurs du présent document et ne signifie nullement que la CEIl approuve ou
recommande I'emploi exclusif du produit ainsi désigné.
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modéle UML du CIM complet existe sous la forme d'un fichier de projet Enterprise Architect et
peut étre visualisé avec cet outil, y compris les diagrammes de classe et les descriptions des
classes, des attributs, des types et des relations. La visualisation du CIM de cette fagon offre
une interface de navigation graphique qui permet de visualiser toutes les données de
spécification du CIM par simple pointer-cliquer sur le diagramme de classe dans chaque
paquetage. Une visionneuse gratuite est disponible auprés de Sparx Systems.

Idéalement, le modéle d'informations du CIM est indépendant de tout outil UML spécifique,
bien que I'expérience ait montré que les échanges entre des outils différents soient souvent
loin d'étre parfaits. En attendant la réalité de l'interopérabilité des outils, les futures
modifications apportées a la spécification du CIM, débouchant sur de nouvelles versions de la

présente norme, seront incorporées en premier lieu dans la description du projet Enterprise
ArchiteEct pour garantir une source unique pour les données de modeéle ClI

bssible
ord et

L'Article 6 du présent document a été généré automatiquement en uih
au public appelé CIMIinEA qui utilise les interfaces d'automatisa
d'Entefprise Architect et le format et les styles normalisés de la €

K.

4.7 [Conventions d'implémentation pour les utilisate
4.71 Conventions au-dela de 'UML

Ces paragraphes ci-aprés proposent des co recommandéeg pour

['utilisgtion du CIM dans l'implémentation des sy

4.7.2 Nombre des Terminal pour les objet guipment

Les (ConductingEquipments s) suivants ont deux blornes:
ACLingSegment, DCLineSe cavalier), Fuse (c'est-a-dire ¢oupe-
circuit|a fusibles), Breake ) -dire sectionneur), LoadBreakSwitch (d'est-a-

dire cpmmutateur a sCompensator (c'est-a-dire compensateur
série). ingEquipment ont une seule borne.

4.8

Des m F\StE slegtri s ont été créés de plusieurs fagons a partir du modele
UML ¢ . 8mi st une version du schéma RDF (Resource Desdription
Frame| 2 i 3 général pour la description des ressources) du CIM, quifutilise
XML & s angdage) pour décrire un modéle de réseau de systéme de
puissangeé. 970:501" et d'autres normes de profil en développement sont ufjlisées
pour specifi d'échange de modéles. Des versions de schémas RDF du CIM ¢nt été

utiliség¢s pou fichiers de modéles XML de réseaux réels pour des| tests
d'interppérabilitexUne> version de schéma RDF du CIM est générée a partir du ficHier de
modéle UML du CIM en utilisant des outils logiciels basés sur une spécification de sthéma
RDF duCIM.

Il convient de noter qu'une version de schéma RDF du CIM est du niveau métadonnées plutdt
gu'une instanciation d'un réseau réel. Cependant, des fichiers de modélisation complets de
réseaux avec tous les éléments du réseau ainsi que leurs connexions électriques peuvent
étre générés par des fournisseurs utilisant des outils d'exportation propriétaires, puis importés
ensuite par d'autres systémes avec un outil similaire, qui est utilisé pour remplir une base de
données technique locale sur le réseau. Des exemples de ces modeles XML du CIM sont

3 Enterprise Architect est I'appellation commerciale d'un produit distribué par Sparx Systems. Cette information
est donnée a l'intention des utilisateurs du présent document et ne signifie nullement que la CEIl approuve ou
recommande I'emploi exclusif du produit ainsi désigné.
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notamment les fichiers Siemens 100 bus model, Areva 60 bus model et ABB 40 bus model4
utilisés pour des essais d'interopérabilité XML du CIM.

5 Modeéle détaillé

5.1

Le modéle d'information commun (CIM)

Vue générale

représente une vue logique compléte des

informations d'un systéme de gestion de I'énergie. Cette définition inclut les classes et les
attributs publics ainsi que leurs relations. Les paragraphes suivants décrivent comment
I'Article 6 est structuré. L'Article 6 est généré automatiquement a partir du modéle CIM

maintg

nu avec les outils decrits en 4.6.

5.2 [Contexte
Le CIM est fractionné en sous-paquetages. Le paquetage Domaj G es de
donnégs (datatypes) utilisés par les autres paquetages. n est
subdiviisé en deux paquetages: Production et GenerationDyna in des
paquefages sont énumérées alphabétiquement. Les & sont
énumgrés en premier, suivis des attributs hérités, dan B, puis
suivis haque
classe , dans
I'ordre hakétique, du nom d'exfrémité
d'asso bant a
I'assoq s dans/la classe a chaque exfrémité
d'une
La Fig
Pour ¢ it. Les
inform tifs et
hérités Emités
d'asso[i s sont
hérités Emités
d'asso
Attributs
nom type note
native1 Float Un attribut natif virgule flottante de la classe est
décrit ici
native2 ActivePower Documentation pour un autre attribut natif du
type ActivePower
name Float Hérité de la classe IdentifiedObject

4 Siemens 100 bus model, Areva 60 bus model et ABB 40 bus model sont les appellations commerciales de
produits distribués par Siemens, Areva et ABB. Cette information est donnée a |'intention des utilisateurs de la
présente Norme internationale et ne signifie nullement que la CEl approuve ou recommande |’'emploi exclusif
du produit ainsi désigné. Des produits équivalents peuvent étre utilisés s'il est démontré qu'ils conduisent aux

mémes résultats.


https://iecnorm.com/api/?name=18d776aa8a640a66b4d7abe6336fab54

-302 - 61970-301 © CE

1:2011

Dans le tableau Attributs, dans certains cas, un attribut est une constante, auquel cas
I'expression "(const)" est ajoutée dans la colonne nom du tableau d'attributs. Dans ces cas,
I'attribut a normalement une valeur initiale aussi qui est précédée du signal «égal» et accolé
au nom d'attribut.

Extrémités d'association

Mult [Mult] nom (type) note
a
partir
de
1 * IO 41 Modal. At e S ot (M odol o Sat) bartad 1 1 L L odOol
. {o—HedetrghiuthoritySet-ModelrgAuthoritySet) hérité-de-a-elassetdentifiedObjeet
0..* [0..*] OperatedBy_Companies (Company) hérité de la classe
PowerSystemReso ce~_
1 [0..*] Contains_Measurements (Measurement) Hérité de la
PowerSyste
1 [0..*] OperatingShare (OperatingShare) Hérité de la
P%r stemR
Dans I'autre
extrényi emités
d'asso incluse
entre classe
a l'aut theses. Une multiplicitg zéro
indiqu indique que n'importe quel nombre
est au gu'une plage allant de 1 a n'ifporte
quel n
Lorsqu le Tableau Attribdts est
rempla n n'ont
pas dsg
m\ note
native1 \ \ \ \/ Il s'agit de la premiére valeur enumeration native.
native2 < \ \ \ Il s'agit de la deuxiéme valeur enumeration native.
native3 AN Il n'y a typiquement pas d'attributs hérités pour les

énumérations.
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6 Architecture des paquetages (normative)

6.1 IEC 61970

6.1.1 Résumé du paquetage IEC 61970

IEC61970CIM Version
{root}

+ date: AbsoluteDateTime [0..1] = 2009- 02- 02 {readOnly}
+ version: String [0..1] = IEC61970CIM13v19 {readOnly}

LoadM odel Outage Protection ControlA
rolArea
\ I /
\ I 4
\ \ /
\ I 4
\ I ‘ X
\ \ / Z
N \ / Generation
\ | /
\ \ /
\ | / Produgtion
. | , | /ot‘r\ 'q
\ 1 / -1

\ | / =7 (‘rom @arw \
Wires 22 Gé(le\q};ﬂﬁl%narﬁﬁ |

Equivdlents = ( < { -
SN

Q‘rom %mw )\

~N\Contingency

N

\
NN \ |
QperationalLimits \J v
<\ 2 M eas |
«Global»
Domain

IEC [2003/11

La Figure 15 est documentée comme suit. Ce diagramme montre tous les paquetages 61970
et leurs dépendances logiques.

6.1.2 IEC 61970CIMVersion

Il s'agit du numéro de version CIM de la CEl 61970 assigné a ce fichier de modéle UML
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Attributs
nom type note
date=2009-02-02 (const) AbsoluteDateTime La forme est AAAA-MM-JJ par exemple le 5
janvier 2009 est 2009-01-05.
version=IEC 61970CIM13v19 String La forme est IEC 61970CIMXXVvYY ou XX est la
(const) version principale du paquetage CIM et YY la

version secondaire. Par exemple
IEC 61970CIM13v18.

6.2 Domain

6.2.1 Résumeé du paquetage Domain

Le paquetage Domain est une bibliothéque de données regroupant les/qulantité unités
qui définissent les types de données des attributs (propriétés) & BpIis par
n'impdrte quelle classe dans n'importe quel autre paquetage.

Ce pafuetage définit les types de données essentiels, co res et

les valeurs autorisées. Chaque type de données comporté i { leur et une¢ unité
, rés la

de mesure facultative, précisée comme étant une

descri : Mnits") sous forme de
chainsg : é acifi z AyS ient. Des valeurs| types
sont Jij 2es. isé S Jrati répertoriées| entre
accol i i L. Les
longue riptif a
I'endrdi

«Datatype»
CostPerEnergyUnit

{root}

+ multiplier: UnitMultiplier [0..1]
+ unit: MonetaryAmountPerEnergyUnit [O..
: : + value: Float [0..1]

%ta vpe»
{root}
\% p Wlpller[o ]
T Mdpeta ountRate [0..1]

+Svalue: Flogt [0..1]

IEC 2004/11

Figure 16 — CombinedDatatypes

La Figure 16 est documentée comme suit. Ce diagramme comprend les types de données qui
sont combinés a d'autres types de données dans d'autres diagrammes.

«Primitive» «Primitive» «Primitiv... «Primitiv...
Boolean Float Integer String
{root} {root} {root} {root}
IEC 2005/11

Figure 17 — BasicDatatypes
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La Figure 17 est documentée comme suit. Ce diagramme montre les types de données
fondamentaux qui sont la base de tous les autres types de données.

«Datatype» «Datatype» «Datatype»
ActivePower KWActivePow er ActivePow erChangeRate
{root} {root {root}
+ multiplier: UnitMultiplier [0..1] + multiplier: UnitMultiplier [0..1] = k {readOnly + multiplier: UnitMultiplier [0..1]
+ unit: UnitSymbol [0..1] = W {readOnly} + unit: UnitSymbol [0..1] = W {readOnly} + unit: UnitSymbol [0..1] = W/s {readOnly}
+ value: Float [0..1] + value: Float [0..1] + value: Float [0..1]
«Datatype» «Datatype» «Datatype»
ApparentPow er ReactivePower PU
{root} {root} {root}
+ miltiplier: UnitMultiplier [0..1] + multiplier: UnitMultiplier [0..1] + multiplier: UnitMultj 11 = none {regdOnly}
+ unfit: UnitSymbol [0..1] = VA {readOnly} + unit: UnitSymbol [0..1] = VAr {readOnly} + unit: UnitSymbol [0{1] = non&{readQnly}
+ vajue: Float [0..1] + value: Float [0..1] + value: Float [0..
ooy
«Datatype» «Datatype» «BDatatype»
CurrentFlow Susceptance Capacitance
{root} {root} {ro
+ mdltiplier: UnitMultiplier [0..1] + multiplier: UnitMultiplier [0..1] +  Soultipliers URitMiNiplieNO..1]
+ unft: UnitSymbol [0..1] = A {readOnly} + unit: UnitSymbol [0..1] = S {readOnly} +  uNjt: UnitSymQl [0] = agdnly}
+ value: Float [0..1] + value: Float [0..1] AN valde: FloatOnN
\ AN AN
«Datatype» « W
Impedance «Datatype» ™ i
P {root} Resistance \ Qditiance
{ro?f}“ {root}
+ myltiplier: UnitMultiplier [0..1] + multiplier: UnitMultiplier f0-\ moltiplier: UrftMultiplier [0..1]
: 3: Z.E_Upllgsazr?go]l][O.J]: ohm {readOnly} + unit: UnitSymbol [0..1] = bhm ¥eadOnly; unit:\YnitSymbol [0..1] = S {readOnly}
: b oA (Fb?a&%]] vakje. oat [0..1]
S X

AN ]

«Datatype» «Datatype» \J «Datatype»
Conductance actan Inductance
{root} {ro {root}
+ multiplier: UnitMultiplier [0..1] i + multiplier: UnitMultiplier [0..1]
+ unit: UnitSymbol [0..1] = S {readOnl dOwly} + unit: UnitSymbol [0..1] = H {readOnly}
+ vdlue: Float [0..1] + value: Float [0..1]
[N
«Datat »
,;E;?;Z?e; VoItagePe?Rz;c%eivePower
/\ {root} {root} {roof}
lialfiess itMOKipli 1 ol + multiplier: UnitMultiplier [0..1]
: ::tt:lpul:izsyl:ll)hwlo A ) . i bol [0..1] = V {readOnly} + unit: UnitSymbol [0..1] = V/VAr {readOnlj}
+ vglue: Float [0..1] \ I + value: Float [0..1]
A\
IEQ 2006/11
Figure 18 — ElectricityDatatypes
La Figure esiNdosu ée comme suit. Ce diagramme montre les types de donnéeq liés a

I'électiicité.
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«enumeration»
UnitSymbol

{root}

VA
w
VAr
VAh
Wh
VArh
Vv
ohm
A

F

H
oC

s
min
k.

«enumeration»
UnitM ultiplier

{root}

ozxon033
El
a
o

> -
<]
>
)

61970-301 © CEI:2011

La Fid
énumé

ure 19
rés liés

(0]
au S

deg
rad

none
Hz

Pa

m2
m3
V/VAr
W/Hz
/s

s- 1
kg/J
W/s
Hz- 1

N

sumeratedUnitDatatypes

IEC 2007/11

Ce diagramme montre les types de dgnnées
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«Datatype» «Datatype» «Datatype»
AngleDegrees AngleRadians Damping
{root} {root} {root}
+ multiplier: UnitMultiplier [0..1] = none {readQnly} | + multiplier: UnitMultiplier [0..1] = none {readQnly}+ multiplier: UnitMultiplier [0..1]
+ unit: UnitSymbol [0..1] = deg {readOnly} + unit: UnitSymbol [0..1] = rad {readOnly} + unit: UnitSymbol [0..1] = Hz- 1 {readOn|y}
+ value: Float [0..1] + value: Float [0..1] + value: Float [0..1]
«Datatype» «Datatype» «Datatype»
Temperature Pressure Frequency
{root} {root} {root}
+ multiplier: UnitMultiplier [0..1] = none {readdnly} |+ multiplier: UnitMultiplier [0..1] + multiplier: UnitMultiplier [0..1]
+ unit: UnitSymbol [0..1] = °C {readOnly} + unit: UnitSymbol [0..1] = Pa {readOnly} [+ unit: UnitSymbol [0..1]1 = Hz {readOnly}
+ value: Float [0..1] + value: Float [0..1] + value: Float [0..1]
m] (Datatype» «Datatype».
T Shorttengtir ength
{root} {root}
+ tultiplier: UnitMultiplier [0..1] +  multiplier: : FH _ N \
P A plier: UnitMultiplier [0..1] = none {read(nly} o \ UnitMultipl danl
+  {nit: lUmtSymboI [0..1] = m {readOnl}} P R I tsymbol [0..1] = m {readOnly} M nitMultiplie n{l;e}a nly
+ \alue: Float [0..1] + value: Float [0..1] N \I]
«Datatype» Rty DED
PerCent Volume
{root} {root} rdot}
+ mytiplier: UnitMultiplier [0..1] = none {readQnly. B Itinlier: . PR
X A - plier: UnitMultiplier [0..1] P . 4dhnl
+ unlt. lUQ;tSymé)o]l [0..1] = none {readOnly} + unit: UnitSymbol [0..1] = m3 {readOnl AN addnly}
+ valbe: Float [0..1] + value: Float [0..1] N N
«Datatype»
Weight
{root}
+ multiplier: UnitMultiplier [0..1]
+ nit: UnitSymbol [0..1] = g {readOnly}|
+ alue: Float [0..1]
«Datatvp > \?_D{tatvne{»
e R N[\ i,
{root} {rqot N\ {root}
o . L mu p||er UnitM ik_]] ) multiplier: UnitMultiplier [0}.1]
| NG G N S e
A valu-e- Float [0..1] . Iue In ger + value: String [0..1]
Q IEC |2008/11
igure)20 — GeneralDatatypes
La Figure 2Q es urmentée comme suit. Ce diagramme montre des types de donnégs liés
aux ggnéralit
«enumeration» «enumeration» «enumeration» . «enumeration»
Currency M onetaryAmount PerE nergyUnit M onetaryAmountPerHeatUnit M onetaryAmountRate
{root} {root} {root} {root}
S) USD_per_Wh USD_per_J USD_per_s
FUR EUR_per_wn EOR_peTd FUR_per_s
AUD
CAD
CHF
CNY
DKK «Datatype»
GBP M oney
JPY {root}
ESA( + multiplier: UnitMultiplier [0}.1]
SEK + unit: Currency [0..1]
INR + value: Float [0..1]
other

Figure 21 — MonetaryDatatypes

IEC 2009/11
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La Figure 21 est documentée comme suit. Ce diagramme montre les types de données liés a
la monnaie.

«Datatype» «Datatype»
AbsoluteDateTime AbsoluteDate
{root} {root}
«Datatype» «Datatype» «Datatvpe»
Seconds Minutes Hours

{root} {root} {root}

/AN

Figure 22 — TimeDatatypes

La Figure 22 est documentée comme suit. Ce diagramme mgeuatre iés au

temps

6.2.2 Type de données AbsoluteDate

Date 4t heure sous la forme "aaaa-m SQ 8601. Le fuseau horaire

TUC eft spécifié comme étant "aaa-

Sj", qui est
-J Il.

nom t\pe \ \ note
N

\E)eprésentation de la date en chaine de

value

caracteres, se référer a la description de la

classe.
6.2.3
Date ¢ i iiThh:mm:ss.sss", qui est conforme a I'ISO 8601. Le
fuseal acifi€ sousyla forme "aaaa-mm-jjThh:mm:ss.sssZ". Un temps TUC
par ra S 2| est spécifié sous la forme "aaaa-mm-jjThh:mm:gs.sss-
hh:mn".
Absold ut étke utilisé aussi bien pour le temps de calendrier, par exemple[ 2007-
02-07710:3 & pourie temps relatif, par exemple 10:30.

Attributs
nom type note

value String Représentation de la date et de I'heure en

chaine de caracteéres, se référer a la description
de la classe.

6.2.4 Type de données ActivePower

Produit de la valeur RMS (valeur efficace) de la tension et de la valeur RMS de I'élément en
phase du courant.
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Attributs
nom type note
value Float
unit=W (const) UnitSymbol
multiplier UnitMultiplier

6.2.5 Type de données ActivePowerChangeRate

Attributs (\

nom type /\&{te‘ (\
value Float \ \

unit=W/p (const) UnitSymbol

=

{
multiplig UnitMultiplier \ \\ \

6.2.6 Type de données Admittance \ \)

Rappart courant/tension.

nom txﬁ note

value Float (

(@
unit=S (kconst) /\ UniWN \\ \

multiplig N Om{tMumplk\ )

=

6.2.7 | Type de donpée leD W
Mesurg d'un an@h degrés.
<\ Attributs

@m \ \ type note

value loat

MNERAN
unit=de;(}m{t)\\ ) UnitSymbol

multiplig r=none(\co.Qt) \ UnitMultiplier

6.2.8 Type de dohnées AngleRadians

Déphasage en radians.

Attributs
nom type note
value Float
unit=rad (const) UnitSymbol
multiplier=none (const) UnitMultiplier

6.2.9 Type de données ApparentPower

Produit de la valeur RMS ( moyenne quadratique) de la tension et de la valeur RMS du
courant.
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Attributs
nom type note
value Float
unit=VA (const) UnitSymbol
multiplier UnitMultiplier

6.2.10 Primitive Boolean

Un type avec l'espace de valeurs "true" (c'est-a-dire, vrai) et "false" (c'

est-a-dire, faux).

6.2.11[ Type de données Capacitance

Un farpd, I'unité type, est la capacité d'un condensateur pour lequel u
produif une différence de potentiel de 1 V entre ses bornes.

Attributs

e de\d cd

ulomb

nom type

ote \

value Float

PN

unit=F (ponst) UnitSymbol

2

=

(O .X
NS AN

multiplig UnitMultiplier

6.2.12 N

Factel
perdusg

ouUr _obtenir la puissance correspo

ndante

nom [ note
value ( \> }
unit=S (const) /\
multipligr itMult@ier
6.2.13| Typ n é}@PerEnergyUnit
Codt, enAnite netaires, par quantité d'énergie électrique produite.

Attributs

nom type note
value Eloat
unit MonetaryAmountPerEne

rgyUnit

multiplier UnitMultiplier

6.2.14 Type de données CostRate

Co0t par heure de temps écoulé, en unités monétaires.
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Attributs
nom type note
value Float
unit MonetaryAmountRate
multiplier UnitMultiplier

6.2.15 Enumération Currency

Devises monétaires. Excuses pour cette énumération non exhaustive.

Enums (\
nom note/\& ) (\
USD Dollar US SO\
EUR Euro européen ( \ \ \
AUD Dollar australien \ \\ \
CAD Dollar canadien \ \
CHF Franc suisse \
CNY Yuan renp-iqbkcfﬁo/s A \
DKK / Couro da)oise/ () ‘\>
GBP Lh‘i\r\annl\qge \ )
JPY / Heen ja \m\
NOK | | ceuroane harvegienne
RUR /> \Roule isse
SEK N /\ \Q\q&)nne s)n\e/doise
INR \_ | Robgie indienne
Autre { Awtre'type de devise
6.2.16 urr W
Intens positif dans le sens ConductingEquipement| vers
Conne
Attributs

type note
value Float
unit=A (const) UnitSymbol
multiplier UnitMultiplier

6.2.17 Type de données Damping

Variation de puissance active par unité avec une fréquence par unité référencée dans la base
de puissance apparente du systéme. Valeurs types comprises entre 1,0 et 2,0.

Attributs

nom

type

note

value

Float

unit=Hz-1 (const)

UnitSymbol

multiplier

UnitMultiplier
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6.2.18 Primitive Float

Un nombre a virgule flottante. La plage est indéterminée et n'est pas limitée.

6.2.19 Type de données FloatQuantity

Grandeur avec valeur Float (c'est-a-dire flottante) et informations associées relatives aux
unités.

Attributs
nom type note
value Float
) ) N
unit UnitSymbol /\< O\
multiplidr UnitMultiplier < \

6.2.20| Type de données Frequency w
Cycled par seconde.
Attributs/(7\

nom tyge (\\// /\ \ note
value Float < < D C \ \J )\/
unit=Hz|(const) UnitSymboIX \ N
multipligr UnitMultiplier — \

6.2.21| Type de données Hour
Tempg, en heures.
<> tiributs

nom /\< note
value \ ﬁb{t /
unit=h (ponst) /N \ NtSymbol
multipligr= e onsi)\ \ \%tMultipIier
6.2.22 }% \m{e/élmpedance
Rapport tensionfsqurant.

Attributs

nom type note
value Float
unit=ohm (const) UnitSymbol
multiplier UnitMultiplier

6.2.23 Type de données Inductance

Inductance.
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Attributs
nom type note
value Float
unit=H (const) UnitSymbol
multiplier UnitMultiplier
6.2.24 Primitive Integer

Un nombre entier. La plage est indéterminée et n'est pas limitée.

6.2.25

Grand
unités

Type de données IntegerQuantity

bur avec valeur integer (c'est-a-dire entiére) et inform

Attributs

ations ativgs aux

nom type \ \F&Q >
value Integer h \
unit UnitSymbol ( §7 . \ D4
multipligr UnltMuItlp)zf\ A X\// (\\ \>
6.2.26] Type de données KWActivePowe \\y\/
Puissgnce active, en kilowatts.

O g
(typs

nom I note
value \ N >
unit=W [const) \/ \ \U{tS\\bol\
multipligr=k (const) /\& Unit v
6.2.27 s\Lang gth
Unité |
Attributs
nom \/ type note
value Float
unit=m (const) UnitSymbol
multiplier=k (const) UnitMultiplier
6.2.28 Type de données Minutes
Temps en minutes.
Attributs
nom type note
value Float
unit=min (const) UnitSymbol
multiplier=none (const) UnitMultiplier
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6.2.29 Enumération MonetaryAmountPerEnergyUnit

Montant monétaire par unité d'énergie.

Enums

61970-301 © CEI:2011

nom note

USD_per_Wh

EUR_per_Wh

6.2.30 Enumération MonetaryAmountPerHeatUnit

Montant monétaire par joule.

Enums

nom note \
USD_pqr_J \ \\ \ \/
EUR_p4r_J & \ \ >
6.2.31| Enumération MonetaryAmountRate \\>

Montaht monétaire par seconde.

nom note

USD_p4gr_s

EUR_p4r_s

N
N
N
6.2.32

Type de données Meney >/
Quantité d'argeﬁ@
(\ Attributs

?Jﬁt\ type note
value \ \\ \ \F/igat
unit & \ \ B Currency

\Y
multiplidr \ UnitMultiplier
6.2.33| Type de dofinées PerCent
Normaiefrent-6-6—100-surune-base-définie-
Attributs

nom type note
value Float Normalement 0 a 100 sur une base définie.
unit=none (const) UnitSymbol
multiplier=none (const) UnitMultiplier

6.2.34 Type de données Pressure

Pression en Pascals.
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Attributs
nom type note
value Float
unit=Pa (const) UnitSymbol
multiplier UnitMultiplier

6.2.35 Type de données PU

Par unité - valeur négative ou positive se référant a une base définie. Valeurs généralement
comprises entre - 10 et +10.

Attributs

o type TN

value Float /\\ \

unit=nome (const) UnitSymbol

multipligr=none (const) UnitMultiplier \ \ B

N
6.2.36] Type de données Reactance \>

Réactance (partie imaginaire de I'impédance), a

nom &pe note
YN

value

unit=ohin (const)

multipligr
6.2.37| Type d@ ctive W\r>
Produit de la valeur icace/de la tension et de la valeur RMS de la comppsante

en qugadrature du

Attributs
< \(&l\ \‘ \ type note
value AN \ Float
unit=VA} (const) ) UnitSymbol
multipligr UnitMultiplier
6.2.38 Type de données RealEnergy
Energie électrique réelle.
Attributs
nom type note
value Float
unit=Wh (const) UnitSymbol
multiplier UnitMultiplier

6.2.39 Type de données Resistance

Résistance (partie réelle de l'impédance).
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Attributs
nom type note
value Float
unit=ohm (const) UnitSymbol
multiplier UnitMultiplier
6.2.40 Type de données RotationSpeed
Nombre de tours par seconde.
Attributs (\
nom t (t\
i AGAIaN
value Float < \
unit=s-1 (const) UnitSymbol /\\ \
multipligr=none (const) UnitMultiplier \ \ \ \/
6.2.41| Type de données Seconds \\>
Tempg, en secondes.
O 6
nom t%ﬁ \ \/ note
value Float Ten})% en secondes.
unit=s (¢gonst) UnitSymbo\ \ \
multipligr=none (const) |({Mult|\ne\ Y \/
6.2.42| Type de données ShortLength
Unité ¢ourte de
(\ Attributs
px)’Fn\ type note
value \ \ \ \ly{at
unit=m gn\) \ \ \ UnitSymbol
multipligr= nonWst) \ UnitMultiplier
6.2.43| Primitive ing
Une C'\'o ne r\nnc-hhu:u:x rl'u'n'e sé rh: r-aronh‘:rac- Q hH-c Le Ccdage de Caracfer S est

UTF-8. La longueur de la chaine

allancae
guence
e est indé

6.2.44 Type de données StringQuantity

terminée et illimitée.

Grandeur avec valeur chalne de caractéres(lorsque peu importe qu'il s'agisse d'une intégrale
ou d'un nombre a virgule flottante) et les informations associées relatives aux unités.

Attributs
nom type note
value String
unit UnitSymbol
multiplier UnitMultiplier
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6.2.45 Type de données Susceptance
Partie imaginaire de I'admittance.
Attributs
nom type note
value Float
unit=S (const) UnitSymbol
multiplier UnitMultiplier
6.2.46] Type de données Temperature
Valeur de température en degrés Celsius.
Attributs /\
nom type \ \\}&e\ \/
value Float & \ >
. - ~X
unit=°C|(const) UnitSymbol \
multipligr=none (const) UnitMultiplier O \ \/
6.2.47| Enumération UnitMultiplier
Les multiplicateurs d'unité définis pour e Cl
i m\
nom \ ( N \\/ note
° I O\ Preotaz-
n \ \> \Qano 10%*—-9
micro \/ \ \ \Micro 10**-6
m AN S Milli 1073
c BN N/ | centi 1072
d ( X N Déci 10**—1
k NERN Kilo 10**3
M RN Méga 10**6
G \ Giga 10**9
T Téra 10**12
Aucun
6.2.48 Enumération UnitSymbol
Les unités définies en vue de leur utilisation dans le CIM.
Enums
nom note
VA Puissance apparente en volts ampéres
w Puissance active en watts
VAr Puissance réactive en volts ampéres réactifs
VAh Energie apparente en volts ampéres heures
Wh Energie réelle en wattheures
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nom note
VArh Energie réactive en volts ampéres réactifs heures
\Y Tension en volts
ohm Résistance en ohms
A Courant en ampéres

Capacité en farads

H Inductance en henrys
°C Température relative en degrés Celsius
s Temps en secondes

min Temps en minutes f\

h Temps en heures A

N\
deg Angle plan en degrés (\ \

rad Angle plan en radians \ \

; Energie en joules \ \ \ \/

S Force en newtons < \ \ \

S Conductance em

D~

none Grandeur sani }(E?smnw compte, par unit
etc.

Hz \Qeq@e/&e ﬁhert{ Q

N

Pa

"Bressm\\\eas Is (N/m2)

e o

m3 \\@)\Qe en }1etres cubes

{
4
m2 7 \x/\\ TGP 18es cares
N

V \It\par volt ampere réactif

W/Hz

N
VIVAr \
z < \h‘apt{par hertz

J/s \/\ /}oules par seconde

<
{

s—1 (\ > par seconde
N

kg/J \ Masse par énergie

W/s \ \ \ \/ Watts par seconde
Hz-1 Q \ \ \ par Hertz
A >
6.2.49| Typeide dohnéés Voltage
Tensign électrique.
Attributs
nom type note
value Float
unit=V (const) UnitSymbol
multiplier UnitMultiplier

6.2.50 Type de données VoltagePerReactivePower

Variation de la tension avec la puissance réactive.
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Attributs
nom type note
value Float
unit=V/VAr (const) UnitSymbol
multiplier UnitMultiplier
6.2.51 Type de données Volume
Volume.
Attributs (\
nom type A te‘ (\
value Float \ \
unit=m3 (const) UnitSymbol ( \ \ \
multiplidr UnitMultiplier \ \\ \
6.2.52| Type de données WaterLevel

Niveal

d'eau présente dans le réservoir par rapport (@ urie)référe

en de

la mer
nom ﬁpe g note
value Float \ \\
unit=m {const) \ \UQi(Symthr\ N \/
multipligr I Uni‘tM Itiplier
6.2.53| Type d@nn'es Weight \>
Le poifls d'un objet.
/\ Attributs
nam \\ \ type note
value & \ \ B Float
unit=g (ponst) \ \ UnitSymbol
multiplidr A4 UnitMultiplier
6.3 |[Core
6.3.1 Résumé du paquetage Core

Contient les entités centrales PowerSystemResource et ConductingEquipment partagées par
toutes les applications plus les collections communes de ces entités. Toutes les applications
ne nécessitent pas toutes les entités Core. Ce paquetage ne dépend d'aucun autre paquetage
(a I'exception du paquetage Domain), mais en revanche, la plupart des autres paquetages ont
des associations et des généralisations qui dépendent de ce paquetage.
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Pow erSystemResource

{> Identif iedObject

B

+PowerSystemResource 0..*

+Re portingGroué 0.*

ReportingGroup

i ) Repomngﬁqércroup
+ReportingGroup  + ReportingSuperGroup
<> 1
0..* 0..1
[

IEC 11/11

Figure 23 — Repo

La Figure 23 n'est pas documentée.

7
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+ModelingAuthority

odelingAuthoritySet|

1
- M odelingAut hority

+ModelingAuthorit 0..1 +ModelingAuthoritySets
+IdentifiedObjects 1
[>>! Identif iedObject <
PSRType |, psRType
[ +OperatedBy_Companies
0..* PsrList
+PowerSystemResouece 0..* Company 0.*
Pow erSystemResource 0% ST
= +Operates_PSRs
ConnectivityNodeContainer 0..%

A +PowerSystemResources

1

+ Contains_Equipments

EquipmentContainer

0..*

<>

0..1

Equipment

+Terminals
Termigal

A +MemberOf_EquipmentContainer A

+ ConductingEquipment

0..*

ConductingE quipment

+ ConductingEquipment
0.%

e

+ Region ()\0..1
+ Regighs | 0..*
AN

SubGeogr\whica egio,
N

\)Q‘J
N/

™)

+Region

+ sw@%

[\/\ e
\@ +MemberOf_Substation
+MemperQf tl 1 J

_Moltagelevels | 0..*

+BaseVoltage|0..1

+VolthgeLevel

S VoltagelLevel
<> +BaseVoltage !

/OKContains_Bays

BaseVoltage

+MemberOf_VoltageLevel | 0..1

+Contains_Bays 0..*

Ray

IEC 2012/11

Figure 24 — Main

La Figure 24 est documentée comme suit. Ce diagramme est congu pour montrer toutes les
classes nécessaires a toute application du CIM pour modéliser des systémes de transport ou
de production.


https://iecnorm.com/api/?name=18d776aa8a640a66b4d7abe6336fab54

- 322 - 61970-301 © CEI:2011

Identif iedObject

AN

Garve BasiclntervalS chedule

3 Il N

Fearvestedure ' rregularintervalS chedule Regularl ntervalSch;»lelN
|
/\A (\

+IntervalSchedule | 1

+ CurveScheduleDatas |0..*

+Interval
CurveData

{root} )
+TimePoints | 1..* +TixgePoints

«
IrregularTimePoint <\ egularfimePoint
{root} {root}

% IEC 2013/11
Figure - QurveSched
La Figure 25 n'est pas docymentée. %

B . «enumeration»
P «enu ation»

!
\ Busl onf iguration CompanyT);z::Ot}
{root}

eratioky

«enumeration»
CurveStyle
{root}

«enumeration»
PhaseCode
{root}

IEC 2014/11

Figure 26 — Datatypes

La Figure 26 est documentée comme suit. Ce diagramme montre les types de données
spécifiques au paquetage Core.
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An example of an aggregation association. Here
Equipment objects are optionally aggregated into an
EquipmentContainer object.

Conrectivity N odeCont ainer| +MemberOf_EquipmentContainer + Contains_Equipments [ powerSy stemResource
EquipmentContainer 0.1 0.% Equipment
IEC 2015/11
Légende
Francais

Anglais

n example of an aggregation association. Here
quipment objects are optionally aggregated into

n EquipmentContainer object.

Un exemple d’ assocnatlon d &g n. I
objets Equipment sont tlve gre
dans un objet Eqmpme Co tainer.

La Fig

lire 27 n'est pas documentée.

Figure 27 — DocumentationExampleAggfre

|8 seVolmvely

Base tage

VoltageLevel
\)\> IEC 2016/11
lLégende

glals

Francais

An example of a

oltageLevel
HaseVoltage but a

imto the B/zfse{/o ag

Un exemple d’association simple. Des objets
VoltagelLevel sont affectés a un BaseVoltage
mais ne sont ni contenus ni agrégés dans le

BaseVoltage.

La Figpre
docunlentation:
sont ekprimées da

es diagrammes UML.

moytre comment une association simple et une association d'agré

ins de
gation
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Identif iedObject

+OperatedBy_Companies

Company

61970-301 © CEI:2011

7
+OperatA 0.%
PowlerSystemResource
+Pow¢rSystemResource 1 \Q.Qerat\mg\PMp‘
+ OpgratingPartichpant /
> . 1
+Operatin re 0..*

+0

OperatingS hare

+ percentage:

Peyéen

=1

t

BC 2017/11

La Figure 29 n'est pas documentée.
6.3.2 BasePower
La clagse BasePower dans les calculs par unité.
nom /\ note
basePower \ \Qp}asenﬁ:’ower Définition de la puissance de base
mRID < \ \ s@sng hérité de: IdentifiedObject
name (\\ \\ \ String hérité de: IdentifiedObject
localNafne N\ | string herité de: IdentifiedObject
pathName \ > String hérité de: IdentifiedObject
aliasNafne String hérité de: IdentifiedObject
descriptiea String hérité-de—ldentifiedCbject
Extrémités d'association

Mult [Mult] nom (type) note

a
partir

de
1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) hérité de: IdentifiedObject
6.3.3 BaseVoltage

Collection de BaseVoltages

(tensions de base) qui

est utilisée pour vérifier que

BusbarSection.BaseVoltage et d'autres attributs de tension du CIM ont une valeur existante
dans la collection.
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Attributs
nom type note
isDC Boolean Si true (c'est-a-dire vrai), il s'agit d'une tension
de base en courant continu et les éléments
affectés a cette tension de base sont aussi
associés a des fonctionnalités en courant
continu. False (c'est-a-dire faux) indique le
courant alternatif.
nominalVoltage Voltage Tension de base du PowerSystemResource
mRID String hérité de: ldentifiedObject
name ering hérité de: Irinnfifinriﬁhjnr*f
localName String hérité de: IdentifiedObject(
pathName String hérité de: ldentifiedObject
aliasNafne String hérité de: |dentifie@bj\c}\
descripfion String hérité de: Ide{rf\ed\\s{ec\\ \
Extrémités d' assomatlc{\ \
Mult [Mult] nom (type) \>\te/
a

partir
de

0..1 [0..*] ConductingEquipment (ConductingEqOi nt) Ut|k/r l'aSsociation a un Conducting
uipment seulement dans le cas oujun
conteneur VoltagelLevel n'est pas utilisé.

1 [0..*] VoltageLevel (VoltageLeveI >es VoltageLevel (c'est-a-dire les nijeaux
de tension) ont ce BaseVoltage (c'es}-a-
dire cette tension de base).

1. ||10..1] ModelingAutharity t (M\AdelrngAut Set)

hérité de: IdentifiedObject

6.3.4 BaS|cInt rvalSche

Progrgmme de v do
Attributs
ﬂ \ type note
startTim (\\ \ \ AbsoluteDateTlme L'heure pour le premier TimePoint
value1Unit \ UnitSymbol Unités de mesure pour value1
value1Multiplier > UnitMultiplier Multiplicateur pour value1
value2Unit UnitSymbol Unités de mesure pour value2

value2Multiplier

UnitMultinlier
P

Multinlicateur-pourvalue
g g

mRID String hérité de: ldentifiedObject
name String hérité de: IdentifiedObject
localName String hérité de: ldentifiedObject
pathName String hérité de: ldentifiedObject
aliasName String hérité de: IdentifiedObject
description String hérité de: ldentifiedObject
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Extrémités d'association

Mult [Mult] nom (type) note
a
partir
de

1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) hérité de: IdentifiedObject

6.3.5 Baie

Collection de Power System Ressource (au sein d'un poste donné) comprenant équipement
conducteur, relais de protection, mesures et télémétrie.

Attributs
PANEEGN
nom type < r\k\
bayEnefgyMeasFlag Boolean Indique la prédente/l'absence™de mesures
d'énergie.
bayPowgerMeasFlag Boolean Indiqueda préseRce sence\de mesures (le
pui}san{e ctiverkgactjves
breakerfonfiguration BreakerConfiguration F/onfi/g{rathWQan%de coupure
busBar(onfiguration BusbarConfiguration a ‘Qo@g}[ra}'()n}n\jeu\d‘e/barres
mRID sting "\ /\\ )érité{deQdént@QObject
name String érité/de: ldenfifiedObject
localNafne String /l héhg de: IdentifiedObject
pathName String \ \é{ité%e: IdentifiedObject
aliasNafne ( sm,@\\ \) Ryité de: IdentifiedObject
descripfion hérité de: ldentifiedObject

@&&k@@d
cil A&\

note

0..* ub tlo\(Substatlon) L'association est utilisée dans la
6\ hiérarchie de dénomination.

hiérarchie de dénomination.

0..* wOf \ta/eLeveI (VoltagelLevel) L'association est utilisée dans la

0..1 [0} ContainsjE{quipments (Equipment) hérité de: EquipmentContainer

1 [0~*] ConnectivityNodes (ConnectivityNode) hérité de: ConnectivityNodeCaontaine
0..1 [0..*] TopologicalNode (TopologicalNode) hérité de: ConnectivityNodeContainer
0..* [0..*] OperatedBy_Companies (Company) hérité de: PowerSystemResource

1 [0..*] Contains_Measurements (Measurement) hérité de: PowerSystemResource

1 [0..*] OperatingShare (OperatingShare) hérité de: PowerSystemResource

1 [0..1] OutageSchedule (OutageSchedule) hérité de: PowerSystemResource
0..* [0..*] PsrLists (PsrList) hérité de: PowerSystemResource
0..* [0..1] PSRType (PSRType) hérité de: PowerSystemResource
0..* [0..*] ReportingGroup (ReportingGroup) hérité de: PowerSystemResource

N
*
—
o

..1] ModelingAuthoritySet (ModelingAuthoritySet) hérité de: IdentifiedObject
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6.3.6 Enumération BreakerConfiguration

Disposition de commutation pour Bay.

- 327 -

Enums

nom

note

singleBreaker

breakerAndAHalf

doubleBreaker

noBrealfer
6.3.7 | Enumération BusbarConfiguration
Dispogition du jeu de barres pour Bay.
Enums

nom &\nk{e\ >
singleBlis / A \
doubleBus . O \ \/
mainWithTransfer /& \\// (\\ \>
ringBus \ ) & \ ~ )\/
6.3.8 | Company ~
Une spciété est une entité.juridique t oite des réseaux électriques|et est

i possede
t de spo

nom& > < Q type note
companlyType A< CMW Type de company (c'est-a-dire d'entreprise
mRID < \ §m‘Qg ) hérité de: IdentifiedObject
name /\ \ ring hérité de: IdentifiedObject
localNafne \ \\ \ \Stfing hérité de: IdentifiedObject
pathNamé\ \ \ \ String hérité de: IdentifiedObject
aliasNafne \! \ String hérité de: IdentifiedObject
descripffon N String hérité de: IdentifiedObject
Extremites d'association
Mult [Mult] nom (type) note
a
partir
de
0..* [0..*] Operates_PSRs (PowerSystemResource) Les PowerSystemResource que
I'entreprise exploite
1..% [0..1] ModelingAuthoritySet (ModelingAuthoritySet) hérité de: IdentifiedObject
6.3.9 Enumération CompanyType

Type de société.
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Enums
nom note
pool
municipal
isPrivate
6.3.10 ConductingEquipment

Parties de composant de réseau électrique congues pour transporter du courant ou

connectées de fagon a assurer la conduction.

Un ConductingEquipment (équipement

condugteur) est contenu dans un EquipmentContainer (conteneur d'équip qui pept étre
un Substation (poste), ou un VoltagelLevel ou un Bay dans un poste.
Attributs
nom type < }t{)t(x >
phases PhaseCode Décrit les phas cﬁées ar un
équipe t co t

normalllylnService Boolean De/te de\r\}pqent \

mRID String PR erl@ ?e 1de\htk|ew

name String A Xh\é{t%/de(lal?ntifi\@()bject

localName String \ \ %érité&e:mnﬁ/edowect

pathNarhe String A h}v{té detdentifiedObject

aliasNae String ( érité\ge: IdentifiedObject

descripfion /\ Strlpg\\ \ \ \éhéde: IdentifiedObject

ociation
Mult Mult] om note
a
partir
de (\

0..* [0..1] Bdse\oltage Ba Vol Utiliser I'association a un Conducting
Equipment seulement dans le cas oujun
conteneur VoltagelLevel n'est pas utilisé.

1 N C\R WaranceTag) L'équipement conducteur peut compgrter
plusieurs marqueurs de consignation|pour
la tache autorisée sur le terrain.

0..* 0..9 Protect|MU|pments (ProtectionEquipment) Le dispositif de protection peut étre
utilisé pour protéger un équipement
conducteur Qpé!‘ifiqllﬁ De mlllfiplne
équipements peuvent étre protégés ou
supervisés par plusieurs dispositifs de
protection.

1 [0..*] Terminals (Terminal) ConductingEquipment a 1 ou 2 bornes
qui peuvent étre connectées a d'autres
bornes de ConductingEquipment via des
ConnectivityNode (noeuds de
connectivité).

1 [0..*] ContingencyEquipment (ContingencyEquipment) hérité de: Equipment

0..* [0..1] MemberOf_EquipmentContainer hérité de: Equipment

(EquipmentContainer)

1 [0..*] OperationalLimitSet (OperationalLimitSet) hérité de: Equipment

0..* [0..*] OperatedBy_Companies (Company) hérité de: PowerSystemResource

1 [0..*] Contains_Measurements (Measurement) hérité de: PowerSystemResource
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Mult [Mult] nom (type) note
a
partir
de
1 [0..*] OperatingShare (OperatingShare) hérité de: PowerSystemResource
1 [0..1] OutageSchedule (OutageSchedule) hérité de: PowerSystemResource
0..* [0..*] PsrLists (PsrList) hérité de: PowerSystemResource
0..* [0..1] PSRType (PSRType) hérité de: PowerSystemResource
0..* [0..*] ReportingGroup (ReportingGroup) hérité de: PowerSystemResource
1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) hérité de: IdentifiedObject
6.3.11] ConnectivityNodeContainer
Une classe de base pour tous les objets qui peuvent contenir des nectivityNode_¢u des
TopolqgicalNode.
Attributs /\ NG
nom type \ \a“e\/
mRID String ,(érit;-’,qe: he\nti | Obje\g
name String F\ \Kéwié)z{e:/qentl 'edoa“éct
localName String /\ /\\ kwérité(de@n ifiedObject
pathNarhe String érité\iildeyl’ifiedObject
aliasName String /A hérité de: IdentifiedObject
descripfion String \ (\ N@e' IdentifiedObject
Extré te\dv;s ogiation
Mult note
partir
A /\
1 [0..%] Conne odes Co ect|V|ty ode) Nceuds de connectivité contenus dars ce
conteneur
0..1 [0..%] ﬁWﬁchalNode) Les nceuds topologiques qui
appartiennent a ce conteneur de noefids
de connectivité
0..* [0 me&edé\)(\&)\rp:?ames (Company) hérité de: PowerSystemResource
1 [0..%] Corhm{ M%surements (Measurement) hérité de: PowerSystemResource
1 [0« *}OperatingShare (OperatingShare) hérité de: PowerSystemResource
1 [0%1] QutageSchedule (QutageSchedule) hérité de: PowerSystemResource
0..* [0..*] PsrLists (PsrList) hérité de: PowerSystemResource
0..* [0..1] PSRType (PSRType) hérité de: PowerSystemResource
0..* [0..*] ReportingGroup (ReportingGroup) hérité de: PowerSystemResource
1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) hérité de: IdentifiedObject
6.3.12 Curve

Relation entre une variable indépendante (axe X) et une ou deux variables dépendantes (axe
Y1 et axe Y2). Les courbes peuvent également servir de programmes.
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Attributs

nom type note
curveStyle CurveStyle Style ou forme de la courbe
xUnit UnitSymbol Unités de mesure de I'axe des X
xMultiplier UnitMultiplier Multiplicateur pour I'axe X
y1Unit UnitSymbol Unités de mesure de I'axe des Y1
y1Multiplier UnitMultiplier Multiplicateur pour I'axe Y1
y2Unit UnitSymbol Unités de mesure de I'axe des Y2
y2Multiglier UnitMultiplier Multiplicateur pour 'axe Y%/\
mRID String hérité de: IdentifiedObM
name String hérité de: Identifiec}Q’N}Q \
localNafne String hérité de: Ident)ﬂeck{bjés\t
pathNarhe String hérité de: |deﬁtifie\d®Qe\ct\ >
aliasName String hérité d{h&{t\edw\c\t \
descripfion String heyt»e-ﬂe\\l‘degtmob)g}t\/

Extrémités d'assdciation
7\ A
Mult [Mult] nom (type note
a
partir
de

[0..*] CurveScheduleDatas (CurveData

une courbe

>/a|eurs de données du point définisgant

*

1.

[0..1] ModenngAuth'\oribs\et Mdeling/%\h\qtys}d \\/

hérité de: IdentifiedObject

6.3.13

Valeur

CurveData

s de poino

ées pour yéfinix uh& courbe ou un programme.

Attributs

type

QA
RN

note

om
xvalue \ %at La valeur de données de la variable de I'axg¢ X,
<\ \ en fonction des unités de I'axe X
ylvalue X Float La valeur de données de la premiere variable de
I'axe Y, en fonction des unités de l'axe Y
y2value Float La valeur de données de la deuxiéme variaple
de I'axe Y (s'il y en a une), en fonction des
unités de l'axe Y
Extrémités d'association
Mult [Mult] nom (type) note
a
partir
de
0..* [1] CurveSchedule (Curve) La courbe Curve définie par ces
CurveData (c'est-a-dire ces données de
courbe)
6.3.14 Enumération CurveStyle

Style ou forme de la courbe.
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Enums

nom note

constantYValue

straightLineYValues

rampYValue

formula

6.3.15 Equipment

Les éléments d'un composant de réseau électrique qui sont des dispositifs matériels,

électrgniques ou mecaniques.

Attributs

nom type \nc}%

normalllylnService Boolean L‘équipemenﬁest ném\gl\et}rqntﬁﬁ\s%ice

mRID String hérite d’ IdentifiedRpieet

name String hyﬁ%@&\mfﬁot}e\ct

localNafne String (ﬁérit(é"‘d]e: |d¥atifie bje&
pathNarhe String (\ }\éui‘l%é/ée:/I\enti\ﬁvQObject
aliasName String < < A\ €hérité\de:\d‘énq~ﬁeﬁ0bject

descriptjon String Wéité de: IdentifiedObject

ke

Mult [Mudt] ns;(& (type) \\\/)\/ note
a
partir

de S

1 [0..%] ContinM i nt ( nthuipment) L'élément de contingence associé a
A I"équipement.

0..* [0..1] MemberOf\ ipm tCW L'association est utilisée dans la
(Equipyen{) tainer) hiérarchie de dénomination.

1 [0..7] O eratiMm Set\(‘QQ'a?rationalLimitSet) Les jeux de limites d'équipement
associés a l'équipement.

AN
0..” [prmdwmes (Company) hérité de: PowerSystemResource
0..

1 [0..*] Contains_Measurements (Measurement) hérité de: PowerSystemResource
1 [0,%] OperatinES’ﬁare (OperatingShare) hérité de: PowerSystemResource
1 [0%.1] OutageSchedule (OutageSchedule) hérité de: PowerSystemResource
0..* [0..*] PsrLists (PsrList) hérité de: PowerSystemResource
0..* [0..1] PSRType (PSRType) hérité de: PowerSystemResource
0..* [0..*] ReportingGroup (ReportingGroup) hérité de: PowerSystemResource
1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) hérité de: IdentifiedObject

6.3.16 EquipmentContainer

Une entité de modélisation pour donner une classe racine a toutes les classes Equipment.
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Attributs
nom type note
mRID String hérité de: IdentifiedObject
name String hérité de: IdentifiedObject
localName String hérité de: ldentifiedObject
pathName String hérité de: IdentifiedObject
aliasName String hérité de: ldentifiedObject
description String hérité de: IdentifiedObject
Extrémités d'association
. N\
Mult [Mult] nom (type) ote
: &\ >
partir
de R
0..1 [0..*] Contains_Equipments (Equipment) L” SOW \l\ut}ilrli?dans la
‘:z\%h%e deyo ion.
1 [0..*] ConnectivityNodes (ConnectivityNode) / ﬁéri%%ec}vityNodeContainer
0..1 [0..*] TopologicalNode (TopologicalNode) f\\/ /léér/"lgde:\c\onnectivityNodeContainer
0..* [0..*] OperatedBy_Companies (Compéy) (\\ 8 hénté dq;\%werSystemResource
1 [0..*] Contains_Measurements (Measur&ment) W: PowerSystemResource
1 [0..*] OperatingShare (OperatingShare hérité de: PowerSystemResource
1 [0..1] OutageSchedule (%tageSchedu\Q) Q\ }lérité de: PowerSystemResource
0..* [0..*] PsrLists (PsrListK ( \ \\) ‘\) hérité de: PowerSystemResource
0. |[10..1] PSRType (P#P{ypé)\ N o~ \) hérité de: PowerSystemResource
0..* [0..%] Reporti}»g\GchJ{p (%p\)@thGro ) \ hérité de: PowerSystemResource
1. gAMQcM{Set) hérité de: IdentifiedObject
6.3.17 \/
Une ré e de réseau de systéme de puissance.
Attributs
type note
mRID String hérité de: ldentifiedObject
name String hérité de: IdentifiedObject
localName String hérité de: TdentifiedODbject
pathName String hérité de: IdentifiedObject
aliasName String hérité de: ldentifiedObject
description String hérité de: IdentifiedObject
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Extrémités d'association

Mult [Mult] nom (type) note
a
partir
de
0..1 [0..*] Regions (SubGeographicalRegion) L'association est utilisée dans la
hiérarchie de dénomination.
1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) hérité de: IdentifiedObject

6.3.18l_ldenl.i.r.i.ad.0.h,ier'f
Il s'agjt d'une classe racine qui offre des attributs de dénomination muns & toutes les

classep nécessitant des attributs de dénomination.

Attributs (\
Tote

nom type

prité
hue
Lr

1]

mRID String

name String eyhame (c'estta-dire nom) est un nom en texte
libte de jef lisible par I'nomme. Il peut n¢

pas’étre unique et peut ne pas se corréler 3 une

=4

m de Il'objet lisible par 'hnomme. 1l est utiljsé
uniqguement avec des objets organisés en
hiérarchie de dénomination. La hiérarchie de

dénomination la plus simple comporte justelun
seul parent (la racine), ce qui correspond ajune
hiérarchie de dénomination plate. Cependant, la
hiérarchie de dénomination comporte en
général plusieurs niveaux, par exemple

>(\
localNafne Stri \) MalName (c'est-a-dire nom local) est u

Substation, VoltagelLevel, Equipment, etc. lles
fils de méme parent ont des noms qui sont
uniques entre eux. Si lI'exigence d'unicité n¢
peut pas étre satisfaite,

IdentifiedObject.localName ne doit pas étre|

<\ \ utilisé, utiliser plutét IdentifiedObject.name.

pathNarpe A String Le pathName (chemin d’accés) est un nom
unique dans le systéme composé de tous Ig
IdentifiedObject.localName dans un chemin| de
hiérarchie de dénomination allant de I'objet
jusqu'a la racine.

(7]

aliasName String aliasName est un nom de I'objet en texte libre
lisible par I'nomme en remplacement de
IdentifiedObject.name. Il peut ne pas étre
unique et peut ne pas se corréler a une
hiérarchie de dénomination.

description String La description est un texte libre lisible par
I'hnomme décrivant ou nommant I'objet. Il peut
ne pas étre unique et peut ne pas se corréler a
une hiérarchie de dénomination.
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Mult [Mult] nom (type) note
a
partir
de
1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) Un IdentifiedObject appartient a un

ModelingAuthoritySet dans le but de
définir un groupe de données maintenues
par le méme Modeling Authority (c'est-a-
dire la méme autorité de modélisation).

6.3.19—treguwtarintervalSechedule

Le programme comporte plusieurs TimePoint ou le temps entre eux varj

Attributs
nom type \ \%te\ )
startTime AbsoluteDateTime hérité d{B}siR}\te%Qched\u{e
value1Unit UnitSymbol herifé desBasigintirvalgcheddle
value1Multiplier UnitMultiplier (ﬁe'rit(ﬂ)e: B}s'(:lnt alSehedule
value2Unit UnitSymbol (\ S 'é/ée:/Bgsicl ervalSchedule
value2Multiplier UnitMuIti@er < h Chérité\de:\BJsiz}‘lﬂ(ervaIScheduIe
mRID String x Fé\rité de: IderftifiedObject
name String ( \Qérké\de: IdentifiedObject
localName String\ \ \ \ \Qé i{¢’de: ldentifiedObject
pathNarpe \ \Sqﬁg N \/rvgrité de: IdentifiedObject
aliasNafne [\ String hérité de: IdentifiedObject
descripfion \§\g hérité de: ldentifiedObject
/\Wtes d'association
Mult uit] om\(i-y-p/) note
a
partir

1 [1. WnWarTlmePomt

une courbe

Valeurs de données du point définisgant

[0.,1] ModelingAdthoritySet (ModelingAuthoritySet)

hérité de: IdentifiedObject

6.3,20_|.r_r_e_g_u.|.arTimnDnini

Des TimePoints pour un programme ou le temps entre les points varie.

Attributs
nom type note

time Seconds Le temps est rapporté au
BasicTimeSchedule.startTime.

value1 Float La premiére valeur au temps indiqué. La
signification de la valeur est définie par la
classe héritant du IrregularintervalSchedule.

value2 Float La deuxiéme valeur au temps indiqué. La

signification de la valeur est définie par la
classe héritant du IrregularintervalSchedule.
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Extrémités d'association
Mult [Mult] nom (type) note
a
partir
de
1..* [1] IntervalSchedule (IrregularintervalSchedule) Un IrregularTimePoint appartient a un
IrregularintervalSchedule.
6.3.21 ModelingAuthority
Un ModelingAuthority est une entité chargée de fournir et maintenir les données définissant
Un en\.Ulllb:U OPU’\JIfI\.{UU dlUbJUtO dallo urt IIIUde:U dc IU’OUGU.
Attributs Q\
nom type nB{e
mRID String hérité de: |de{tifi&o§Qct\ §
name String hérité d nMedQ{ec
localNafne String )&WNOB\M
pathNarpe String }érlt;.@e.ke\ Objeg
aliasNae String 2 ‘tiér/itké}fe:}Qen\tﬁ'QdObJect
descripfion String /\ A >hérité(de@n ifiedObject
Extré ociation
Mult [M nom (type) \Q note
a
partir
de

1.4 Mode®th |tySet&<1j; Wet)

Un autorité de modélisation
(ModelingAuthority) fournit et maintig
les données. de définition d’'un sous-
ensemble d’objets d’'un modéle de
réseau.

[o.. 1]M}>d\|n Au \g@e

od\h‘(AuthorltySet)

hérité de: IdentifiedObject

Attributs

nom type note
mRID String hérité de: ldentifiedObject
name String hérité de: IdentifiedObject
localName String hérité de: ldentifiedObject
pathName String hérité de: IdentifiedObject
aliasName String hérité de: IdentifiedObject
description String hérité de: ldentifiedObject

dire la
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Extrémités d'association

12011

Mult [Mult] nom (type) note
a
partir
de

0..1 [1..*] IdentifiedObjects (ldentifiedObject) Un IdentifiedObject appartient a un
ModelingAuthoritySet dans le but de
définir un groupe de données maintenues
par le méme Modeling authority (c'est-a-
dire la méme autorité de modélisation).

1..* [1] ModelingAuthority (ModelingAuthority) Un ensemble d'autorife elisatjon
(ModelingAuthorit i intignt
les données . dg/defniti
ensemble d’opj d’'un\modg¢le
réseau.

1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet)

6.3.23| OperatingParticipant

Un qgpérateur de multiples objets PowerSyste que plysieurs

OperatingParticipant peuvent exploiter le méme obj urce. Cela pelt étre

utilisé |pour modéliser des unités détenues en copropri ropriétaire agif selon

une gyote-part contractuelle.

%ﬁ uts
nom 6{pe ~ \ note
mRID String—_ \ \ \ énté de: IdentifiedObject
name . \ éf{(ng \,kérlte de: IdentifiedObject

localNafne ] Nstring (N 5\ | herité de: IdentifiedObject

pathNathe N \ >tr| > hérité de: IdentifiedObject

aliasNafne \/\ \ét\ing \ hérité de: IdentifiedObject

\gtrir?aj\ hérité de: IdentifiedObject

descripfion /\\
\/
<\ Extrémités d'association
Mult \ y [Muylt] nom (type) note
a
partir
de

[0:¢*} OperatingShare (OperatingShare)

Les quotes-parts d'exploitation d'un
participant opérateur lln participant

opérateur peut étre réutilisé pour un
nombre quelconque de PSR.

1..*

[0..1] ModelingAuthoritySet (ModelingAuthoritySet)

hérité de: IdentifiedObject

6.3.24

OperatingShare

Spécifie la relation contractuelle entre un PowerSystemResource et un participant au contrat.
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Attributs
nom type note
percentage PerCent Propriété en pourcentage pour ce dispositif. Le
pourcentage indique la part de possession en
pourcentage du PSROwner (c'est-a-dire, le
propriétaire de PSR) dans le
PowerSystemResource. Il convient que la
possession totale en pourcentage d'un
PowerSystemResource soit égale a 100 %.
Extrémités d'association
/T
Mult [Mult] nom (type) te
a
partir
de
0..* [1] OperatingParticipant (OperatingParticipant) Wﬂrib hts
ossessioy’en

sesston soit de 1p0 %
ropriétaires d'un
rce, mais un
sséder n'importe quel
ntage de n'importe quel nombfe

AN ;
urge) e PowerSystemResource auquel leg
attr s'appliquent. Il convient que|la
possession totale en pourcentage de|tous
}_?S propriétaires d'un
owerSystemResource soit égale a

100 %.

6.3.25

0..* [1] PowerSystemResource (PowerSy?e

note

ABCN

ABC

ABN

ACN

BCN
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6.3.26 PowerSystemResource

Un composant du réseau électrique peut étre soit un élément d'équipement tel qu'un Switch
(organe de coupure), un EquipmentContainer (c'est-a-dire conteneur d'équipements)
contenant beaucoup d'éléments d'équipements individuels tel qu'un Substation, ou une entité
opérationnelle telle qu'une Company (entreprise) ou une SubControlArea (sous-zone de
contrble) . Cela permet I'imbrication de collections de PowerSystemResources a l'intérieur
d'autres PowerSystemResources. Par exemple un Switch (c'est-a-dire commutateur) peut étre
membre d'un Substation et un Substation peut étre membre d'une division d'une Company.

Attributs

nom type note /'\

mRID String hérité de: ldentifiedObj

N
name String hérité de: Identlflengbi\\s\ \

localName String hérité de: Idery@d\c\bj&{ \/

pathName String hérité de: lde tifiea}b}\ict\ >

aliasNafne String hérité cgﬁeqt\}ﬁ@d‘&@g& \

descripfion String héyite \o\swf\othgct\/

Extrémitési-f\ ik n/\\\\)

0..* [0..*] OperatedBy_Companies ( Un composant de réseau électrique peut
faire partie d'une ou de plusieurs
entreprises.

Mult [Mult] nom (type \ A\ ote
a

partir

: QB

1 [0..7] Contalns Me su (Me Les Measurements qui sont incluses|dans
la hiérarchie de dénomination ou le SR
est I'élément conteneur.

1 [0..%] Operatlng peratin W Le lien a n'importe quel nombre d'objets
de quote-part d'opérateur.

1 [0..1] Outage§ch (Qu gMIe) Un composant de réseau électrique peut
avoir un programme d'indisponibilité.

0..* [O/K]\Ps L|sts (

0..* [0 Wp@e) PSRType (classification personnalisge)
pour ce PowerSystemResource.

0..* [0..7] Rep&ﬁn{G}éup (ReportingGroup) Groupes de reporting auxquels appaftient
ce PSR.
1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) hérité de: IdentifiedObject

6.3.27 PsrList

Liste arbitraire de PowerSystemResources. Peut étre utilisée a diverses fins, y compris le
regroupement pour la génération de rapports.
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Attributs
nom type note
typePSRList String Type de Power System Ressource contenues
dans cette liste
mRID String hérité de: ldentifiedObject
name String hérité de: IdentifiedObject
localName String hérité de: ldentifiedObject
pathName String hérité de: IdentifiedObject
aliasName String hérité de- Idpnﬁfipdﬂhiprf
descripfion String hérité de: IdentlfledObJect
Extrémités d'association <\\\

Mult [Mult] nom (type) \>

a
partir

de
0..* [0..*] PowerSystemResources (PowerSystemResource)/ ) \ >
1. ||10..1] ModelingAuthoritySet (ModelingAuthoritySet)f\\/ /ée'r/"té\de\:\l@ntifiedomect

N\
6.3.28/ PSRType U
Instanges de classification de la mém rexemplée"ACLineSegments (segments de
ligne ¢ \ mecanisme de classification est destiné
a proc de 2Sente norme, c'est-a-dire a apporter
une pe
nom& > < Q type note
mRID A< Stw hérité de: IdentifiedObject
name < \ s\m'Qg } hérité de: IdentifiedObject
localNafne /™ \ Bgng hérité de: IdentifiedObject
pathName \ \\ \ \S{ﬁng hérité de: ldentifiedObject
aliasNafn RN \ | string hérité de: IdentifiedObject
descripfion \ \ String hérité de: IdentifiedObject
Extrémités d'association

Mult [Mult] nom (type) note

a
partir

de
0..1 [0..*] PowerSystemResource (PowerSystemResource) Ressources de réseau électrique

classées avec ce PSRType

1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) hérité de: IdentifiedObject
6.3.29 RegularintervalSchedule

Le programme comporte plusieurs TimePoints pour lesquels le temps entre eux est constant.
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Attributs
nom type note
timeStep Seconds Le temps entre chaque paire de
RegularTimePoints consécutifs
endTime AbsoluteDateTime L'heure pour le dernier Time Point
startTime AbsoluteDateTime hérité de: BasiclntervalSchedule
value1Unit UnitSymbol hérité de: BasiclntervalSchedule
value1Multiplier UnitMultiplier hérité de: BasiclntervalSchedule

value2Unit UnitSymbal hérité de- RasiclntervalSchedule
value2Multiplier UnitMultiplier hérité de: BasiclntervaIScl(eduIe
mRID String hérité de: IdentifiedOpfect (\
name String hérité de: |dentifie@b}\&\
localNae String hérité de: Idegr{iﬂédg\b{ec\t\
pathName String hérité de/{Qer}t\fledObj t
aliasName String hérité d%\k W(}ch\ >
descripfion String rlte de \b{J\dObJégt
N
esz@%b

Mult [Mult] nom (type) note

a
partir

de

1 [1..*] TimePoints (Reg@\@(@int)

Y

une courbe

Valeurs de données du point définisgant

[0..1] ModelingAut oWodel‘i\QNhoN\f)‘/

hérité de: IdentifiedObject

6.3.30 Regul

Des TimePoint po

N

ePoin %
np temps entre les points est constant.

Attributs

A

type

note

sequen¢eNumber

&N\
N%

Integer

La position du RegularTimePoint dans la

séquence. Noter que les Time Point peuver
pas étre séquentiels, c'est-a-dire que des T]
Point peuvent étre omis. Le temps réel poy
RegularTimePoint est calculé en multipliant

t ne
ime
run
le

RegularintervalSchedule.timeStep avec le

RegularTimePoint.sequenceNumber et en

ajoutant le BasiclntervalSchedule.startTime.

value1

Float

La premiére valeur au temps indiqué. La
signification de la valeur est définie par la

classe héritant du RegularintervalSchedule.

value2

Float

La deuxiéme valeur au temps indiqué. La
signification de la valeur est définie par la

classe héritant du RegularintervalSchedule.
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Extrémités d'association
Mult [Mult] nom (type) note
a
partir
de
1..% [1] IntervalSchedule (RegularintervalSchedule) Un RegularTimePoint appartient a un
RegularintervalSchedule.

6.3.31 ReportingGroup

Un grdupe de reporting est ufilisé pour divers groupements ad-hoc ufilisé r la prodg

de rapports.

uction

Attributs <\
nom type < \‘)té\ S
mRID String hérité d?/me\nhqedwét \

name String hé@téwmoﬁ\w

localNae String ﬁrité

¢ de: lentifiedObjedy

pathName String N ‘Qé;ﬁ%){e:}ger?ﬁ(@doh‘é:t

aliasNae String /\ A >hérité(

de&}n ifiedObject

descripfion String erlte

e: Idey}medObJect

B

a
partir
de

note

Mult It] n (type
k

er

0.1 ||0.1 BusN\gMZa\(BusN

Les BusNameMarkers qui appartienn
a ce groupe de reporting

ent

0..* [0..%] Power%}ﬁﬁWmemResource)

Les PSR qui appartiennent a ce grou
de reporting

pe

0..* [0..1 eportl up Gr}a@portmgSuperGroup)

Supergroupe de reporting auquel ce
groupe de reporting appartient

0.1 SQyT\g;b;\r\WopologlcalNode)

Les TopologicalNode (nceuds
topologiques) qui appartiennent a ce
groupe de reporting

1..% 0..1] ModellrWhorltySet (ModelingAuthoritySet) hérité de: IdentifiedObject
6.3.32L_"ReportingSuperGroup

Un supergroupe de reporting regroupe des groupes de
plus haut.

reporting pour un rapport de niveau
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Attributs

nom type note
mRID String hérité de: IdentifiedObject
name String hérité de: IdentifiedObject
localName String hérité de: ldentifiedObject
pathName String hérité de: IdentifiedObject
aliasName String hérité de: ldentifiedObject
description String hérité de: IdentifiedObject

Extrémités d'association

. N\
Mult [Mult] nom (type) ote w
a
partir
de
AN

és

©

0..1 [0..*] ReportingGroup (ReportingGroup) upé\%’s ing qU sont regroy
“se{s groNpe ge es

1. ||10..1] ModelingAuthoritySet (ModelingAuthoritySet) / f—kyérit}e\(@wifie Object

6.3.33|] SubGeographicalRegion

Un squs-ensemble d'une région gé um\ modele )de réseau de systéme de

puissance.

nom \l thsg S note

mRID Nstring | hérité de: IdentifiedObject

localNafne SWg > hérité de: IdentifiedObject

N
I
name /\ } }tr}x{ ) hérité de: IdentifiedObject
2\

pathNarhe \S@n\g/ \ hérité de: IdentifiedObject

Qtri\ng_/ hérité de: IdentifiedObject

aliasNae

\
descripfion < \ \ Sbng hérité de: IdentifiedObject
X

Extrémités d'association

Mult \/ [Mult] nom (type) note
a
partir
de
0..* [0..1] Region (GeographicalRegion) L'association est utilisée dans la
hiérarchie de dénomination.
0..1 [0..*] Lines (Line) Une ligne Line peut étre contenue par
une SubGeographical Region.
0..1 [0..*] Substations (Substation) L'association est utilisée dans la
hiérarchie de dénomination.
1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) hérité de: IdentifiedObject

6.3.34 Substation

Collection d'équipements dans d'autres buts que la production ou l'utilisation, a travers
lesquels passe de I'énergie électrique en vrac dans le but de commuter ou de modifier ses
caractéristiques.


https://iecnorm.com/api/?name=18d776aa8a640a66b4d7abe6336fab54

61970-301 © CEI:2011 — 343 -
Attributs

nom type note
mRID String hérité de: IdentifiedObject
name String hérité de: ldentifiedObject
localName String hérité de: IdentifiedObject
pathName String hérité de: IdentifiedObject
aliasName String hérité de: ldentifiedObject
description String hérité de: IdentifiedObject

Extrémités d'association /\(\
Mult [Mult] nom (type) note
partir
de
0..1 [0..*] Contains_Bays (Bay) léi:\i&%gé ut|||se dans la
Jﬂ\ rchi denowina
0..* [0..1] Region (SubGeographicalRegion) L'assQgiatign est Wtilisée dans la
( iérarclije dexdénoemination.
1 [0..*] Contains_VoltageLevels (VoltageLgvel) /\<> (Lcw;lg‘;% est utilisée dans la
h| dénomination.
0..1 [0..*] Contains_Equipments (Equipment erlte d : EquipmentContainer
1 [0..*] ConnectivityNodes (Connectivity hérité de: ConnectivityNodeContainef
0..1 [0..*] TopologicalNode (TopologicalNoé{e) (\ )érité de: ConnectivityNodeContainef
0..* [0..7] OperatedBy_Cor@ar}PSQ (M\ \) N > hérité de: PowerSystemResource
1 [0..7] Contains_MeNreNts\lxMe{a\sgrehv\h\ ) hérité de: PowerSystemResource
1 [0..7] OperatiK;ShJ\re (Ope \ﬁ@Sh\a{e) hérité de: PowerSystemResource
1 [0..1] Outa@Sc dL{e (OtheS edu}‘e\k hérité de: PowerSystemResource
0..* [0..*] PsrLists ﬁ%Li \/\ ) hérité de: PowerSystemResource
0. |[t0.1] PSRT;@e\f\QTM ) hérité de: PowerSystemResource
0..* [0..%] Wr}g\GrBQp\C&epNQGroup) hérité de: PowerSystemResource
1.+ 0.1 lbk{delinM\o\\tySél\(MgdelingAuthoritySet) hérité de: IdentifiedObject
6.3.35
Point [de conn slectrigue a une partie d'un équipement conducteur. Les Terminals
(bornefs) sont conneetés sur des points de connexion physiques appelés "Connectivity hodes"
(nceuds\dé-connectivité).
Attributs

nom type note
mRID String hérité de: ldentifiedObject
name String hérité de: IdentifiedObject
localName String hérité de: ldentifiedObject
pathName String hérité de: IdentifiedObject
aliasName String hérité de: ldentifiedObject
description String hérité de: ldentifiedObject
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Extrémités d'association

1:2011

Mult [Mult] nom (type) note
a

partir
de

1 [0..*] BranchGroupTerminal (BranchGroupTerminal) Les BranchGroupTerminals orientées
pour lesquelles la borne est surveillée.

0..* [1] ConductingEquipment (ConductingEquipment) ConductingEquipment a 1 ou 2 bornes
qui peuvent étre connectées a d'autres
bornes de Conducting Equipment via des
ConnectivityNode (ngeu e
connectivité).

0..* [0..1] ConnectivityNode (ConnectivityNode)

0..1 [0..*] Measurements (Measurement) \ \ \ \/

1 [0..*] HasFirst_MutualCoupling (MutualCoupling) plwu S assogciés avec la

W e comyme\premigre branche.

1 [0..*] HasSecond_MutualCoupling (MutualCoupling) oup ebwu}t:i?avec la branche

g ssgcié com remiere branche.
0..1 [0..*] OperationalLimitSet (OperationallimitSet) N~ Les-efsembles de limites opérationnglles
quirslapphquent spécifiquement a cefte
. D'autres ensembles de limiteg
o] tonnelles peuvent s'appliquer &
cette borne par le truchement d'une
N \5$sociation a Equipment.

0..1 [0..7] RegulatingContrWula}iﬁg(‘Qr}bkol)\ \ \ La borne est régulée par une commande.

1 [0..2] TieFlow (TieFlow) \1 Les flux d'interconnexion de zone de
commande auxquels cette borne est
associée.

0..* [0..1] TopologicalNode (TopglogisalNo )\/ Le noeud topologique associé a la borne.
Il peut étre utilisé comme remplacemient
d'un chemin de nceuds de connectivié
allant jusqu'au nceud topologique,
éliminant donc la nécessité de modéliser
les noeuds de connectivité dans certgins
cas. Remarquer que si les nceuds de
connectivité sont présents dans le
modéle, cette association ne serait

\ probablement pas utilisée.

1.. [0..1] elingAuthorifySet (ModelingAuthoritySet) hérité de: IdentifiedObject

6.3.36 Unit

Représente—tes—uhnités—des—grandeurs—mesurées—e—nit-rame—deit-etre—unigue—parmiltoutes

les grandeurs spécifiées et décrit la grandeur. Le Unit.aliasName est prévu pour des

particularisations locales.
Attributs
nom type note

mRID String hérité de: ldentifiedObject

name String hérité de: IdentifiedObject

localName String hérité de: ldentifiedObject

pathName String hérité de: ldentifiedObject

aliasName String hérité de: IdentifiedObject

description String hérité de: ldentifiedObject
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Extrémités d'association
Mult [Mult] nom (type) note
a
partir
de
1 [0..*] Controls (Control) Les Controls (commandes) ayant l'unité
Unit.
1 [0..*] Measurements (Measurement) Les mesures Measurements ayant l'unité
Unit
1 [0..*] ProtectionEquipments (ProtectionEquipment)
1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) hérité de: Identified(?bj‘es\
6.3.37| VoltagelLevel
Ensenjble d'équipements a un méme niveau de tension, le de
commuitation. L'équipement consiste typiquement en disjoncte ositifs
d'instrbmentation, de contréle, de régulation et de protectio b des
regroupements de ce type de constituants.
Attributs
Ja
nom type \)/ A note
highVol{ageLimit Voltage /\ /\ A_a teésio@nit‘quute du jeu de barres
lowVoltageLimit Voltage \% tenw Iim){e basse du jeu de barres
mRID String / hé?l‘t{de: IdentifiedObject
name String \ (\ h\é\itﬁe: IdentifiedObject
localNafne < \gtr'y(g\\ XY . r}ﬂté de: IdentifiedObject
pathNarhe N St?'l‘ng ) hérité de: IdentifiedObject
aliasNafne L éw\ng \ \ hérité de: IdentifiedObject
descripfion trln hérité de: IdentifiedObject
<\&\/\\>mltes d'association
Mult [M}l\> (type) note
a
partir
de
0..* [1] Base age ( seVoltage) La tension de base utilisée pour tous|les
équipements dans le VoltagelLevel.
0..1 [0 Contams_Bays (Bay) L'association est utilisée dans la
hiérarchie-de-dénomination-
0..* [1] MemberOf_Substation (Substation) L'association est utilisée dans la
hiérarchie de dénomination.
0..1 [0..*] Contains_Equipments (Equipment) hérité de: EquipmentContainer
1 [0..*] ConnectivityNodes (ConnectivityNode) hérité de: ConnectivityNodeContainer
0..1 [0..*] TopologicalNode (TopologicalNode) hérité de: ConnectivityNodeContainer
0..* [0..*] OperatedBy_Companies (Company) hérité de: PowerSystemResource
1 [0..*] Contains_Measurements (Measurement) hérité de: PowerSystemResource
1 [0..*] OperatingShare (OperatingShare) hérité de: PowerSystemResource
1 [0..1] OutageSchedule (OutageSchedule) hérité de: PowerSystemResource
0..* [0..*] PsrLists (PsrList) hérité de: PowerSystemResource
0..* [0..1] PSRType (PSRType) hérité de: PowerSystemResource
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Mult [Mult] nom (type) note
a
partir
de
0..” [0..*] ReportingGroup (ReportingGroup) hérité de: PowerSystemResource
1.* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) hérité de: IdentifiedObject

6.4 OperationalLimits
6.4.1 Résumé du paquetage OperationalLimits

Le paquetage OperationalLimits modélise une spécification des limites associées a des
entitéd d'équipement et autres entités opérationnelles.

PowerSy stemResource

Core::Equipment

Core::ldentif iedObject

+Equipment

+OperationalLimit

OperationalLimitSet «enumeration»

DperationalLimit Directig nKind
{root}

+OperdtionalLimitSe
+OperationalLimitSet 1 X P

+ OperationalLimitValue [0..*
Ope@éoku imit /‘

+ type:\string + Operasionallimit

high
low
absoluteValue

ICore:: Terminal

OperationalLimit Type

+ acceptableDuration: Seconds
+ direction: OperationalLimitDirectionKind

ApparentPow erLimit

VoltageLimit
+ value: ApparentPower

+ val ez%
/ActivePowerLimit
+ value: ActivePower
Currermmit\/

# “=Value: CurrentFlow

IEC 2018/11

Figure 30 — OperationalLimits

La Figure 30 est documentée comme suit. Limites opérationnelles telles qu'elles se rattachent
dans le modéle central.
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Core::
dentif iedObject

BranchGroup

+ BranchGroupQ 1

+BranchGroupTerminal

o

BranchGroupT erminal

Bra

chGroup

Core:: Terminal

IEC 2019/11

La Fig
6.4.2
Limite
Attributs

type note
value \/ ActivePower Valeur de la limite de puissance active
type String hérité de: OperationalLimit
mRID String hérité de: IdentifiedObject
name String hérité de: IdentifiedObject
localName String hérité de: IdentifiedObject
pathName String hérité de: IdentifiedObject
aliasName String hérité de: IdentifiedObject
description String hérité de: IdentifiedObject



https://iecnorm.com/api/?name=18d776aa8a640a66b4d7abe6336fab54

— 348 -

61970-301 © CEI:2011

Extrémités d'association

Mult [Mult] nom (type) note

a
partir

de
0..* [1] OperationalLimitSet (OperationalLimitSet) hérité de: OperationalLimit
0..* [0..1] OperationalLimitType (OperationalLimitType) hérité de: OperationalLimit
1..% [0..1] ModelingAuthoritySet (ModelingAuthoritySet) hérité de: IdentifiedObject
6.4.3 ApparentPowerLimit
Limite|de puissance apparente.

Attributs <\
nom type < \{)t& >
value ApparentPower La Iimit?/de\p\u\l\sanggﬁpa@te
type String hér)te’—d{:\&;Ker}t%ah\W
mRID String Herité de: ItqrififtedObjey
name String 2 \tiér/itké}fe:}Qen\tﬁ'QdObject
localName String /\ A >hérité(de@n ifiedObject
pathNarhe String érité\QldeﬂifiedObject
aliasNae String / hé}(éde: IdentifiedObject
descripfion String \ (\ h\é&itﬁe: IdentifiedObject
[\ E{t*é ité ciation

Mult [Mult] (typ \> note

a
partir

de N\
o [ OperatioﬁﬂlLNke\t (&agrwmitsm) hérité de: OperationalLimit
0. |lfo.1] Q/p)e%ﬁ@LNtT e (OperationalLimitType) hérité de: OperationalLimit
1. [W&{elin@éﬁhorNSetWodelingAuthoritySet) hérité de: IdentifiedObject
6.4.4 o
Un grqupesde bor e branches dont la sommation des flux orientés doit étre surveillge. Un
groupg de branches peut ne pas former un ensemble de coupure du réseau.

Attributs

nom type

note

maximumActivePower

ActivePower

Le flux maximal de puissance active

maximumReactivePower

ReactivePower

Le flux maximal de puissance réactive

minimumActivePower

ActivePower

Le flux minimal de puissance active

minimumReactivePower

ReactivePower

Le flux minimal de puissance réactive

monitorActivePower Boolean Surveiller le flux de puissance active
monitorReactivePower Boolean Surveiller le flux de puissance réactive
mRID String hérité de: ldentifiedObject

name String hérité de: IdentifiedObject
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nom type note
localName String hérité de: ldentifiedObject
pathName String hérité de: IdentifiedObject
aliasName String hérité de: IdentifiedObject
description String hérité de: ldentifiedObject
Extrémités d'association
Mult [Mult] nom (type) note
a
partir
de
1 [0..*] BranchGroupTerminal (BranchGroupTerminal) Les bornes d nch s jorfentées a
sommer
1..% [0..1] ModelingAuthoritySet (ModelingAuthoritySet) hérité w\\fle Oobject
6.4.5 | BranchGroupTerminal \
Un flux spécifique de bornes orienté pour un groupe de S.
Attrib A
nom <ype < A\ 6 k U ‘\/ note
positivefFlowln Boolean il est mis a fue (c'est-a-dire vrai), le flux
pénétrant dans la borne est sommé. S'il es{ mis
a false (c'est-a-dire faux), le flux sortant de|la
(\ bdine st sommeé.
E trémite d association
Mult Mult] (typ, \> note
a
partir
de
0..* [1] BranchG ch \)\/ Le BranchGroup auquel appartiennent les
bornes de groupe de branches orienfées
0..* [1/Qr}\\nal (Te La borne devant étre sommée
6.4.6
Limite |opératiennelle sur le courant.
Attributs
nom type note
value CurrentFlow Limite sur le flux de courant
type String hérité de: OperationalLimit
mRID String hérité de: ldentifiedObject
name String hérité de: IdentifiedObject
localName String hérité de: ldentifiedObject
pathName String hérité de: IdentifiedObject
aliasName String hérité de: ldentifiedObject
description String hérité de: ldentifiedObject
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Extrémités d'association

Mult [Mult] nom (type) note

a
partir

de
0..* [1] OperationalLimitSet (OperationalLimitSet) hérité de: OperationalLimit
0..* [0..1] OperationalLimitType (OperationalLimitType) hérité de: OperationalLimit
1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) hérité de: IdentifiedObject

6.4.7 OperationalLimit

Une szIeur associée a une sorte spécifique de limite.

Attributs (\ x

nom type /\\Qot

type String Utilisé pour_sp C|f|erl\§{1|v aux\gﬁ/low( 'est-
a-dire I'éfthi iveauX limites

mRID String hé/'n’e"_a“es\}‘enﬂf\\tot)}ict

name String (ﬁerlt(e"‘d]e Id&qtifie bj&&
localName String }\@ci'é/ée:/r*enti dObject
pathNarhe String < < \ @érité\de:\lmln iigdObject
aliasNafne String \é\rité de: IdenfifiedObject
descripfion String herhh\de IdentifiedObject

&s ogiation

Ext
Mult note
a
partir
de /\

0..* [1] Operat|o tSet Ope tlonaIL |tSet Jeu de limites auquel les valeurs limites
appartiennent

0..* [0..1] MIL\Q“ e ( erationalLimitType) Le type de limite associé a cette limife

1. [0/./1~]\M>>Qelir,@mmr\r\XSet\HﬂodelingAuthoritySet) hérité de: IdentifiedObject

6.4.8 t\nQI}érationalLimitDirectionKind

Le sers d'unelimi érationnelle.

Enums
nom note

high La limite et une limite haute. Si elle est appliquée auflux
d’une borne, le sens positif est celui pénétrant dans la borne.

low La limite et une limite basse. Si elle est appliquée au flux
d’une borne, le sens positif est celui pénétrant dans la borne.

absoluteValue Si la valeur absolue de la valeur surveillée est supérieure a la
valeur limite, la limite est violée. En fait, la limite est a la fois
une limite haute et sa valeur négative une limite basse.

6.4.9 OperationalLimitSet

Jeu de limites associées a un équipement. Les jeux de limites pourraient s'appliquer a une
température spécifique, ou a une saison par exemple. Un jeu de limites peut contenir des
sévérités différentes pour les niveaux limites qui s'appliqueraient au méme équipement. Le
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jeu peut contenir des limites de types différents telles que limites de puissance apparente et
limites de courant ou bien limites de tension haute et basse qui sont logiquement appliquées
ensemble comme un jeu.

Attributs

nom type note
mRID String hérité de: IdentifiedObject
name String hérité de: ldentifiedObject
localName String hérité de: IdentifiedObject
pathNane STring MeTte geT TentiedObect —
aliasNae String hérité de: IdentifiedOij
descripfion String hérité de: Identlfled

Extrémités d'association \\ \

Mult [Mult] nom (type) note

/A

0..* [1] Equipment (Equipment) 'éguipement auquel le jeu de limiteg
s'applique.

1 [0..*] OperationalLimitValue (Operation |m\f\)\ aleurs/ées limites opérationnelles.
0..* [0..1] Terminal (Terminal) La borne spécifiquement associée a fe
}’eu de limites opérationnelles. Si aucune
orne n'est associée, toutes les bornes
/\ de I'équipement sont sous-entendueg.
1.+ 0.1 ModelmgAutart)}SQt MsldenngA\@Qt\Set) hérité de: IdentifiedObject

6.4.10 Operational

Un type de limite

|f|cat\5wl e spécifique est décrie dans cette classe.

Attributs

\ > type note

acceptapl ti N\ \S(econds La durée acceptable nominale de la limite. Les

limites sont communément exprimées en tefrmes
de limites temporelles pour lesquelles la linjite

est normalement acceptable. La durée
acceptable réelle d'une limite spécifique dépend
d'autres facteurs locaux tels que la tempérgture
ou la vitesse du vent.

direction OperationalLimitDirectio | Le sens de la limite.
nKind

Extrémités d'association

Mult [Mult] nom (type) note
a
partir
de
0..1 [0..*] OperationalLimit (OperationalLimit) Les limites opérationnelles associées a
ce type de limite

6.4.11 VoltageLimit

La limite opérationnelle appliquée a la tension.
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Attributs

nom type note

value Voltage Limite sur la tension. La limite haute ou basse
dépend du OperatoinalLimit.limitKind
type String hérité de: OperationalLimit
mRID String hérité de: IdentifiedObject
name String hérité de: ldentifiedObject
localName String hérité de: IdentifiedObject
pathName String hérité de: ldentifiedObject
aliasNafe String hérité de: IdentifiedObjectf\
descripfion String hérité de: IdentifiedObge/cN ~
Extrémités d'association /\x \w
Mult [Mult] nom (type) o
a
partir
de

0..* [1] OperationalLimitSet (OperationalLimitSet) N\ K ) er|te ch\Oper onalLimit
0.. [0..1] OperationalLimitType (OperatlomltT)yé‘)\ > he(te de‘.\O erationalLimit
1. {|10..1] ModelingAuthoritySet (ModelingNhoW \ \h\érité d;J: IdentifiedObject
6.5 [Topology
6.5.1 Résumé du paq

Extengion du paquetag
(conngctivité), soit Ia d

ensemble. De plu
équipgment est
indépgndante des 8

asse Terminal, modélise la Conngctivity
¢on dont les équipements sont conhectés
soit la définition logique de la fagon dpnt un
coupure fermés. La définition de Topolggy est
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+Memb

La Fig

Ident ifiedObject
ConnectivityNode

+ ConnectivityNode

- 353 -

+Terminals }ident ifiedObject]

0..1

T
+ ConnectivityNodes 0..*

0. [Core:: Terminal

+Termina 0..*

rOf_EquipmentContainer

+TopologicalNode

0..1

PowerSy stemResource
Core::ConnectivityNodeContainer

Core::
EquipmentContainer

T

W; : VtJKageLevel\

+\@§vel

+ TopologicalNo

Ident ifiedObyject

TomlogWe
LN

0..*

+ ConnectivityNodeContaine

+BaseVoltage

Ident ifiedObject

>

N

nas do

re — TopologicalNodeTerminal

umentée.

1

Core::BaseVoltage

IEC 2d20/11
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Core::
Identif iedObject

Core::
ConductingE quipment

ingEquipment

Core::

Pow erSystemResource 1+ MemberOf_PSR

A 0..*

+Contains_Measurements M eas:: +Measurements

Mreasurement g -

D-“+ Terminals

+Terminal

0/*
+Termigal

Core::

MemberOf_Equi tContai
ConnectivityNodeContainer +MemberOltquipmenttontainer

1 + ConnectivityNode

+ ConnectiMtyNodeContainer
\{ ConnectivityNode

+ ConnectivityNodes 0..*

+ ConnectivityNodes

Core::
EquipmentContainer

0..1NopologicalNode

0..

1
Topo\\gicalNo e

+AngleRef_[fopologicalNode 0\\>
+Topologicallsla

+AngleRef_Topologicallsland
o opologicallsland

IEC 2031/11

»* + TopologicalNodes

¥ — TopologyMeasRelations

La Fig
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La Fig

+ ReportingGroup

— 355 —

Ident ifiedObject

Core::
ReportingGroup

0..1 0..1
+ ReportingGroup

+BusNameMarker Q/*

IdentifiedObject
BusNameM arker

Figure 34 — Topo

ire 34 n'est pas documentée.

o

+ TopologicalNod: <x

ifiedO
opologic de

=0

IEC 2022/11

ject

3
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Identif iedObject

i

*

+Topologicallsland

0
ConngctivityNodeContainer .
+ TopologicalNode | 0..1
HConn ctivityNAeContainer 0..
+ icalNode +Topologi
0.7
TngcalNo}e\
opologicalNode 0..* [ {
Core:: + Topological es * - Buls/Blr;:nth el
Eduipment Container NN LA

Core:: ! Meas:: .
Pow erSystemResource ESIE
0..*
Core::
Equipment Gare::
A +Terminals [ Terminal Bus/Branch bus
+Terminal naming specificaiton|
i o static model.
i *
+ConductingEghipment 1 +Terminals | 0. -
A,
- N | +BysName¢Marker
Sore::h +BusNameMarker ,Q(sNamel\(;ke\r
ConductingE quipment <
+ ConnectivityNode | 0..1 =
+Col
ConnectivityNode ) N
+ ConnectivityNodes 0..* 0..*
+MemberOf_Equipme ner [~
@I 1 + ConnectivityNodes

1
\{oM::ControlArea
(\ netterchange: ActivePower +ControlArea
\ +\ p¥olerance: ActivePower <>
+ type: ControlAreaTypeKind 0.1
IEC |2023/11
lLégende
Anglais Francgais

Bus/Branch bus naming specificatlon static
model.

Modéle statique de spécification de dénomination de

topologie nodale

Switch/Node static model

Modéle statique Commutateur/Noeud

Bus/Branch calculated model

Modéle calculé de topolologie nodale

Figure 35 — Main

La Figure 35 est documentée comme suit. Ce diagramme montre toutes les classes incluses
dans le paquetage Topology de méme que les classes-clés externes, qui ont des associations

avec des classes Topology.
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6.5.2 BusNameMarker

Utilisé pour appliquer les noms normalisés d'utilisateur a des bus de topologie. Typiquement
utilisé pour la génération de cas "topologie nodale". Associé a un ou plusieurs
ConnectivityNode qui sont normalement une partie du nom du bus. Les ConnectivityNode
associés sont a relier par des commutateurs sans retenue. Pour une configuration de poste
en réseau bouclé, tous les nceuds de connectivité de jeux de barres dans l'anneau sont
typiquement associés. Pour un disjoncteur et un demi-schéma, les deux jeux de barres
seraient associés. Pour un réseau bouclé, tous les jeux de barres seraient associés. Pour une
configuration "rectiligne" de jeux de barres, seul le nceud de connectivité au niveau du jeu de
barres serait associé.

Attributs

nom type ote (\

mRID String hérité de: Identlfle@bj\\\[’\

name String hérité de: Idegr{\ed\\s{ec\t\ \

localNae String hérité de}xk{e%\fled\(\)?}&t

pathName String hérité d%’:\QeW(}Qéct\ >

aliasNafne String ?éﬁté de\kk\ﬁ{i\c?Objév\t

descripfion String erl e lde |ecbb;e{
Ext s d'ass ma!@bﬁ

Mult [Mult] nom (type) note
a

partir
de

0..1 [0..*] Connectivity e ( nectlv La liste des nceuds qui ont le méme pom
de bus dans la topologie normale.
Remarquer qu'il convient que cette lipte
de ConnectivityNode soit reliée par des
objets dérivés de Switch qui sont
normalement fermés.

0..* [O.. 1] Contr Ar ontr AM La zone de commande qui inclut le
BusNameMarker (c'est-a-dire marqugur
de nom de bus).

0..* ortj ng?%oup ReMgGroup Le groupe de reporting auquel ce
BusNameMarker appartient.
1. [O..1\M@\\\mgA\K\w/Set (ModelingAuthoritySet) hérité de: IdentifiedObject

6.5.3 | CohnectivityNode

Les (onnectivity nodes (nceuds de connectivité) sont des points ou les bornes d'un
équipement conducteur sont connectées avec une impédance nulle.

Attributs

nom type note
mRID String hérité de: ldentifiedObject
name String hérité de: IdentifiedObject
localName String hérité de: ldentifiedObject
pathName String hérité de: IdentifiedObject
aliasName String hérité de: IdentifiedObject
description String hérité de: ldentifiedObject
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Extrémités d'association

Mult [Mult] nom (type) note
a
partir
de
0..* [0..1] BusNameMarker (BusNameMarker) Le nom associé du noeud topologique

(TopologicalNode) contenant le
ConnectivityNode est dérivé par un
algorithme qui utilise le marqueur de nom

de bus.
0..* [1] MemberOf EgquipmentContainer Conteneur de ce noeud de connectivité
(ConnectivityNodeContainer) /'\
0..1 [0..*] Terminals (Terminal) Les bornes s'int nectent ayec ure
n rice

impédance nulléa u fLesmesures
sur un nceugss’ iquen{ ja tQutes sds
bornes.

0..* [0..1] TopologicalNode (TopologicalNode) Plusiedrs ConnectivityNode(s)\peuvent
s'agsocier pour folkmer qu'uh seul
Tdpotegical e,)selon I'état actuel gu
réseau. NK

1. ||10..1] ModelingAuthoritySet (ModelingAuthoritySet) / hé}té\m‘entifi\sgomect

6.5.4 | Topologicallsland

Sous-¢nsemble du réseau électriuemend opological islands | (ilots
topologiques) peuvent changer en mé e\l'etathdu réseau change (c'est-a-dire des
organg de coupures de déconnexion, d isj ¢ etc. chrangent I'état).

N r\ty}\ ) note

N
mRID L Bqng\ hérité de: IdentifiedObject
name < \) ? étri}g\ NV hérité de: IdentifiedObject

localNane NN ELAY hérité de: IdentifiedObject

pathNathe \$¢Qng > hérité de: IdentifiedObject

aliasNae \ \s{ring hérité de: IdentifiedObject

descripffon \ \\ \S)Rng hérité de: IdentifiedObject

\ Extrémités d'association

Mult [Mult] nom (type) note
a
partir
de
0..1 [0..1] AngleRef_TopologicalNode (TopologicalNode) La référence angulaire de I'flot.

Normalement, il y a un TopologicalNode
qui est sélectionné comme référence
angulaire pour chaque flot. D'autres
schémas de référence existent et, donc,
I'association est facultative.

1 [1..*] TopologicalNodes (TopologicalNode) Un noeud topologique appartient a un flot
topologique.
1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) hérité de: IdentifiedObject

6.5.5 TopologicalNode

Un ensemble de noeuds de connectivité qui, dans ['état courant du réseau, sont reliés
ensemble par n'importe quel sorte de commutateurs fermés, y compris des cavaliers. Les
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nceuds topologiques peuvent changer en méme temps que I'état du réseau change (c'est-a-
dire que des organes de coupure, des disjoncteurs, etc. changent I'état).

Attributs
nom type note

energized Boolean True (c'est-a-dire vrai) si le nceud est energized
(c'est-a-dire alimenté en énergie)

loadCarrying Boolean True (c'est-a-dire Vrai) si le nceud transporte
une charge

netlnjectionP ActivePower Puissance active d'injection nette

netinjectionQ ReactivePower Puissance réactive d'injecm

observapilityFlag Boolean Etat d'observabilité du rfcdud ~~

phaseApgle AngleRadians Déphasage du noegé\ \

voltage Voltage Tension du no;,nd\\ \

mRID String hérité de: IdentifiedObagt\

name String hérité dé\lc%n@gd&@t \

localNafne String heérte dewld tifi&Ob}x\ct

pathNare String (ﬁéritgh)e: Id tifwe/&

aliasNae String (\ né:»i’t)é/ée'/}ienti Object

descripfion String < Cherlté\de\{dém%e/dObject

\/
Extré mltes d

Mult [ note
a

partir
de

0..1 [0..%] Conn ctiv es (C nectjvity \)\/ Plusieurs ConnectivityNode(s) peuvent
s'associer pour ne former qu'un seul
TopologicalNode, selon I'état actuel du
réseau.

0..* [0..1] Conne ivit)NodeCo a.W Le conteneur de noeuds de connectiité
(Conn deGontainer) auquel le nceud de connectivité
appartient.

0..* [@..1] a (Co rolArea) La ControlArea ( zone de commande)) qui
inclut le noeud.

0..* [0..1] RepartingGroup (ReportingGroup) Le groupe de reporting auquel le ncelid
topologique appartient.

0..1 [0./] Terminal (Terminal) Les bornes associées au noeud
fopologique, Il peut étre utilisé a la place
d'un chemin de nceuds de connectivité
allant jusqu'a la borne, éliminant donc la
nécessité de modéliser les nceuds de
connectivité dans certains cas.
Remarquer que si les nceuds de
connectivité sont présents dans le
modéle, cette association ne serait
probablement pas utilisée.

0..1 [0..1] AngleRef_Topologicallsland (Topologicallsland) L'llot pour lequel le nceud est une
référence angulaire. Normalement, il y a
un nceud référence angulaire pour
chaque flot.

1..* [1] Topologicallsland (Topologicallsland) Un TopologicalNode (nceud topologique)
appartient a unTopologicallsland ( ilot)
topologique.

1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) hérité de: IdentifiedObject
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6.6 Wires
6.6.1 Résumé du paquetage Wires
Extension des paquetages Core and Topology qui modélise les informations des

caractéristiques électriques des réseaux transport et distribution. Ce paquetage est utilisé par
des applications de réseau telles que State Estimation, Load Flow et Optimal Power Flow.

Ident ifiedObject

Core::
Pow erSystemResource

A

-

Core::
Equipment

PowerT ransforn%'

Core:: AN
IConductingE quipment

Switch
ProtectedSwnN
—

ationExamplelnheritance

—>
|

IEC 2024/11

La Fig
dans U

e suit. Elle montre un exemple de relations d'héritage
ent a venir a I'appui de figures dans la documentgtion.
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La Fig

+First_Terminal

- 361 —

ore::Terminal

+Second_Terminal

1

+Terminals | 0..*

+ ConductingEquipment | 1

1

Core::

Equipment

IConductingE quipment

Conductor

+ HasFirst_MutualCoupling

Core::
Identif iedObje

d~

ACLineS egment

M utualCoupling

Lre 37 n'est

0..*

EE

bOch: Susceptance
distancel1: Lon

IK/
h
asSe d tydiCoupling

o/

IEC 2025/11
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«enumeration»
TapChangerKind
{root}

«enumeration»
Transf ormerControlM ode
{root}

«enumeration»
WindingType
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«enumeration» «enumerat
{root} | | WindingConnection

{root}

ion»

CoolantType

{root}

La Fig
spécifi

«enumeration»
SVCControlM ode
{root}

«enumeration»

S ynchronousM achineOperatingM ode

{root}

«Datatype»
CompositeSwitchType | |

{root}/

\

meraLion»

«Datatype» [N W
:Qperatl M bode nsf ormerCoolingType

{root}

AN \
\r\r.(_umeratiom,
.é«@ting onNd odeKin

Figure 38 — Datatypes

IEC 2026/11

nnées
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Core::
Identif iedObject

Core:: <}
Pow erSystemResource <}
TapChanger
s & VoltageControlZone
Core::
ConnectivityNodeContainer
Core::
c =1 EquipmentContainer. &
kbl Tompositeswitch Sk
Equipment Substation

Co re':(\\
Voltagelevel
Co re&%ay

N\

Pow erTransf ormer Plant
ine
Core:: Conducto \ \ Went
ConductingE quipment < //M <
A;ﬁ"&oéﬂy{i"d}{g MeSegment
Eg{gySon&e | Q

HeatExchanger

SeriesCompensator

Rectif ierlnverter

NG

‘B)ust ion
/

/ﬁ%ﬂ\tor Junction
< < ShuntCompensator
an
o7 FrequencyConverter
SNCh SynchronousM achine StaticVarCompensator

LoadBreakSwitch

ProtectedSwitch

Breaker

\I{'nper Fuse Disconnector GroundDisconnector

IEC 2027/11

Figure 39 — InheritanceHierarchy

La Figure 39 est documentée comme suit. Ce diagramme décrit les relations d'héritage entre
des classes de Wire ou liées a celui-ci.
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EquipmentContainer

Core::
Core:: f :
Core:: < 3 < ConductingE quipment
Pow erSystemResource Eailipment
%+ Contains_Equipments Zﬁ
0, Conductor
+MemberOf_EquipmentContainer
Core::

q\ SeriesCompensator
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ACLineSegment

0..1

+Region
%

+Lines

Line

La Fig
model

+Conductors 0..*

+ ConductorType | 0..1

ConductorType

A\

(N
\ DC\LNeSe\mnt

QR

+ ConductorType

+WireArrangements

'

Q =
WireArran:.e.:‘ent (\ w
3

+WireArra e& 0\
+WireType N0,

CRE_S

ure 40 — LineModel

IEC]

omme suit. Ce diagramme montre toutes les classes li

2028/11

eesS au
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Core::ldentif iedObject

description:

+oh b+

aliasName: String [0..1]

localName: String [0..1]
mRID: String [0..1] <
name: String [0..1]

pathName: String [0..1]

String [0..1]]

i

Core:
GeographicalRegion

Core:: [: Core::
ConnectivityNodeContainer|

Pow erSystemResource
A

A

+Region VO..

+Regions | 0..*

1

-MemberQ

Core:
SubGeographicalRegion

Core::
EquipmentContainer

+MemberOf_Equipme ontaiger
0..1

+Region |0..

+Substations | 0..*

JAVAVAY

+Region

+ ContainSquipmeng \\.\M/
Core::
Equipme!

+C

0..1

f_Substation Core::
Substation

MemberOf_Substation | 1

)ntains_VoItageW

te::

AN

Y%

f_Volkagelevel

IEC 2029/11

Figure 41 — NamingHierarchyPart1

La Figure 41 est documentée comme suit. Le diagramme montre la partie supérieure de la
hiérarchie de dénomination. La hiérarchie est une fagon d'organiser et de nommer
I'équipement. Par conséquent, elle est intimement liée a |' IdentifiedObject et a ses attributs.
La classe Equipment est en outre spécialisée en de nombreux sous-types qui sont tous
contenus par les sous-classes de EquipmentContainer.
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Core::ldentif iedObject

aliasName: String [0..1]
description: String [0..1]
localName: String [0..1]
mRID: String [0..1]
name: String [0..1]
pathName: String [0..1]

+ o+ + o+

Meas:: +Contains_MeasMemdrerOf_PSR
M easurement

Core::
Pow erSystemResource

T

apChanger

TapChangers | 0..*

0..* 1

HeatExchanger

€atExchanger/ 0..1

Production:: GeneratingUnit

CompositeSwitch
+MemberOf_PowerTransfe

+ Contains_SynchronousMachine nfé/
+ComposifeSwitch [ 0..1 +MembherQf _Ceneratingll Q.1
+Yitches | 0..* SynchronousM achine

Switch fe::

] Transf ormerWinding
ConductifigE quipment \> |—:|
Fuse

RegulatingCondEq nductor
Jumper
Discopnector DCLineSegment
GroundDisconnector tahicVarCémpeasata/r ACLineS egment
. nnector
[PmtectedSW|tch FreddendvConve
LoadBreakSwitch S huneCo mpensgtor BusbarSection
Bheaker Junction
EnergyConsumer

SerigsCompensatgr

Rectif ierinyefter

Ground

EnergySource

IEC _2D30/11

Figure 42 — NamingHierarchyPart2

La Figure 42 est documentée comme suit. Le diagramme montre la partie inférieure de la
hiérarchie de dénomination. Il montre comment la classe Equipment est en outre spécialisée
en de nombreux sous-types qui sont tous contenus par les sous-classes de
EquipmentContainer. Pour les sous-classes du conteneur d'équipement, se référer a la partie
1 du diagramme.
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Mea

Control

s::

+Controls

+ ControlledBy_RegulatingCon

RegulatingC

ondEq

~«_+ RegulatingCondEq

- 367 —

Core::
Pow erSystemResource

TapChanger

7

SynchronousM achine

1.%
+InitiallyysedBySynchrojousMachine
+Synchrond
Core::Qurve
+ReactiveC
+InitialReactiveGapapilityCurve
.1

1.5

+TapChanger

ReactiveCapabilityCurve

FrequencyComﬁﬁ\

<

La Fig
I'équip

«en eration\\
egulatingContyoIM odeXind

voltaBK)

ivePower

ivePower
urrextFlow
\3’&

usMachines
+Regulat{ngContre|
StaticVarCompensator +Rég(latingCo 0.1 R
\)Q\)S\egulaMtrol
+ discretd Boolean
P+ \umode: RggulatingControlMofleKind
¢ nge: Float
S huntCompensator targetvalue: Float
pabilityCurves { +RegulatingCi ol * 0.*
B - +RegulatingControl
*
- +Vermipal

J B Core::
T::ron:}zl/ RegularintervalS cl

edule

+RegulationSchedule [0..1

RegulationS chedule|

IEC 2031/11

e suit. Le diagramme montre toutes les classes liées a
a compensation de puissance réactive.
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Core::
Equipment

:] Pow erTransf ormer

A

+PowerTransforme,

1

<>+ MemberOf_PowerTransformer

1

+HeatExchdnger

Al

HeatExchanger

+

1.

Fontains_TransformerWindings

*

Conduyl

Core::

CtingE quipment

<I Transf ormerWinding

La Fig
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Core::

VoltageControlZone

- 369 —

+ VoltageControlZones + RegulationSchedule]

RegulationS chedule

0.*

+VoltageControlZone 0..1

0..1

+BusbarSection |1
BusbarSection
033/
Figure 45 — VoltageContra
La Figure 45 est documentée comme suit. Ce diagrd es classes liégs a la
régulation régionale de tension.
6.6.2 ACLineSegment
Un fillou une combinaison de fils gristiques électriques cohérenfes, et
formant un seul systéme électrique, orter du courant alternatif entfe des
points|du réseau.
[\/\ ON

oS [0
bOch /\ S c\e/;l)\ ce> hérité de: Conductor
bch /\ uscept})ce hérité de: Conductor
gOch \ \QoMnce hérité de: Conductor
gch & \ \ Cﬁlductance hérité de: Conductor
length ( \ \\ \ LongLength hérité de: Conductor
r \ \\/ Resistance hérité de: Conductor
ro > Resistance hérité de: Conductor
X Reactance hérité de: Conductor
x0 Reactance Frérité-de—Conductor
phases PhaseCode hérité de: ConductingEquipment
normalllylnService Boolean hérité de: Equipment
mRID String hérité de: IdentifiedObject
name String hérité de: IdentifiedObject
localName String hérité de: IdentifiedObject
pathName String hérité de: IdentifiedObject
aliasName String hérité de: IdentifiedObject
description String hérité de: IdentifiedObject
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Extrémités d'association
Mult [Mult] nom (type) note
a
partir
de
0..* [0..1] ConductorType (ConductorType) hérité de: Conductor
0..* [0..1] BaseVoltage (BaseVoltage) hérité de: ConductingEquipment
1 [0..*] ClearanceTags (ClearanceTag) hérité de: ConductingEquipment
0..* [0..*] ProtectionEquipments (ProtectionEquipment) hérité de: ConductingEquipment
1 [0..*] Terminals (Terminal) hérité de: Conductiment
1 [0..*] ContingencyEquipment (ContingencyEquipment) hérité de: Equip{r(}\ aN
0..* [0..1] MemberOf_EquipmentContainer hérité de:
(EquipmentContainer) <\§\\
1 [0..*] OperationalLimitSet (OperationalLimitSet) herité ( M
0..* [0..*] OperatedBy_Companies (Company) hgf'ﬁt\éQe\Poﬁsste Re%rce
1 [0..*] Contains_Measurements (Measurement) —h{xrmé\de: wé\Wesource
1 [0..*] OperatingShare (OperatingShare) / ,.Qér%é\dmvers\%stemResource
1 [0..1] OutageSchedule (OutageSchedule) f\\) ){ér}\é d\e\EowééystemResource
0. |[10..1] PsrLists (PsrList) N\ /\ > hekite de‘:\a?werSystemResource
0..* [0..1] PSRType (PSRType) \ \I‘Qité #: PowerSystemResource
0..* [0..*] ReportingGroup (ReportingGroup)/A hérité de: PowerSystemResource
1..* [0..1] ModelingAuthoritySet (ModelingAuthofitySet) )érité de: ldentifiedObject
6.6.3 Breaker (disjonkteu \)
Dispogitif de commut ‘etablir, de transporter et d'interrompfe des
courarts dans d jrcuit et aussi d'établir, de transporter pg¢ndant
une durée dé es courants dans des conditions anofmales
spécifiges de circ un court-circuit.
& Attributs

nom \ \ \/ type note
ratedCurl{Q \ \ \ CurrentFlow Courant de coupure nominal sur défaut.
inTransitTime \\ \ Seconds Le délai de transition de I'état ouvert a I'étaft

fermé.

normalQpen Boolean hérité de: Switch
switchOlnCoeunt Integer hérité de: Switch
switchOnDate AbsoluteDateTime hérité de: Switch
retained Boolean hérité de: Switch
phases PhaseCode hérité de: ConductingEquipment
normalllylnService Boolean hérité de: Equipment
mRID String hérité de: ldentifiedObject
name String hérité de: IdentifiedObject
localName String hérité de: ldentifiedObject
pathName String hérité de: IdentifiedObject
aliasName String hérité de: ldentifiedObject
description String hérité de: ldentifiedObject
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Extrémités d'association
Mult [Mult] nom (type) note
a
partir
de
0..* [0..*] OperatedBy_ProtectionEquipments hérité de: ProtectedSwitch
(ProtectionEquipment)
1 [0..*] RecloseSequences (RecloseSequence) hérité de: ProtectedSwitch
0..* [0..1] CompositeSwitch (CompositeSwitch) hérité de: Switch
0..* [0..*] SwitchingOperations (SwitchingOperation) hérité de: Switch
0.* [0..1] BaseVoltage (BaseVoltage) hérité de: Conductin/gE'@‘rp\ment
1 [0..*] ClearanceTags (ClearanceTag) hérité de: Condyzﬁ%Eg{pmﬁﬁk
0..* [0..*] ProtectionEquipments (ProtectionEquipment) hérité de: anﬁ\}fng&{p ent
1 [0..*] Terminals (Terminal) hérité ds,\o}»QUQI\\EQw\x\en
1 [0..*] ContingencyEquipment (ContingencyEquipment) her|te e Equ
0..* [0..1] MemberOf_EquipmentContainer M&w>
(EquipmentContainer)
1 [0..*] OperationalLimitSet (OperationalLimitSet) / he\m\\prm nt
0..* [0..*] OperatedBy_Companies (Company) M\ \ y{en,t\e &\PoMstemResource
1 [0..*] Contains_Measurements (Measu ent) A > héété\de'i F}NerSystemResource
1 [0..*] OperatingShare (OperatmgShar\ \ \@rité d;’: PowerSystemResource
1 [0..1] OutageSchedule (OutageScheduI/e)l héMe: PowerSystemResource
0..* [0..*] PsrLists (PsrList) K (\ érité de: PowerSystemResource
0. |[10..1] PSRType (PSRQ/{\ /\\ \ \ hérité de: PowerSystemResource
0..* [0..%] ReportlngGroHe (Qa{ort\}&gGroup) Y/ hérité de: PowerSystemResource
1.+ 0.1 ModenngAutrﬁoM}\@deh@\ho\E‘/ hérité de: IdentifiedObject
6.6.4 Busba@m
Condulcteur, dexco tedrs, ayant une impédance négligeable, seryant a
conneg¢ter un autfe enteondycteur au sein d'un seul poste.
Les njesure habituellement obtenues a partir de VoltageTransfgrmers
(transfo on) connectés a des sections de jeu de barres. Une section [de jeu
de barre usieurs bornes physiques mais, pour I'analyse, elle est modéliség avec
une squle borge
Attributs
nom type note
phases PhaseCode hérité de: ConductingEquipment
normalllylnService Boolean hérité de: Equipment
mRID String hérité de: ldentifiedObject
name String hérité de: IdentifiedObject
localName String hérité de: ldentifiedObject
pathName String hérité de: IdentifiedObject
aliasName String hérité de: ldentifiedObject
description String hérité de: IdentifiedObject
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Extrémités d'association

Mult [Mult] nom (type) note
a
partir
de
1 [0..1] VoltageControlZone (VoltageControlZone) Une VoltageControlZone (zone de
contréle de la tension) est contrdlée par
une BusbarSection (section de jeu de
barres) déterminée.
0..* [0..1] BaseVoltage (BaseVoltage) hérité de: ConductingEquipment
1 [0..*] ClearanceTags (ClearanceTag) hérité de: ConductingEquipment
0..* [0..*] ProtectionEquipments (ProtectionEquipment) hérité de: Conductir‘rﬁMent
1 [0..*] Terminals (Terminal) hérité de: ConduCtingEgsi m;hk
1 [0..*] ContingencyEquipment (ContingencyEquipment) hérité de: Eq(\qx \
0..* [0..1] MemberOf_EquipmentContainer hérité d quipm
(EquipmentContainer)
1 [0..*] OperationalLimitSet (OperationalLimitSet) ofit de\quQ{%nt
0..* [0..*] OperatedBy_Companies (Company) —thKde. wé\Wesource
1 [0..*] Contains_Measurements (Measurement) / ,_.Qér%é\de\:RQverS\%stemResource
1 [0..*] OperatingShare (OperatingShare) f\\ ) ){ér}\é d\e\EowégystemResource
1 [0..1] OutageSchedule (OutageSchedgﬁé\ A > hé‘i\té)de‘:\agwerSystemResource
0..* [0..*] PsrLists (PsrList) \ \@'ité d/e!: PowerSystemResource
0..* [0..1] PSRType (PSRType) / hérité de: PowerSystemResource
0..* [0..*] ReportingGroup (ReportingGroup‘X (\ )érité de: PowerSystemResource
1.+ 0.1 ModenngAuthong{Se MW\@@{S\) N > hérité de: IdentifiedObject
6.6.5 | CompositeSwitch
Modéle d'un e 3 mpautateurs) individuels compris dans la [méme
armoirg et si possip illages qui restreignent la combinaison des pogitions
de commutation. ey’ généralement dans des réseaux électriques de
distribption en mo
Un Cgmpo senter un (Ring-Main-Unit (RMU)) ou un appareillgge de
commpuitatiqn \avec des dispositifs internes primaires tels qu'un jeu de parres
interng Rteurs internes qui peuvent étre individuellement ouverts ou fermés.
Un Cdmpdsite ensemble de Switches qu'il contient peuvent aussi étre (tilisés
pour représenterf un commutateur a plusieurs positions, par exemple un commutateur qui peut
connegter un\circui a Terre (Ground), a I'air (Open), ou a une barre omnibus (Busbar).

Abdoadl s
ATIrrouts

nom

type note

compositeSwitchType

CompositeSwitchType Un code alphanumérique qui peut étre utilisé
comme référence pour une information
supplémentaire telle que la description du
schéma de verrouillage ("interlocking scheme"),

s'ily en a un.

normalllylnService Boolean hérité de: Equipment

mRID String hérité de: IdentifiedObject
name String hérité de: ldentifiedObject
localName String hérité de: IdentifiedObject
pathName String hérité de: ldentifiedObject
aliasName String hérité de: IdentifiedObject
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nom type note
description String hérité de: IdentifiedObject
Extrémités d'association
Mult [Mult] nom (type) note
a
partir
de
0..1 [0..*] Switches (Switch) Switches contenus dans ce commutateur
combiné Composite switch
1 10..7] ContingencyEquipment (ContingencyEquipment) herite de: Equmen}/\
0..* [0..1] MemberOf_EquipmentContainer hérité de: Equipzeit
(EquipmentContainer) N ('\
1 [0..*] OperationalLimitSet (OperationalLimitSet) hérité de: E uipﬁéﬁk
0..* [0..*] OperatedBy_Companies (Company) hérité %\R@S{SNe}}Qeche
1 [0..*] Contains_Measurements (Measurement) hé/riv*{d\ei Po&v&stﬁqﬂ?&u{ce
1 [0..*] OperatingShare (OperatingShare) h<ér,jt\é %{‘\ov&&@tem\ﬁesource
N
1 [0..1] OutageSchedule (OutageSchedule) / h&r&é\d‘e&\Powe%\xstemResource
0..* [0..*] PsrLists (PsrList) ( g éritéNPWstemResource
0. |[10..1] PSRType (PSRType) A \\/ héﬁt?;\de: \F@NerSystemResource
0..* [0..*] ReportingGroup (ReportingGrou&)\ \ \ hér%e/dé:\lgowerSystemResource
1. |[10..1] ModelingAuthoritySet (ModelingA@grity&{) \ herite-de: IdentifiedObject
6.6.6
Un cdde alphanumériq mation
supplémentaire telle q "), s'il
y en afun.
note
value
6.6.7
Combi 3rjau’conducteur ayant des caractéristiques électriques cohérerntes et
formar 5 dans
le résg
Attributs
nom type note
b0Och Susceptance Susceptance shunt homopolaire (de
chargement), uniformément répartie, de la
section de ligne compléte.
bch Susceptance Susceptance shunt directe (de chargement),
uniformément répartie, de la section de ligne
compléte.
gOch Conductance Conductance shunt homopolaire (de
chargement), uniformément répartie, de la
section de ligne compléte.
gch Conductance Conductance shunt directe (de chargement),
uniformément répartie, de la section de ligne
compléte.
length LongLength Longueur du segment pour calculer les
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nom type note

capacités d'une section de ligne.

r Resistance Résistance série directe de la section de ligne
complete.

r0 Resistance Résistance série homopolaire de la section de
ligne complete.

X Reactance Réactance série directe de la section de ligne
complete.

x0 Reactance Réactance série homopolaire de la section de
ligne compléte.

phases PhaseCode hérité de: ConductingEquipment

normalllylnService Boolean hérité de: Equipment (

mRID String hérité de: IdentifiedObiéct

name String hérité de: Identlfle@tﬁe\\t\

localNae String hérité de: Ide?(ﬁed\ébée

pathName String hérité deNeNfied%t \

aliasNafne String hérité des IdentiedOblect

descripfion String ryéﬁé M&W}Objég

Extrémités d' jati n/\

Mult [Mult] nom (typ \J note
a

partir
de [EN

0..* [0..1] ConductorType ( uctor Q Des sections de conducteur sont
physiquement décrites par un type d¢
conducteur

0..* [0..1] BaseVoltage (BWe) hérité de: ConductingEquipment

1 [0..7] Clear(\‘gag>(CIear%| \qu) \/ hérité de: ConductingEquipment

0..* [0..%] ProtecMPq’MpMWs (h‘o\tec}E\QQEtbipment) hérité de: ConductingEquipment

1 [0..4] Termin(z(s\b‘e\rmin ) 5 hérité de: ConductingEquipment

1 [0..%] Cnggckq}i{{me (ContingencyEquipment) hérité de: Equipment
0.* [0..1] emb&&}éﬁq ipmeqtContainer hérité de: Equipment

;zfm{m ntC@lta er)

1 \]@Noﬁ%ﬁqts}t (OperationalLimitSet) hérité de: Equipment

0..* 0..7] Op\@dB)&Compames (Company) hérité de: PowerSystemResource
1 [0..%] Contains\_Méasurements (Measurement) hérité de: PowerSystemResource
1 [0.:¥] OperatingShare (OperatingShare) hérité de: PowerSystemResource
1 [0..1] OutageSchedule (OutageSchedule) hérité de: PowerSystemResource
0..* [0..*] PsrLists (PsrList) hérité de: PowerSystemResource
0..* [0..1] PSRType (PSRType) hérité de: PowerSystemResource
0..* [0..*] ReportingGroup (ReportingGroup) hérité de: PowerSystemResource
1..% [0..1] ModelingAuthoritySet (ModelingAuthoritySet) hérité de: IdentifiedObject

6.6.8 ConductorType

Fil ou cable conducteur (selon les spécifications de I'lEEE). Un type spécifique de fil ou de
combinaison de fils non isolés les uns des autres, approprié pour transporter du courant
électrique. Il peut étre dénudé ou isolé.
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Attributs
nom type note
sheathResistance Resistance Résistance de la gaine des cables conducteurs
sheathReactance Reactance Réactance de la gaine des cables conducteurs
mRID String hérité de: IdentifiedObject
name String hérité de: IdentifiedObject
localName String hérité de: ldentifiedObject
pathName String hérité de: IdentifiedObject
aliasNag Strrg herité-de—tdentifiedObiest
descripfion String hérité de: IdentifiedObje};{(
N
Extrémités d'association {\\ x
Mult [Mult] nom (type) otw
a
partir
de
0..1 [0..*] Conductors (Conductor) s de cqnducteur sont
) décrites par un type d¢
N\
0..1 [0..*] WireArrangements (WireArrang rType (type de conductgur)
Se comppse de fils pouvant étre
nfiguyes de plusieurs fagons.
1..* [0..1] ModelingAuthoritySet (Modeling thor|tySe hérité de: IdentifiedObject
6.6.9 | Connector (conne \\/
Conducteur, ou groupe de < [ ance négligeable, servant a connegter un
autre e¢quipement con oste et qui sont modélisés avec unel seule

borne Jogique. Q
<\ Attributs
A\

nom \ \ \\/type note
phases ( \ %seCode hérité de: ConductingEquipment
normall yI}S‘teég \\ \ \B{)olean hérité de: Equipment
mRID NN\ ) | string hérité de: IdentifiedObject
name \ String hérité de: ldentifiedObject
localName String hérité de: ldentifiedObject
pathNarpe String hérité de: IdentifiedObject
aliasName String hérité de: ldentifiedObject
description String hérité de: IdentifiedObject

Extrémités d'association
Mult [Mult] nom (type) note
a
partir
de

0..* [0..1] BaseVoltage (BaseVoltage) hérité de: ConductingEquipment
1 [0..*] ClearanceTags (ClearanceTag) hérité de: ConductingEquipment
0..* [0..*] ProtectionEquipments (ProtectionEquipment) hérité de: ConductingEquipment
1 [0..*] Terminals (Terminal) hérité de: ConductingEquipment
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Mult [Mult] nom (type) note
a
partir
de
1 [0..*] ContingencyEquipment (ContingencyEquipment) hérité de: Equipment
0..* [0..1] MemberOf_EquipmentContainer hérité de: Equipment
(EquipmentContainer)
1 [0..*] OperationalLimitSet (OperationalLimitSet) hérité de: Equipment
0..* [0..*] OperatedBy_Companies (Company) hérité de: PowerSystemResource
1 [0..*] Contains_Measurements (Measurement) hérité de: PowerSystemResource
1 [0..*] OperatingShare (OperatingShare) hérité de: PowerSys}e’r’n‘Rerurce
1 [0..1] OutageSchedule (OutageSchedule) hérité de: Power)Sr?s\‘temRes&Q:e
0..* [0..*] PsrLists (PsrList) hérité de: P())/é{ stemResqurce
0. |[10..11 PSRType (PSRType) hérité d;'\P&\eréxs%TR&Qu}}e\/
0..* [0..*] ReportingGroup (ReportingGroup) hérité &e: P&vel\iys\qmﬁe\so%e
1. ||10..1] ModelingAuthoritySet (ModelingAuthoritySet) rgﬁt\e\dg\.\lde\ﬁﬂajoﬁe\ct
6.6.10| Enumération CoolantType
Méthofle de refroidissement d'une machine.
w G
nom /’L note

air HaN P
hydroggnGas ( /\ \) >
water )
6.6.11
Fil ou les uns des autres, ayant des caractérigtiques
électri sporter du courant continu entre des points dans la

Attributs

type note
dcSegnientindu nE\e \ Inductance Inductance du segment de ligne courant coptinu
chegmentResistanw Resistance Résistance du segment de ligne courant coptinu
b0Och Susceptance hérité de: Conductor
bch Susceptance hérité de: Conductor
gOch Conductance hérité de: Conductor
gch Conductance hérité de: Conductor
length LongLength hérité de: Conductor
r Resistance hérité de: Conductor
r0 Resistance hérité de: Conductor
X Reactance hérité de: Conductor
x0 Reactance hérité de: Conductor
phases PhaseCode hérité de: ConductingEquipment
normalllylnService Boolean hérité de: Equipment
mRID String hérité de: ldentifiedObject
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nom type note
name String hérité de: ldentifiedObject
localName String hérité de: IdentifiedObject
pathName String hérité de: IdentifiedObject
aliasName String hérité de: ldentifiedObject
description String hérité de: IdentifiedObject

Extrémités d'association
Mult [Mult] nom (type) note
a
partir
de . aN
0..* [0..1] ConductorType (ConductorType) hérité de: Céd\ug\fx \
0..* [0..1] BaseVoltage (BaseVoltage) hérité d/z/:\(‘\o%s@ct gBquipment
1 [0..*] ClearanceTags (ClearanceTag) hérité éﬂ M éﬁth
0..* [0..*] ProtectionEquipments (ProtectionEquipment) @e}QQOMngEﬁkupment
1 [0..*] Terminals (Terminal) / heéni h}e.\ du\\thmpment
1 [0..*] ContingencyEquipment (ContingencyEquipment) ’Wente\Q Wnt
0..* [0..1] MemberOf_EquipmentContainer hé de uipment
(EquipmentContainer) /\< > @ 5
1 [0..*] OperationalLimitSet (Operationall |tS\)\ \l\é\rité d}!: Equipment
0..* [0..*] OperatedBy_Companies (Compa hérité de: PowerSystemResource
1 [0..*] Contains_Measurements (Measur\gme t) )érité de: PowerSystemResource
1 [0..*] OperatingShare épNnM\ \) N > hérité de: PowerSystemResource
1 [0..1] OutageSchec{N{e (%g&c%le) ) hérité de: PowerSystemResource
0..* [0..*] PsrLists (Perst) hérité de: PowerSystemResource
0..* [0..1] PSRT\/er S%I’ype) < hérité de: PowerSystemResource
0..* [0..%] Reporting(oh\ﬁs(e\sgrti}g@yo\w hérité de: PowerSystemResource
1.+ 0.1 Model@M\h@ty\SQt Wenng\uthontysm) hérité de: IdentifiedObject
6.6.12 tionneur)
Dispogiti utation mécanique exploité manuellement ou par un moteur utilis¢ pour
changer ns un circuit ou pour isoler un circuit ou un équipement| d'une
source t conseillé d'ouvrir ou de fermer les circuits quand un cpurant
négliggableest | pu ou produit.
Attributs

nom type note
normalOpen Boolean hérité de: Switch
switchOnCount Integer hérité de: Switch
switchOnDate AbsoluteDateTime hérité de: Switch
retained Boolean hérité de: Switch
phases PhaseCode hérité de: ConductingEquipment
normalllylnService Boolean hérité de: Equipment
mRID String hérité de: IdentifiedObject
name String hérité de: ldentifiedObject
localName String hérité de: IdentifiedObject
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nom type note
pathName String hérité de: ldentifiedObject
aliasName String hérité de: IdentifiedObject
description String hérité de: IdentifiedObject
Extrémités d'association

Mult [Mult] nom (type) note

a
partir

de
0..* [0..1] CompositeSwitch (CompositeSwitch) hérité de: Switch /\
0..* [0..*] SwitchingOperations (SwitchingOperation) hérité de: Switc
0..* [0..1] BaseVoltage (BaseVoltage) hérité de: C(d\u\\h@EcMNt

_\
S

..*] ClearanceTags (ClearanceTag)

hérité d/zﬁ\(‘\onc}iqg\Exk p}>§nt

..*] ProtectionEquipments (ProtectionEquipment)

e 9e; ConmIEATUsR

..*] Terminals (Terminal)

v
e Be o RrelingEdgipment

..*] ContingencyEquipment (ContingencyEquipment) /

he é E\mp}l\ent

0..* [0..1] MemberOf_EquipmentContainer
(EquipmentContainer)

e x\w

1 [0..*] OperationalLimitSet (Operatlonwet%\\ > he te d mpment

0..* [0..*] OperatedBy_Companies (Compa}y\k \ \h\|te d)l[ PowerSystemResource
1 [0..*] Contains_Measurements (Measu?eﬁ%nt) hérité de: PowerSystemResource
1 [0..*] OperatingShare (OperatingShare\ (_\ )érité de: PowerSystemResource
1 [0..1] OutageScheduI{OMeM\ \) > hérité de: PowerSystemResource
0..* [0..*] PsrLists (Psrlps\ . ) hérité de: PowerSystemResource
0.* |[[0..1] PSRType (P@L{RT\yp{e)\ \ hérité de: PowerSystemResource
0..* [0..7] Repoﬁngérou%(Repc@ng our})\ hérité de: PowerSystemResource
1.+ 0.1 Modeﬁngf@h&@@aﬁ\(M&@NWritySet) hérité de: IdentifiedObject

6.6.13

Conso 'énergie: point de consommation sur le modéle de systéme
électri
Attributs
nom type note

customégrCeunt Integer Nombre de clients individuels représentés par
cette Demand (demande).

pfixed ActivePower Puissance active de la charge dont la grandeur
est fixe.

pfixedPct PerCent Puissance active fixe exprimée en pourcentage
de la puissance active fixe du groupe de
charge.

gfixed ReactivePower Puissance réactive de la charge dont la
grandeur est fixe.

gfixedPct PerCent Puissance réactive fixe exprimée en
pourcentage de la puissance réactive fixe du
groupe de charge.

phases PhaseCode hérité de: ConductingEquipment

normalllylnService Boolean hérité de: Equipment

mRID String hérité de: ldentifiedObject
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nom type note
name String hérité de: ldentifiedObject
localName String hérité de: IdentifiedObject
pathName String hérité de: IdentifiedObject
aliasName String hérité de: ldentifiedObject
description String hérité de: IdentifiedObject

Extrémités d'association
Mult [Mult] nom (type) note
a
partir
de . aN
0..* [0..1] LoadResponse (LoadResponseCharacteristic) La caractérigtiqlie de répgnsede chgrge
pour cette c%’}&\b\\&\>
1% [0..1] PowerCutZone (PowerCutZone) Un co om%%&é‘é&é@ affegté a
unezong de co re Je puissance.
0..* [0..1] BaseVoltage (BaseVoltage) h%r,jt\é MMQE@ipment
1 [0..*] ClearanceTags (ClearanceTag) / h&ng\d‘e;\cgnduk{inggquipment
0..* [0..*] ProtectionEquipments (ProtectionEquipment) . ( g ériAtéEKCon ingEquipment
1 [0..*] Terminals (Terminal) A \\/ héﬁt?e\de:@nductingEquipment
1 [0..*] ContingencyEquipment (Conting cyE‘s&ié&qent) \ hérﬁe/dz%:\équipment
0..* [0..1] MemberOf_EquipmentContainer hMe: Equipment
(EquipmentContainer)
1 [0..7] OperationaILimitSe)\(OperationaleitéQtN /ﬁérité de: Equipment
0..* [0..7] OperatedBy_Cor@ani ({\{omp\an\(\ \\) ‘\) hérité de: PowerSystemResource
1 [0..%] Contains_MeMem\ths \(‘Me@m{enﬁw hérité de: PowerSystemResource
1 [0..*] OperatingShare (Vpés@n\qsm}@ \ hérité de: PowerSystemResource
1 [0..1] Outaée\sﬁemﬁg (Outgquc duk\ hérité de: PowerSystemResource
0..* [0..7] PsrLists/QérL%l\K \/\\/ hérité de: PowerSystemResource
0. |[t0.1] PSRT@e}Qé&TySeq\ / hérité de: PowerSystemResource
0..* [0..%] W}Qro p(ReportingGroup) hérité de: PowerSystemResource
1. [o/q\M\\deli@MoNySMdelingAuthoritySet) hérité de: IdentifiedObject
6.6.14
Equivglent générique pour un fournisseur d'énergie sur un niveau de tension de transgort ou
de disf{ribution.
Attributs

nom type note
xn Reactance Réactance inverse de Thevenin
rn Resistance Résistance inverse de Thevenin
nominalVoltage Voltage Tension nominale phase a phase
X Reactance Réactance directe de Thevenin
r Resistance Résistance directe de Thevenin

voltageAngle

AngleRadians

Déphasage d'un circuit a phase ouvert

voltageMagnitude Voltage Valeur de la tension phase a phase d'un circuit
ouvert
x0 Reactance Réactance homopolaire de Thevenin
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nom type note
r0 Resistance Résistance homopolaire de Thevenin
activePower ActivePower Charge de source haute tension
phases PhaseCode hérité de: ConductingEquipment
normalllylnService Boolean hérité de: Equipment
mRID String hérité de: IdentifiedObject
name String hérité de: ldentifiedObject
localName String hérité de: IdentifiedObject
pathName String hérité de: ldentifiedObject
aliasNafne String hérité de: IdentifiedObjectf\
descripfion String hérité de: IdentifiedOby}

Extrémités d'association <\ W

Mult [Mult] nom (type) \)
a

partir
de

“\

0..* [0..1] BaseVoltage (BaseVoltage) ’Wente ngEqU|pment

1 [0..*] ClearanceTags (ClearanceTag) héfité de: nductingEquipment
O g

0..* [0..*] ProtectionEquipments (Protecticﬁ\liq}rp{nét) héMd%nductingEquipment

1 [0..*] Terminals (Terminal) > \ PM: ConductingEquipment

1 [0..*] ContingencyEquipment (Conting ncyENm\ hérité de: Equipment

0..* [0..1] MemberOf_Equip tCont hérité de: Equipment
(EquipmentContainer) {&\ fl\

1 [0..7] OperatlonaILlrn\Se\(Qpe\?\ah?n{le :Q»\et)\ hérité de: Equipment

0..* [0..%] Operat/QBy_éorw Cor}K\y\ hérité de: PowerSystemResource

1 [0..%] Cont@s_&ea%reme«s (M‘GQSU}AQW hérité de: PowerSystemResource

1 [0..7] Operating%ﬁak\(\iﬁ}\ratiw hérité de: PowerSystemResource

-] Outagé‘»a\e\u{le ( ta}&Schec@le) hérité de: PowerSystemResource

1 [0

0..* [0..%] W\(\ESNSB\ hérité de: PowerSystemResource

0..* 0..1] I5§RTyp\®SI%{ype hérité de: PowerSystemResource

0..* [6\] M tu&SQup (ReportingGroup) hérité de: PowerSystemResource

1.+ o 1]\M~9d\e\\19A\u{hMSet (ModelingAuthoritySet) hérité de: IdentifiedObject

6.6.15 Frequeanerter

Un dispositif pour convertir une fréquence en une autre (par exemple fréquence F1 en F2)

comprend une paire d'instances FrequencyConverter. L'une convertit de F1 en CC (courant
continu), I'autre de CC en F2.

Attributs
nom type note
frequency Frequency Fréquence du c6té CA (courant alternatif).
maxP ActivePower La puissance active maximale du cbété CC a

laquelle il convient que le convertisseur de
fréquence fonctionne.

maxU Voltage La tension maximale du c6té CC a laquelle il
convient que le convertisseur de fréquence
fonctionne.

minP ActivePower La puissance active minimale du c6té CC a
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nom type note

laquelle il convient que le convertisseur de
fréquence fonctionne.

minU Voltage La tension minimale du cété CC a laquelle il
convient que le convertisseur de fréquence
fonctionne.

operatingMode OperatingMode Mode de fonctionnement du convertisseur de
fréquence

phases PhaseCode hérité de: ConductingEquipment

normalllylnService Boolean hérité de: Equipment

mRID String hérité de: ldentifiedObject

name String hérité de: IdentifiedObject(

localNafne String hérité de: IdentifiedObiéct

pathName String hérité de: Identlfle@tﬁe\\t\

aliasNae String hérité de: Ide?(ﬁed\ébl

descripfion String hérité de/J\e fledO\j§t \ \/

Extrémités d' assoc

Mult [Mult] nom (type)
a

partir
de

0..1 [1..*] Controls (Control) hé ' e: RegulatingCondEq

0..* [0..1] RegulatingControl (RegulatingCo(ntrol)(\ \périté de: RegulatingCondEq

0..* [0..1] BaseVoltage (Ba Iltage hérité de: ConductingEquipment
sevatang— N NY N

1 [0..7] CIearanceTaq\s ((ﬁe\ara}g{ﬁag) hérité de: ConductingEquipment

0..* [0..%] Protectionqu{Jip\\eMrote&{io qu})q}ﬁ-)—/ hérité de: ConductingEquipment

1 [0..4] Termy?él\aqayinal) > hérité de: ConductingEquipment

1 [0..7] ContiMWnt ont\rg@n\fquipment) hérité de: Equipment

0..* [0..1] Membe qU| ontame hérité de: Equipment
(Equipment ontijn

1 (0.4 Qp’e?at@»@L‘mlt&(o}e\atlonalumitsa) hérité de: Equipment

0..* [O/{]\O})gratechkC&qpaMCompany hérité de: PowerSystemResource
1 [S\LC \Knsilv}e{sur%nents (Measurement) hérité de: PowerSystemResource
1 0..%] %&thgS\\are\&)peratmgShare) hérité de: PowerSystemResource
1 [0..1] Outage\Sstyeéule (OutageSchedule) hérité de: PowerSystemResource
0..* [Q%) PsrLists (PsrList) hérité de: PowerSystemResource
0..* [0..1] PSRType (PSRType) hérité de: PowerSystemResource
0..* [0..*] ReportingGroup (ReportingGroup) hérité de: PowerSystemResource
1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) hérité de: IdentifiedObject
6.6.16 Fuse

Dispositif de protection contre les surintensités avec un fusible a ouverture de circuit qui est
chauffé et rompu quand une surintensité le traverse. Un fusible est considéré comme un
organe de coupure parce qu'il interrompt le courant.
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Attributs

nom type note
ampRating CurrentFlow Courant de coupure nominal sur défaut
normalOpen Boolean hérité de: Switch
switchOnCount Integer hérité de: Switch
switchOnDate AbsoluteDateTime hérité de: Switch
retained Boolean hérité de: Switch
phases PhaseCode hérité de: ConductingEquipment
normalllylnService Boolean hérité de: Equipment /\
mRID String hérité de: ldentifiedObj
name String hérité de: Identifiec}Q’N}Q \
localName String hérité de: Iden)\eck{bjés\t
pathNarpe String hérité de: Ideﬁtlfleh’&aict\ >
aliasName String hérité d{h&{t\edWC \
descripfion String heyt»e-ﬂe\\l‘degtmob)g}t\/

Extrémités d'a 4:@n
= A

Mult [Mult] nom (typ Q note

partir
de

*[10..1] compositeSwitch (/Qomp08|teSW|\ch _hérité de: Switch

hérité de: Switch

hérité de: ConductingEquipment

0 (2
0..* [0..%] SwﬂchmgOperat@s\S{WT/NEOQ\\QUO\}\) ‘\>
0 J

L [0..1] BaseVoltage [(Besewtage) aN

A
(=]

2 Clearapg\eTagﬁ\ s (Clearan eTa})\ hérité de: ConductingEquipment

hérité de: ConductingEquipment

N
0..* [0..7] Prote&orﬁqmg\ments@ro%r\lon\E%J ent)
AN

1 [0..7] Termlnalsﬁ'eh\al hérité de: ConductingEquipment

1 [0..7] Contm@n&b&wlp nt}‘&‘\ntm/gzncyEqument)

hérité de: Equipment

hérité de: Equipment

0..* [0..1 erQf_EquiprientContainer
(EqU|p entContaine

hérité de: Equipment

1 [( ah&@{lelégt (OperationalLimitSet)

hérité de: PowerSystemResource

&edé\x_\O&Mames (Company)

o o Ner

1 [0..%] CoMM%surements (Measurement) hérité de: PowerSystemResource
1 [0 2 ]MO@peratingShare (OperatingShare) hérité de: PowerSystemResource
1 {0—H-OutageSchedute{OutageSechedule) hérite-deP FSystemR

ST OWeroyStef<eseufee

L [0..*] PsrLists (PsrList) hérité de: PowerSystemResource

hérité de: PowerSystemResource

0
0.* [0..1] PSRType (PSRType)
0

L [0..*] ReportingGroup (ReportingGroup) hérité de: PowerSystemResource

1..% [0..1] ModelingAuthoritySet (ModelingAuthoritySet) hérité de: IdentifiedObject

6.6.17 Ground

Point commun pour connecter un équipement conducteur mis a la terre tel que des
condensateurs-shunts. Le modéle de réseau peut avoir plus d'une mise a la terre.
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Attributs

nom type note
phases PhaseCode hérité de: ConductingEquipment
normalllylnService Boolean hérité de: Equipment
mRID String hérité de: ldentifiedObject
name String hérité de: IdentifiedObject
localName String hérité de: ldentifiedObject
pathName String hérité de: IdentifiedObject
aliasName String hérité de: IdentifiedObject/\
descripfion String hérité de: IdentifiedObM

Extrémités d'association

Mult [Mult] nom (type) \>
a

partir
de

0..* [0..1] BaseVoltage (BaseVoltage) / r—kserlt\\{ \OQ@uC gEquipment

1 [0..*] ClearanceTags (ClearanceTag) f\\) /Aer/k{de\.\t%)nductngqument

0..* [0..*] ProtectionEquipments (Protecti@/E}w’Qm@)\\ 8 hérité dei'\g}gnductingEquipment

1 [0..*] Terminals (Terminal) \ W: ConductingEquipment

1 [0..*] ContingencyEquipment (Continge, cyEqu1pr}aQ\)\ hérité de: Equipment

0..* [0..1] MemberOf EqmpmentContalner /%érité de: Equipment
(EqU|pmentConta|ner)

1 [0..7] OperatlonaIleltSk\OMatlonalL\\ t) hérité de: Equipment

o
: *

0..*] OperatedBy_ IZW(COA\@\NQ \/ hérité de: PowerSystemResource

A
8

2 Cont%{\kge%uremeg \\asm{&) hérité de: PowerSystemResource

_\
'E

27 Operam\&}p@raﬁhq }xg > hérité de: PowerSystemResource

1 [0..1] Outag;S’bQ\é{ule\(*QuégsSche le) hérité de: PowerSystemResource
o |01 Psr/\istNPs\ki}t\ hérité de: PowerSystemResource
0..* [0..1] I&SRTMSN'W%\ > hérité de: PowerSystemResource
0..* [(N&rti@?up }ReportingGroup) hérité de: PowerSystemResource

1. [O.Md gA\J{Wet (ModelingAuthoritySet) hérité de: IdentifiedObject

6.6.18 Grou%@nnector

Un dispesitif mécanique de commutation, motorisé ou opéré manuellement, utilisé pour

un circuit ou un équipement de Ground (terre).

isoler

Attributs

nom type note
normalOpen Boolean hérité de: Switch
switchOnCount Integer hérité de: Switch
switchOnDate AbsoluteDateTime hérité de: Switch
retained Boolean hérité de: Switch
phases PhaseCode hérité de: ConductingEquipment
normalllylnService Boolean hérité de: Equipment
mRID String hérité de: ldentifiedObject
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nom type note
name String hérité de: ldentifiedObject
localName String hérité de: IdentifiedObject
pathName String hérité de: IdentifiedObject
aliasName String hérité de: ldentifiedObject
description String hérité de: IdentifiedObject

Extrémités d'association

Mult [Mult] nom (type) note
a
partir
de
0. |[10..1] compositeswitch (CompositeSwitch) hérité de: S(ﬁc\\ \
0..* [0..*] SwitchingOperations (SwitchingOperation) hérité de”
0. |[10..1] BaseVoltage (BaseVoltage) hérité éve\ COMn qui

t
..*] ClearanceTags (ClearanceTag) I@é}&iQOMnQEﬁyipment

A
=]

0..* [0..*] ProtectionEquipments (ProtectionEquipment) /WCO du\s\tiMuipment

1 [0..*] Terminals (Terminal) ( ’Wérité\% anEquipment

1 [0..*] ContingencyEquipment (Contingep{yEquiprp\%t)\ héy(t\é\de:\&&uipment

N
0..* [0..1]MemberOf_EquipmentContaine& & & héhté/d: quipment

(EquipmentContainer)

1 [0..*] OperationalLimitSet (OperationallfﬁwﬁSet) hérité de: Equipment

0..* [0..*] OperatedBy_Companies (Compa}\y (_\ )érité de: PowerSystemResource
1 [0..*] Contains Measu<m\ Mea\smg}%}nt\) > hérité de: PowerSystemResource
1 [0..%] OperatlngSha{re\(Ob\ran\{;SI?aK ) hérité de: PowerSystemResource
1 [0..1] Outage/S\che(‘{JleW}e\Sch\e{x hérité de: PowerSystemResource

L [0..7] PsrLlé\s (%rh{ < hérité de: PowerSystemResource

0
0..* [0..1] PSRTypeéS}{\Q@\ \/\\/ hérité de: PowerSystemResource
0..* [0..7] Repor@g}s\rﬁue (R\aQoRTQQGrou ) hérité de: PowerSystemResource

1.+ 0.1 Wbéubpﬁr@etwdelingAuthoritySet) hérité de: IdentifiedObject

a xcme (éMgeur de chaleur)

6.6.19
Equipeme idissement de I'équipement électrique et I'extraction de chaleun.
Attributs

o™ type note
normalllylnService Boolean hérité de: Equipment
mRID String hérité de: ldentifiedObject
name String hérité de: IdentifiedObject
localName String hérité de: ldentifiedObject
pathName String hérité de: IdentifiedObject
aliasName String hérité de: ldentifiedObject
description String hérité de: ldentifiedObject
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Extrémités d'association
Mult [Mult] nom (type) note
a
partir
de
0..1 [1] PowerTransformer (PowerTransformer) Un transformateur peut comporter un
HeatExchanger (échangeur de chaleur).
1 [0..*] ContingencyEquipment (ContingencyEquipment) hérité de: Equipment
0..* [0..1] MemberOf_EquipmentContainer hérité de: Equipment
(EquipmentContainer)
1 [0..*] OperationalLimitSet (OperationalLimitSet) hérité de: Equipmer{
0..* [0..*] OperatedBy_Companies (Company) hérité de: Powgéy?\emoukﬁ
1 [0..*] Contains_Measurements (Measurement) hérité de: P@e&}s\em}%{s}u@e
1 [0..*] OperatingShare (OperatingShare) hérité \S%\te}\ees\
1 [0..1] OutageSchedule (OutageSchedule) hérité d\e\ Pow& Bﬂ" Me
0..* [0..*] PsrLists (PsrList) h%{k WWtem\Besource
0. |[10..1] PSRType (PSRType) / M}e\Power\wstemResourca
0..* [0..*] ReportingGroup (ReportingGroup) ( rBérité\de{PWstemResource
N\
1. |[10..1] ModelingAuthoritySet (ModelingA)a\horitysy\& \\/ héﬁté\de:\la;ntifiedomect
N —/
6.6.20f Jumper
Courtg section de conducteur avec eghgeable pouvant étre enleyée et
remplgcée manuellement si le CII’CUI’[ n'e . Il est a noter que les brgnches
d'impé&dance nulle peuve CtineSegment (c'est-a-dire segment de
ligne [de courant alternatif) pe (c'est-a-dire type de conddcteur)
d'impédance nulle

nom /\< note
normal@pen < \ BW hérité de: Switch
switchOnCount/\ \ Nger hérité de: Switch
switchOnD/a%e\\ \\\ \ \KgsoluteDateTime hérité de: Switch
retaineg \ \ \ > Boolean hérité de: Switch
phases N \ PhaseCode hérité de: ConductingEquipment
normalllylnSérvice Boolean hérité de: Equipment
mRID String hérité de: IdentifiedObject
name String hérité de: ldentifiedObject
localName String hérité de: IdentifiedObject
pathName String hérité de: ldentifiedObject
aliasName String hérité de: ldentifiedObject
description String hérité de: IdentifiedObject
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Extrémités d'association

Mult [Mult] nom (type) note
a
partir
de
0..* [0..1] CompositeSwitch (CompositeSwitch) hérité de: Switch
0..* [0..*] SwitchingOperations (SwitchingOperation) hérité de: Switch
0..* [0..1] BaseVoltage (BaseVoltage) hérité de: ConductingEquipment
1 [0..*] ClearanceTags (ClearanceTag) hérité de: ConductingEquipment
0..* [0..*] ProtectionEquipments (ProtectionEquipment) hérité de: Conductirr{EMent
1 [0..*] Terminals (Terminal) hérité de: COndQéNgEﬁuingr\
1 [0..*] ContingencyEquipment (ContingencyEquipment) hérité de: Eqﬁ&vqkqt \
0..* [0..1] MemberOf_EquipmentContainer hérité d qwé\t
(EquipmentContainer) {\
1 [0..*] OperationalLimitSet (OperationalLimitSet) hzéﬁt\é{w\qu@:\r%nt \
0..* [0..*] OperatedBy_Companies (Company) —h{xrmé\de: WQ\Wesource
1 [0..*] Contains_Measurements (Measurement) / ,Qérké\de}wvers\gstemResource
1 [0..*] OperatingShare (OperatingShare) /\\ ) ){ér}\é d\e\EowééystemResource
1 [0..1] OutageSchedule (OutageSched&A{ex A > hékité de‘:\B?werSystemResource
0..* [0..*] PsrLists (PsrList) \ \I‘Qité y: PowerSystemResource
0..* [0..1] PSRType (PSRType) /A hérité de: PowerSystemResource
0..* [0..*] ReportingGroup (ReportingGroup‘X (\ )érité de: PowerSystemResource
1.+ 0.1 ModelmgAuthon(Se Mo{dém\kkonm N > hérité de: IdentifiedObject
6.6.21| Junction
Point auquel un@l aquipements cgnducteurs sont connectés avec une résistance
homogolaire.
Attributs
@m \ S type note
phases /\\ \\ \ haseCode hérité de: ConductingEquipment
normall yln\Ss.Qi(N \\) Boolean hérité de: Equipment
mRID \ String hérité de: ldentifiedObject
name String hérité de: IdentifiedObject
localName String hérité de: |dentifiedObject
pathName String hérité de: ldentifiedObject
aliasName String hérité de: IdentifiedObject
description String hérité de: ldentifiedObject
Extrémités d'association
Mult [Mult] nom (type) note
a
partir
de
0..* [0..1] BaseVoltage (BaseVoltage) hérité de: ConductingEquipment
1 [0..*] ClearanceTags (ClearanceTag) hérité de: ConductingEquipment
0..* [0..*] ProtectionEquipments (ProtectionEquipment) hérité de: ConductingEquipment
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Mult [Mult] nom (type) note

a
partir

de
1 [0..*] Terminals (Terminal) hérité de: ConductingEquipment
1 [0..*] ContingencyEquipment (ContingencyEquipment) hérité de: Equipment
0..* [0..1] MemberOf_EquipmentContainer hérité de: Equipment

(EquipmentContainer)

1 [0..*] OperationalLimitSet (OperationalLimitSet) hérité de: Equipment
0..* [0..*] OperatedBy_Companies (Company) hérité de: PowerSystemResource
1 [0..*] Contains_Measurements (Measurement) hérité de: PowerSys}e’rrTRerurce
1 [0..*] OperatingShare (OperatingShare) hérité de: Power)Sr?s\‘temRes&Q:e
1 [0..1] OutageSchedule (OutageSchedule) hérité de: P \SK rr\Qerce

.+ |l10..4 PsrLists (PsrList) hérité de; P&\eréx\eqRe\Q\x{/

0
0. |[10..1] PSRType (PSRType) herité Q P\o‘e\\\gys\gm?z%ol)e
0

L [0..*] ReportingGroup (ReportingGroup) I—@t\e\dg\.\lz’ow\ysteh\l?esource

1. ||10..1] ModelingAuthoritySet (ModelingAuthoritySet) —he@“e\@\l‘éent\l\e}&gp%t

6.6.22( Line

Compgsant d'un systéme s'étendant ¢

a ja@ts ot d'un poste vers un point
d'interconnexion adjacent.

[@RN

nom /\ /\Qge \ \ \ note

mRID Stng =~ S\A(érité de: IdentifiedObject
N :

name I \S\tringK | herité de: IdentifiedObject
localNafne N\ 3 }tri ) hérité de: IdentifiedObject
pathNathe D hérité de: IdentifiedObject
aliasNae /\\ \grmg \ hérité de: IdentifiedObject
descripfion StW hérité de: IdentifiedObject

x\\\) Extrémités d'association
Mult t] nom (type) note

a
partir
de
0.* [0 1] Region{SubGeographicalRegion) Une Line{ligne} pout 8trecontenue par
une SubGeographical Region.

0..1 [0..*] Contains_Equipments (Equipment) hérité de: EquipmentContainer
1 [0..*] ConnectivityNodes (ConnectivityNode) hérité de: ConnectivityNodeContainer
0..1 [0..*] TopologicalNode (TopologicalNode) hérité de: ConnectivityNodeContainer
0..* [0..*] OperatedBy_Companies (Company) hérité de: PowerSystemResource
1 [0..*] Contains_Measurements (Measurement) hérité de: PowerSystemResource
1 [0..*] OperatingShare (OperatingShare) hérité de: PowerSystemResource
1 [0..1] OutageSchedule (OutageSchedule) hérité de: PowerSystemResource
0..* [0..*] PsrLists (PsrList) hérité de: PowerSystemResource
0..* [0..1] PSRType (PSRType) hérité de: PowerSystemResource
0..* [0..*] ReportingGroup (ReportingGroup) hérité de: PowerSystemResource
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Mult [Mult] nom (type) note
a
partir
de
1..% [0..1] ModelingAuthoritySet (ModelingAuthoritySet) hérité de: IdentifiedObject

6.6.23 LoadBreakSwitch

Dispositif de commutation mécanique capable de produire, transporter et interrompre des
courants en conditions normales de fonctionnement.

Attributs
YA
nom type M
ratedCufrrent CurrentFlow Intensité de couran imal gu'uw_fik otncgble
peut supporter darfs de nditigns es
énoncées

normalQpen Boolean hérité de: Swikch \ \ >

switchOpCount Integer hérité ((S\"Q\ \\\ \

switchOnDate AbsoluteDateTime héyi't’éﬁ'e@wt\cix \\/
retaineg Boolean ﬁéritﬁ‘dj—z: Switch >

phases PhaseCode (\ Wﬁe:/&{)n(ﬁk{ngEquipment

normalllylnService Boolean ( (\ @érit{de&Ex)uth

mRID String \@téWifiedObject

name String / hérite de: IdentifiedObject
localNafne String \ \\ Q\ekgt,é/de: IdentifiedObject
pathName Q tring \ \\) ‘\pgrité de: IdentifiedObject
aliasNafne [\ String (N \j hérité de: IdentifiedObject
descripfion \§\h\g hérité de: ldentifiedObject

VA\W

Mult W note
partir

de “
0..* [0X] Opetate ~ProtestionEquipments hérité de: ProtectedSwitch
1 [0..*]_Ree¢los eq}%nces (RecloseSequence) hérité de: ProtectedSwitch
0..* [0L AT CompositeSwitch (CompositeSwitch) hérité de: Switch
0..* Tt deTSwitch
0..* [0..1] BaseVoltage (BaseVoltage) hérité de: ConductingEquipment
1 [0..*] ClearanceTags (ClearanceTag) hérité de: ConductingEquipment
0..* [0..*] ProtectionEquipments (ProtectionEquipment) hérité de: ConductingEquipment
1 [0..*] Terminals (Terminal) hérité de: ConductingEquipment
1 [0..*] ContingencyEquipment (ContingencyEquipment) hérité de: Equipment
0..* [0..1] MemberOf_EquipmentContainer hérité de: Equipment

(EquipmentContainer)

1 [0..*] OperationalLimitSet (OperationalLimitSet) hérité de: Equipment
0..* [0..*] OperatedBy_Companies (Company) hérité de: PowerSystemResource
1 [0..*] Contains_Measurements (Measurement) hérité de: PowerSystemResource
1 [0..*] OperatingShare (OperatingShare) hérité de: PowerSystemResource
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Mult [Mult] nom (type) note
a
partir
de
1 [0..1] OutageSchedule (OutageSchedule) hérité de: PowerSystemResource
0..* [0..*] PsrLists (PsrList) hérité de: PowerSystemResource
0..* [0..1] PSRType (PSRType) hérité de: PowerSystemResource
0..* [0..*] ReportingGroup (ReportingGroup) hérité de: PowerSystemResource
1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) hérité de: IdentifiedObject
6.6.24 —MutualCoupling
Cette ¢lasse représente le couplage mutuel de ligne homopolaire.
Attributs
nom type \ \Q\Q\te\ )
b0Och Susceptance Suscepfance nt ouplage mutuel
hom |at Aniformément
artie, €ction I|g e compléte
distancg11 LongLength Dlst nc ent la pr e borne spécifiée fde la
f\ ébut\de la reg|on couplée
distancg12 LongLen ista ce(ﬂ}) remiére borne spécifiée fe la
ligre &t la de la région couplée
distancg21 LongLength Di tancM la deuxiéme borne spécifiée|de
la ligne et le début de la région couplée
distancg22 LongLengt ce entre la deuxiéme borne spécifiéelde
/\ Iavligne et la fin de la région couplée
gOch C\&ductance Conductance shunt de couplage mutuel
homopolaire (de chargement), uniformément
répartie, de la section de ligne compléte
r0 Q esistance Couplage d'impédance mutuel homopolaire
entre branches, résistance
x0 esi\gt/an Couplage d'impédance mutuel homopolaire
entre branches, réactance
mRID \ \${Qng hérité de: IdentifiedObject
name \ \\ \ Nstfing hérité de: IdentifiedObject
localNae~ \\; \\ \ | string hérité de: IdentifiedObject
\Y
pathName \ String hérité de: ldentifiedObject
aliasNafne N String hérité de: IdentifiedObject
descripfion String hérité de: IdentifiedObject
Extrémités d'association
Mult [Mult] nom (type) note
a
partir
de
0..* [1] First_Terminal (Terminal) La borne de départ pour le calcul des

distances le long de la premiére bran
couplage mutuel MutualCoupling ne
serait utilisé que pour des bornes de
premiére et seconde bornes d'un

de ligne CA différents.

che

du couplage mutuel. Normalement, le

segments de ligne CA (c'est-a-dire en
courant alternatif). Il convient que les

couplage mutuel pointent des segments
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Mult [Mult] nom (type) note
a
partir
de
0..* [1] Second_Terminal (Terminal) La borne de départ pour le calcul des

distances le long de la deuxiéme branche
du couplage mutuel.

1..% [0..1] ModelingAuthoritySet (ModelingAuthoritySet) hérité de: IdentifiedObject

6.6.25 Type de données OperatingMode

Nom littéral d'un mode opératoire.

Attributs

(@AN
e

value String

6.6.26| Plant

Un Plant (c'est-a-dire une centrale) est une collectio s a des flins de

produgtion.

o e N

mRID String / hé\rnéde: IdentifiedObject

name String \ (\ h& ité/}e: IdentifiedObject

localNafne { Petridg NN\ XL | herité de: IdentifiedObject

pathNathe N St\n\ng(\ ) hérité de: IdentifiedObject

aliasNafne L Ef\ing \ hérité de: IdentifiedObject

descripton < > 2 <§trir§\ hérité de: IdentifiedObject

Mult Ve) note

é N
partir

23 BN
0..1 *w S_ u\n/ents (Equipment) hérité de: EquipmentContainer
1 [0..%] Connwodes (ConnectivityNode) hérité de: ConnectivityNodeContainef
0..1 [0:¢*} TopologicalNode (TopologicalNode) hérité de: ConnectivityNodeContainef
0..* [0..*] OperatedBy_Companies (Company) hérité de: PowerSystemResource
1 [0..*] Contains_Measurements (Measurement) hérité de: PowerSystemResource
1 [0..*] OperatingShare (OperatingShare) hérité de: PowerSystemResource
1 [0..1] OutageSchedule (OutageSchedule) hérité de: PowerSystemResource
0..* [0..*] PsrLists (PsrList) hérité de: PowerSystemResource
0..* [0..1] PSRType (PSRType) hérité de: PowerSystemResource
0..* [0..*] ReportingGroup (ReportingGroup) hérité de: PowerSystemResource
1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) hérité de: IdentifiedObject

6.6.27 PowerTransformer

Appareil électrique constitué de deux enroulements couplés ou plus, avec ou sans cceur
magnétique, destiné a introduire un couplage mutuel entre les circuits électriques. Les
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transformateurs peuvent étre utilisés pour controler la tension et le déplacement de phase
(flux de puissance active).

Attributs
nom type note

bmagSat PerCent Susceptance d'aimantation du shunt central
dans la zone de saturation

magBaseU Voltage Tension de référence a laquelle les mesures de
saturation d'aimantation ont été effectuées

magSatFlux PerCent Niveau de flux au coude de la courbe de
Sataration

phases PhaseCode Décrit les phases suppoytées par u

transformateur de pU| an e

transfCgolingType TransformerCoolingType Type de refrmdms@e\\{tra\w\fc};@te}s

normalllyInService Boolean hérité de: quﬁ?ﬂ{\

mRID String hérité de/J\eNfledmt \

name String hérité dg\dm db\Qj\ \

localNafne String ryﬁe Mmﬁom}ag

pathNarhe String (héritéak-: Ide ifiew

aliasNae String ( Méﬁe/}\?ntif\'égowect

X

descripfion String (herlté\de \'d/em)}‘lédObject

\_/
Extr mltes d

Mult M note
a

partir
de

1 [0..1] Heat ng (Heat \) Un transformateur peut comporter un
échangeur de chaleur.

1 [1..7] Contams rans rmegWindi \/ Un transformateur comporte des
(Transforme enroulements.

1 [0..7] Cng\nckq}u{me (CMencyEqument) hérité de: Equipment

0..* [0..1] emb%q ipmegtContainer hérité de: Equipment

/zrm'{m ntCQna er)

1 \]\OWOWtS} (OperationalLimitSet) hérité de: Equipment

0..* 0..%] O}e»z{tedB)&Companles (Company) hérité de: PowerSystemResource
1 [0..1] Contains\_Méasurements (Measurement) hérité de: PowerSystemResource
1 [0.:¥] OperatingShare (OperatingShare) hérité de: PowerSystemResource
1 [0..1] OutageSchedule (OutageSchedule) hérité de: PowerSystemResource
0..* [0..*] PsrLists (PsrList) hérité de: PowerSystemResource
0..* [0..1] PSRType (PSRType) hérité de: PowerSystemResource
0..* [0..*] ReportingGroup (ReportingGroup) hérité de: PowerSystemResource
1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) hérité de: IdentifiedObject

6.6.28 ProtectedSwitch

Un ProtectedSwitch (c'est-a-dire un commutateur protégé) est un dispositif de commutation
qui peut étre actionné par ProtectionEquipment (c'est-a-dire I'équipement de protection).
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Attributs

nom type note
normalOpen Boolean hérité de: Switch
switchOnCount Integer hérité de: Switch
switchOnDate AbsoluteDateTime hérité de: Switch
retained Boolean hérité de: Switch
phases PhaseCode hérité de: ConductingEquipment
normalllylnService Boolean hérité de: Equipment
mRID String hérité de: IdentifiedObject/\
name String hérité de: IdentifiedObM
localNae String hérité de: Identifiec}Q’N}Q \
pathName String hérité de: Iden)\eck{bjés\t
aliasNae String hérité de: Ideﬁtlfleh’&aict\ >
descripfion String hérité d{h&{t\edWC \

Extrémités d'assw
P\

Mult [Mult] nom (type) \) G note

a
partir
de
0..* [0..%] OperatedBy_ProtectlonEqumen Les équipements de protection qui fgnt
(ProtectionEquipment) nctionner ce ProtectedSwitch.
1 [0..*] RecloseSequenc eclo w Un disjoncteur peut avoir une ou

plusieurs refermetures automatiques
aprés un déclenchement.

L [0..1] Comp03|teS |tch OS|te WI hérité de: Switch

0
0. |[10.1 swit ng?)per}t.ons ({wn\?@gd\r}l\oﬂf hérité de: Switch
0

L [0..1] BaseVo\(aé}B\\sé\QltabQ > hérité de: ConductingEquipment

_\
S

| Cleara(@;@gé ((}%rNTag)> hérité de: ConductingEquipment

0..* [0..7] PN%QEq\{lp nt&ﬁrMnEquipment) hérité de: ConductingEquipment

1 A len;&\}&e }mna})\/ hérité de: ConductingEquipment

1 [( ]E@Ql\nngqmeent (ContingencyEquipment) hérité de: Equipment

0..* [0..1] m\ro EMentContamer hérité de: Equipment
(EquipmentContainer)

1 [0..9] OperatioMimitSet (OperationalLimitSet) hérité de: Equipment

0..” [0+.*] OperatedBy Companies (Company) hérité de: PowerSystemResource
1 [0..*] Contains_Measurements (Measurement) hérité de: PowerSystemResource
1 [0..*] OperatingShare (OperatingShare) hérité de: PowerSystemResource
1 [0..1] OutageSchedule (OutageSchedule) hérité de: PowerSystemResource
0..* [0..*] PsrLists (PsrList) hérité de: PowerSystemResource
0..* [0..1] PSRType (PSRType) hérité de: PowerSystemResource
0..* [0..*] ReportingGroup (ReportingGroup) hérité de: PowerSystemResource
1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) hérité de: IdentifiedObject

6.6.29 ReactiveCapabilityCurve

Courbe enveloppe nominale de puissance réactive en fonction de la puissance active de la
machine synchrone, en mode générateur et moteur. Il existe, pour chaque valeur de
puissance active, une valeur limite supérieure et inférieure correspondante de la puissance
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réactive. Traditionnellement, il y aura une courbe distincte pour chaque état du fluide de
refroidissement, tel que la pression de I'nydrogéne. Les valeurs de 'axe Y1 représentent le
minimum de la puissance réactive alors que les valeurs de I'axe Y2 représentent le maximum
de la puissance réactive.

Attributs

nom type note

coolantTemperature Temperature Température du fluide de refroidissement de la
machine (par exemple I'air ambiant ou I'eau de
circulation du stator)

hydrog rPressure Presstre Presstordu-fiaidederefrotdt 3 e
d'hydrogéne

curveStyle CurveStyle hérité de: Curve /\\ N\
xUnit UnitSymbol hérité de: Curve (\ \
xMultiplfer UnitMultiplier hérité de: Cuye\\ \
y1Unit UnitSymbol hérité de: Cuk\e

XN/
yIMultiglier UnitMultiplier hérité dé\c\ug\ \ \
y2Unit UnitSymbol h/em\uw{ \

y2Multiglier UnitMultiplier (ﬂéri@' C\ \)

mRID String ( herfﬁeﬁe ntl\et%ObJect
name String < < A Chérité\de.\dé MObject
localNafne String x N{ité deUdertifiedObject
pathNarhe String ( \Qérit\é\de: IdentifiedObject
aliasName Strln/g\ \ \ \ \h\’\mé/de' IdentifiedObject
descripfion r ng \)z’)rlte de: IdentifiedObject

L\\/\ wd 'association

Mult ult] nem (B{Q note
i <\

partir
de
0..1 [1..%] Iqitially\sedB}S yn sMachine Machines synchrones utilisant cette
(S&:h nous in courbe comme courbe par défaut.
0..* *1S Machines (SynchronousMachine) Machines synchrones utilisant cette
courbe.
1 [0..4] Cu%s{hedyeoatas (CurveData) hérité de: Curve
1..% [0« 1}.ModelingAuthoritySet (ModelingAuthoritySet) hérité de: IdentifiedObject

6.6.30—Rectifierinverter

Equipement de conversion alternatif/continu bidirectionnel pouvant étre utilisé pour contréler
le courant continu, la tension continue, le flux d'énergie continue ou I'angle d'amorgage.

Attributs
nom type note
ratedU Voltage Tension de base primaire du
redresseur/onduleur.
bridges Integer Nombre de ponts.
commutatingReactance Reactance Réactance de commutation, sur la fréquence du

bus alternatif.

commutatingResistance Resistance Résistance de commutation.
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nom type note

compoundResistance Resistance Résistance compound.

minCompoundVoltage Voltage Tension continue compoundée minimale.

frequency Fréquence Fréquence du coté CA (courant alternatif)

maxP ActivePower La puissance active maximale du cb6té CC a
laquelle il convient que le convertisseur
fonctionne.

minP ActivePower La puissance active minimale du cb6té CC a
laquelle il convient que le convertisseur
fonctionne.

maxU \/n“’aga | 2 tonsion-maximale-ducdts-CC 3 |c\q||n||n i|

convient que le convertisseur fongtionne!

minU Voltage La tension minimale dy/coté a laguelle
convient que le conye{' seur\fonstionne,

operatirjgMode OperatingMode Mode de fonctionné@ H\}u\con\e\rtﬁs{aup

phases PhaseCode hérité de: Co@u?ﬁ‘r\q\ qu\;\mgh\ \
o\

normalllylnService Boolean hérité dyEq\}xin

mRID String hewe_d\\.wgn\nﬁoh\\\)

name String ﬁrité de:mir?tl'ﬁKdObjehs}

localName String N ‘Qéri)é y/e:Nerh*Qeszt

pathNarpe String /\ A )érit{de&%nwgobject

aliasNae String érité/de: ldenfifiedObject
descripfion String he e de: IdentifiedObject
/E*(‘gﬂ"%‘?w
Mult [Mu (ty e) note
a

partir
de

0. |[t0.1] Baseva{aém%éwltam ) hérité de: ConductingEquipment

1 [0..%] CIeara(ée\l'\}gi ((ﬁ‘aqra%c&Tag)) hérité de: ConductingEquipment

0..* [0..7] P/zrt\tMEq\\ip}»Q \QotectionEquipment) hérité de: ConductingEquipment

1 0..7] Tx\mlnaﬁ\@ar}\nav hérité de: ConductingEquipment

1 [é\]é&&\{]gwqwbwent (ContingencyEquipment) hérité de: Equipment

0..* [0..1] m%ro EMentContamer hérité de: Equipment
(EquipmentContaiier)

1 [0.2%] OperatioMimitSet (OperationalLimitSet) hérité de: Equipment

0..* [0%*] OperatedBy_Companies (Company) hérité de: PowerSystemResource
1 [0..*] Contains_Measurements (Measurement) hérité de: PowerSystemResource
1 [0..*] OperatingShare (OperatingShare) hérité de: PowerSystemResource
1 [0..1] OutageSchedule (OutageSchedule) hérité de: PowerSystemResource
0..* [0..*] PsrLists (PsrList) hérité de: PowerSystemResource
0..* [0..1] PSRType (PSRType) hérité de: PowerSystemResource
0..* [0..*] ReportingGroup (ReportingGroup) hérité de: PowerSystemResource
1..% [0..1] ModelingAuthoritySet (ModelingAuthoritySet) hérité de: IdentifiedObject

6.6.31 RegulatingCondEq

RegulatingCondEq  (équipement conducteur de régulation) est un type de
ConductingEquipment (équipement conducteur) pouvant régler les Measurements (mesures)
et comporter un RegulationSchedule (programme de régulation).
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Attributs

nom type note
phases PhaseCode hérité de: ConductingEquipment
normalllylnService Boolean hérité de: Equipment
mRID String hérité de: IdentifiedObject
name String hérité de: IdentifiedObject
localName String hérité de: ldentifiedObject
pathName String hérité de: IdentifiedObject
aliasNag Strrg herité-de—tdentifiedObiest
descripfion String hérité de: IdentifiedObje}{(

Extrémités d'association (\\ x

Mult [Mult] nom (type) otw
a

partir
de

par exemple la magnétisgtion

égulatio
d' mach' e synchrone ou l'actionpeur
disjonct 'une batterie de
ondensateurs.

0..1 [1..*] Controls (Control) Les sorties)de corymande utilisées ppur
mmaqQder effectiwvement un dispositif de

0..* [0..1] RegulatingControl (RegulatingContre}) copie a partir de ...

0..* [0..1] BaseVoltage (BaseVoltage) ( }qérité de: ConductingEquipment

AN
1 [0..*] ClearanceTags (?I/}xq ﬁa‘g\\ \\ \ hérité de: ConductingEquipment
)\/

0..* [0..%] Protect|onEqLF\pm§*3 (Ntectlonﬁh.{\sqent hérité de: ConductingEquipment

1 [0..*] Terminals (Tefrml hérité de: ConductingEquipment

1 [0..7] Conti{ée}ssyEbJipmen?((%&tinM:Wment) hérité de: Equipment

0.5 ||[0..1] Memberdt EauipmentC taiw hérité de: Equipment
(EquipmentCO/a\ iner

1 (0.4 OperaﬁqnékNSet\@qumitSet) hérité de: Equipment

0..* [0..%] Q{eﬁe\ﬁq_}s{)m niesNCompany) hérité de: PowerSystemResource

1 [()//*]\C&Rtain\\masbr\emM(Measurement) hérité de: PowerSystemResource
1 \]\()Wnb%h@@ ((>)erat|ngShare hérité de: PowerSystemResource
1 [0..1] WSCh@QUIe (OutageSchedule) hérité de: PowerSystemResource
0..* [0.,%] PsrLists rList) hérité de: PowerSystemResource
0..* [0.:] PSRType (PSRType) hérité de: PowerSystemResource
0..* [0..*] ReportingGroup (ReportingGroup) hérité de: PowerSystemResource
1..% [0..1] ModelingAuthoritySet (ModelingAuthoritySet) hérité de: IdentifiedObject

6.6.32 RegulatingControl

Spécifie un ensemble d'équipements qui fonctionnent ensemble pour commander une
grandeur de systéme électrique telle que la tension ou le flux.
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Attributs
nom type note
mode RegulatingControlMode Le mode de commande de régulation
Kind actuellement disponible. La présente
spécification permet de déterminer le genre de
régulation sans la nécessité d'obtenir les unités
a partir d'un programme.
targetRange Float Il s'agit de la plage cible d'entrée de cas. Elle
exécute la méme fonction que I'attribut value2
sur le programme de régulation dans le cas ou
les programmes ne sont pas utlllses Cette
vateur-ates—drités—apprepH e
mode.
targetValue Float La valeur cible spécifié .
Cette valeur peut ét r
cible sans utilisatigh de p gramme
valeur a les unifés e
mode.
discrete] Boolean La régu t effect e nsMode
dlscret
mRID String hésité M\Boﬁv\ct
name String (ﬁérit(rd)e: |d¥atifie bje}
localNafne String (\ }\e',vﬂ%é/ée:/I\enti\ﬁeQObject
pathName String < < N\ €hérité\de:\denqﬁe60bject
aliasNafne String Waité de IderfifiedObject
descripfion String her}a\de IdentifiedObject
<\ (E\l*%\g}'}s%atlon
Mult ult om (t note
a
partir
de
0..1 [0..%] Regulat| ondEg ( gulati Mq) L'équipement participant a la commande
de régulation.
0..* [0..1]1R Iat he le ( gMnSchedule) Programme pour cette commande de
<99u\ régulation.
0..1 apCh e\(Ta Cha\ger) Les changeurs de prise participant afla
a& régulation.
0..* lnal ( \“ré La borne associée a cette commandg de
régulation.
0..* [0« *}OperatedBy_Companies (Company) hérité de: PowerSystemResource
1 [0*] Contains—Measurements{(Measurement) hérité-de- PowerSystemResource
1 [0..*] OperatingShare (OperatingShare) hérité de: PowerSystemResource
1 [0..1] OutageSchedule (OutageSchedule) hérité de: PowerSystemResource
0..* [0..*] PsrLists (PsrList) hérité de: PowerSystemResource
0..* [0..1] PSRType (PSRType) hérité de: PowerSystemResource
0..* [0..*] ReportingGroup (ReportingGroup) hérité de: PowerSystemResource
1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) hérité de: IdentifiedObject

6.6.33 Enumération RegulatingControlModeKind

Le genre de modéle de régulation. Par exemple: tension de régulation, puissance réactive,

puissance active, etc.
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Enums
nom note
voltage La tension est spécifiée.
activePower La puissance active est spécifiée.
reactivePower La puissance réactive est spécifiée.
currentFlow L’intensité est spécifiée.
fixed Le mode de régulation est fixe et donc ne régule pas.

6.6.34 RegulationSchedule

Modéle prédéfini sur une longue durée pour une variable commandée, pay’exemple la.tension
du jeu|de barres.

Attributs
nom type \ \te\ )

lineDrogCompensation Boolean Indicatelir in e Ia co pensat|on de

pert},_de\' e lig
lineDrogR Resistance ﬁsistan&e\paga de\gne
lineDropX Reactance = ‘Bea t%cg\de})@'tex'f/gne
timeStep Seconds/\ A >ﬁer|te(de(R§guIa)tervaISchedule
endTimg AbsoluteD eTi%e\ \Qerlte\(e. Reg})larlntervaISchedule
startTime AbsoluteDg}e%me he\'\é de: BasiclntervalSchedule

value1Unit UnitSymbA{ (N M@é)e: BasicIntervalSchedule

value1Multiplier ( Unimé\ \) h;é,rité de: BasicIntervalSchedule

value2Unit N UNSymboI hérité de: BasiclntervalSchedule
N
value2Multiplier [ \QitM ipler hérité de: BasiclntervalSchedule

mRID < \) } étri}g\ NV4 hérité de: IdentifiedObject

name /\ Sthi N > hérité de: IdentifiedObject

localNafne /\ §J{ing > hérité de: IdentifiedObject

pathName \ tring hérité de: ldentifiedObject
aliasNafne \ \ \ s/u?ng hérité de: IdentifiedObject
descripto( \ AW \ String hérité de: IdentifiedObject
AN
Extrémités d'association
Mult [Mult] nom (type) note
a
partir
de
0..1 [0..*] RegulatingControl (RegulatingControl) Les commandes de régulation qui ont ce
Schedule (c'est-a-dire ce programme).
0..1 [0..*] VoltageControlZones (VoltageControlZone) Une VoltageControlZone (zone de
contréle de la tension) peut comporter un
programme de régulation de tension.
1 [1..*] TimePoints (RegularTimePoint) hérité de: RegularintervalSchedule
1..% [0..1] ModelingAuthoritySet (ModelingAuthoritySet) hérité de: IdentifiedObject

6.6.35 SeriesCompensator

Un compensateur série est un condensateur ou une bobine de réactance série ou une ligne
de transport en courant alternatif sans susceptance de charge.
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Attributs
nom type note
r Resistance Résistance directe
X Reactance Réactance directe
phases PhaseCode hérité de: ConductingEquipment
normalllylnService Boolean hérité de: Equipment
mRID String hérité de: ldentifiedObject
name String hérité de: IdentifiedObject
localNagw Strrg herité-de—tdentifiedObiest
pathNarpe String hérité de: IdentifiedObje;{(
aliasNafne String hérité de: IdentifiedQ ')%:t‘ O\
descripfion String hérité de: Identifieg{)bjx{:t
Extrémités d'association <\\\\>
Mult [Mult] nom (type) \\W
a
partir
de 7\ vj7 A
0..* [0..1] BaseVoltage (BaseVoltage) A > héété\de'i (>nductingEquipment
1 [0..*] ClearanceTags (ClearanceTag) \ \@rité d;’: ConductingEquipment
0..* [0..*] ProtectionEquipments (Protection 'pme}\)\ héMe: ConductingEquipment
1 [0..*] Terminals (Terminal) érité de: ConductingEquipment

N\
1 [0..%] ContingencyEun(CWNEMm%nt) \ hérité de: Equipment

0. |[10..1] Memberof_EguipmentContainer \)\/ hérité de: Equipment
(EquipmentContair]EN\ (\

1 [0..*] Operati aILljkgitSet( éﬁio@i}\'tsﬁp hérité de: Equipment

0..* [0..%] OperMA&qpani;‘s\(CMan%\ hérité de: PowerSystemResource

1 [0..%] Contain%ﬂ@asm{m}n{s (Went) hérité de: PowerSystemResource

1 [0..%] Operagqgs\\a\re\(OpX\atW) hérité de: PowerSystemResource

-

[0..1] Qﬁt%’a%h\ed\\le@tag Schedule) hérité de: PowerSystemResource

0..* [Ws\l‘ist\\(lﬁus})\ hérité de: PowerSystemResource
0..* [MS pN T)&e) hérité de: PowerSystemResource
0..* [0..7] RNngGNup (ReportingGroup) hérité de: PowerSystemResource
1..% [0..1] ModelithoritySet (ModelingAuthoritySet) hérité de: IdentifiedObject
6.6.36L_ShuntCompensator

Condensateur-shunt ou bobine de réactance ou batterie commutable de condensateurs-
shunts ou de bobines de réactance. Une section d'un compensateur shunt est un
condensateur ou une bobine de réactance individuel(le). Les valeurs négatives de
mVArPerSection et nominalMVAr indiquent que le compensateur est une bobine de
réactance.
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Attributs

nom type note

aVRDelay Seconds Durée, en secondes, nécessaire au dispositif
pour étre connecté ou déconnecté par une
régulation automatique de tension (AVR,
automatic voltage regulation).

bOPerSection Susceptance Susceptance shunt homopolaire (chargement),
par section.

gOPerSection Conductance Conductance shunt homopolaire (chargement),
par section

maximumSections Integer Pour une batterie de conde, urs, nombre
maximal de sections qm
commutées.
~
maxU Voltage Tension maximale laguelle iNconvient que
batterie de condensateiysNonctignn

a

minU Voltage Tension miniplale™a Jlaquele il*convieqt quella
batterie de condensa s\tgnctionng’

nomQ ReactivePower Sortie i i§sance Yéactive de 13

batteri m 3 ension
ryﬁ?;’e;lk& vient que ce“hombre soit pdsitif.

nomU Voltage engion norm| Ieé\lﬁgyglle la puissance

a été mesurée. Il convien
ent différente d’au plup

rma
ngion a laquelle le condensatdur
st'eoRnecté al réseau.

—

normaldections Integer une batterie de condensateurs, nombre
ormal de sections commutées. Il convient gue
nombre corresponde a la puissance réadgtive

Compteur de mise en route depuis la dernigre

reactivelPerSection ReactivePowe \'F(our une batterie de condensateurs, taille ¢n
puissance réactive de chaque section
commutable a la tension nominale.
switchOjnCount In
initialisation ou réinitialisation du compteur|de
/\ condensateur.

ger \/
switchOjnDate bWime Date et moment ou la batterie de condensaleurs
a été activée pour la derniere fois.

voltage$ensitivity @ePerReactivePower Sensibilité de tension nécessaire au disposjtif
pour réguler la tension du bus en tension pfr
(\ \ puissance réactive.

yPerSegtion \ Admittance Pour une batterie de condensateurs, admittance
de chaque section commutable. Calculée ep
utilisant la puissance réactive par section e
corrigée de la tension du réseau.

phases PhaseCode hérité de: ConductingEquipment
normalllylnService Boolean hérité de: Equipment

mRID String hérité de: IdentifiedObject
name String hérité de: IdentifiedObject
localName String hérité de: ldentifiedObject
pathName String hérité de: IdentifiedObject
aliasName String hérité de: ldentifiedObject

description String hérité de: IdentifiedObject
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Extrémités d'association

Mult [Mult] nom (type) note
a
partir
de

0..1 [1..*] Controls (Control) hérité de: RegulatingCondEq

0..* [0..1] RegulatingControl (RegulatingControl) hérité de: RegulatingCondEq

0..* [0..1] BaseVoltage (BaseVoltage) hérité de: ConductingEquipment

1 [0..*] ClearanceTags (ClearanceTag) hérité de: ConductingEquipment

0..* [0..*] ProtectionEquipments (ProtectionEquipment) hérité de: Conductiment

1 [0..*] Terminals (Terminal) hérité de: Cond(ém\gEﬁﬂiQmaT\

1 [0..*] ContingencyEquipment (ContingencyEquipment) hérité de: Eqﬁ&qﬁgt \

0..* [0..1] MemberOf_EquipmentContainer hérité dem~Equipmenqt

(EquipmentContainer)

1 [0..*] OperationalLimitSet (OperationalLimitSet) hzéﬁt\éQe\qugp\rﬁnt \

0..* [0..*] OperatedBy_Companies (Company) —@é\de: wé\Wesource

1 [0..*] Contains_Measurements (Measurement) / ,.Qérké\de\:RQWrS\%stemResource

1 [0..*] OperatingShare (OperatingShare) f\\) ){ér}\é d\e\EowééystemResource

1 [0..1] OutageSchedule (OutageScheng{ax A > héfité de‘:\B?werSystemResource

0..” [0..*] PsrLists (PsrList) \ \I‘Qité y: PowerSystemResource

0..* [0..1] PSRType (PSRType) / hérité de: PowerSystemResource

0..* [0..*] ReportingGroup (ReportingGroup‘X (\ )érité de: PowerSystemResource

1.+ 0.1 ModelingAuthori(Set M\i{dém\r@ribsg) N > hérité de: IdentifiedObject

6.6.37| StaticVarComy tor \\)

Installation pro i sacfive paralléle variable et modulable. Lg SVC

consisfte généra rmateur abaisseur, un filtre, un réacteur commangé par

thyrist rcommutés par thyristor.

Le SVC vode de sortie MVar fixe ou dans le mode de commande de

tensio ande de tension, la sortie du SVC sera proportionnelle a

I'écart wbus commandé par rapport au point de consigne de la tgnsion.

La pe ique\du SVC définit la proportion. Si la tension au niveau du bus

commande awpgint de consigne de la tension, la sortie MVar du SVC est nullg.

Attributs
TTOT type note

capacitiveRating Reactance Puissance réactive capacitive disponible
maximale.

inductiveRating Reactance Puissance réactive inductive disponible
maximale.

sVCControlMode SVCControlMode Mode de commande du SVC.

slope VoltagePerReactivePower La pente de la caractéristique d'un SVC définit
comment la sortie de puissance réactive change
proportionnellement a la différence entre la
tension régulée du bus et le point de consigne
de la tension.

voltageSetPoint Voltage La sortie de puissance réactive du SVC est
proportionnelle a la différence entre la tension
au bus régulé et le point de consigne de la
tension (voltage set point). Lorsque la tension
du bus régulé est égale au point de consigne de
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nom type note
la tension, la sortie de puissance réactive est
nulle.
phases PhaseCode hérité de: ConductingEquipment
normalllylnService Boolean hérité de: Equipment
mRID String hérité de: ldentifiedObject
name String hérité de: IdentifiedObject
localName String hérité de: ldentifiedObject
pathName String hérité de: ldentifiedObject
aliasNafre St hérité-de—tdentiffedobjeet
descripfion String hérité de: IdentlfledObj%(

Extrémités d'association <\\

Mult [Mult] nom (type) ot}\>
a

partir
de

0..1 [1..*] Controls (Control) / hém\'\de. egulatingCondEq

0..* [0..1] RegulatingControl (RegulatingControl) A\ K } y(éri,t\é &\Reg\ulﬁﬁngConqu

0..* [0..1] BaseVoltage (BaseVoltage) /\ A > héété de‘:\ C}nductingEquipment

1 [0..*] ClearanceTags (ClearanceTag) \ érité d¢g: ConductingEquipment

0..* [0..*] ProtectionEquipments (Protection 'pme}k)\ hérite de: ConductingEquipment

1 [0..*] Terminals (Terminal) \ érité de: ConductingEquipment

1 [0..7] ContlngencyEqu%/\(C}zﬁf'h\g{\%Eq\QEnt S hérité de: Equipment

0..* [0..1] MemberOf_Eguipm ntC\&ltalner hérité de: Equipment
(EquipmentContairF}}}\

1 [0..*] Operaj aILliTxgitSet (byévktioﬁéy i Se§ hérité de: Equipment

0..* [0..%] Opera}xcyz{//(‘éﬁqpanie (Co}n{an%\ hérité de: PowerSystemResource

1 [0..%] Contain%&gasbgm%t\s (WMent) hérité de: PowerSystemResource

1 [0..%] OperaﬁQgS\\a}a\(Or%\atmgS\hyé) hérité de: PowerSystemResource

N

[0..1] Qﬁt%e&}ged\\le}%tag\%smedule) hérité de: PowerSystemResource

0..* [W\istw&is})\ hérité de: PowerSystemResource
0..* [NNpN}SQTﬁe) hérité de: PowerSystemResource
0..* [0..%] RMQG%&up (ReportingGroup) hérité de: PowerSystemResource
1..% [0..1] ModelithoritySet (ModelingAuthoritySet) hérité de: IdentifiedObject
6.6.38LE :

Mode de commande du compensateur de VAr statique.

Enums

nom note

reactivePower

voltage

off (hors service)

6.6.39 Switch (organe de coupure)

Appareil générique visant a établir ou a interrompre le courant, ou les deux, dans un ou
plusieurs circuits électriques.
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Attributs

nom type note

normalOpen Boolean L'attribut est utilisé dans des cas ou aucun
Measurement (c'est-a-dire mesure) pour la
valeur de statut n'est présent. Si le Switch a
une mesure de statut, alors
Discrete.normalValue est censé correspondre
au Switch.normalOpen.

switchOnCount Integer Compteur de mise en route depuis la derniére
initialisation ou réinitialisation du Switch.

switchOnDate AbsoluteDateTime Date et heure de la derniere mise en route du
OVVii.L;iI.

retained Boolean La branche est retenue s un modele.en

topologie nodale.

phases PhaseCode hérité de: Conduct@éQ}\Qme\

normalllylnService Boolean hérité de: Eq/p‘m\\f\

mRID String hérité de: Ide\ineth

name String herite @d&»ﬁhgd&qje{t \

localName String M&Obj\a{:t

pathNathe String @émé\d/e: |déwfi&f®q93

aliasNae String ( \é@ﬁe'/ﬁentif' Object

descripfion String (hernté\de\lﬁé tyﬁ{dObJect

f%\s\ o
Extrémités d*associ

Mult M nom (type) note

0..* [0..1] CompgsiteSwitch (CompositeS 'tc})\) Commutateur composite auquel
appartient ce Switch.

0..* [0..*] Switching@peratiohs\(Switshi eration) Un organe de coupure peut étre actignné
/\ par plusieurs programmes.

0. |lto.1 Ba;\vB\ag%\(B\ev agey—" hérité de: ConductingEquipment

1 [0..%] (ﬂearaﬁo{T\a\gNCl\\an Tag) hérité de: ConductingEquipment

0..* [Q/N\Qctl qmpr%ﬁnts (ProtectionEquipment) hérité de: ConductingEquipment
1 [ON’MIS\(\TWI) hérité de: ConductingEquipment
1 [0..7] Cor%g{ncy>quipment (ContingencyEquipment) hérité de: Equipment

0..* [0 1}-MemberOf_EquipmentContainer hérité de: Equipment

(EguipmentContainer)

1 [0..*] OperationalLimitSet (OperationalLimitSet) hérité de: Equipment

0..* [0..*] OperatedBy_Companies (Company) hérité de: PowerSystemResource
1 [0..*] Contains_Measurements (Measurement) hérité de: PowerSystemResource
1 [0..*] OperatingShare (OperatingShare) hérité de: PowerSystemResource
1 [0..1] OutageSchedule (OutageSchedule) hérité de: PowerSystemResource
0..* [0..*] PsrLists (PsrList) hérité de: PowerSystemResource
0..* [0..1] PSRType (PSRType) hérité de: PowerSystemResource
0..* [0..*] ReportingGroup (ReportingGroup) hérité de: PowerSystemResource

1..% [0..1] ModelingAuthoritySet (ModelingAuthoritySet) hérité de: IdentifiedObject
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6.6.40 SynchronousMachine
Appareil électromécanique fonctionnant de fagon synchrone avec le réseau. Il s'agit d'une

machine unique opérant comme une génératrice, comme un condensateur synchrone ou
comme une pompe.

Attributs

nom type note

aVRToManuallLag Seconds Retard requis pour le passage de la régulation
de tension automatique (AVR) a Manuel pour
une infraction MVAr de retard de phase.

aVRToManualLead Seconds Retard requis pour le passage d S ion
de tension automatique Lir
une infraction MVAr/d\ vance@b\ghas

baseQ ReactivePower Valeur par défaut de la\pui ive\gle
base. Cette valgur r

réactive initi
fonction d'ap

condengerP ActivePower Puissarce active\co mmeéeNors du
forpﬁe-n{e ent eqymodesqndensateur.

1

de

coolantCondition Float empérature ouspressiomdu milieu du fluid
refrc@e?seme .

coolantType CoolantType /& \M?ée éé‘efr&d}'ssement de la machine.

Coef ieNu ouple d'amortissement,
nstante propgortionnelle qui, lorsqu'elle es
mWipliée par la vitesse angulaire des pdle$ du

otorelative au champ magnétique (fréquehce),
S it par le couple d'amortissement.

dampin Damping

—

inertia P \) \E?ergie stockée dans le rotor lorsqu'il

nctionne a une vitesse nominale. Cette vdleur

est utilisée dans le référentiel électrique
d'accélération pour les programmes de

/\ simulateur de formation des exploitants.

manualToAVR \) \ Seoqnds Retard requis pour le passage de Manuel a|AVR

(régulation automatique de tension). Cette
valeur est utilisée dans le référentiel électrigue
d'accélération pour les programmes de calqul
de répartition.

maxQ @vePower Limite maximale de la puissance réactive. |
(\ \ s'agit de la limite maximale (constructeur) de la

tranche.
maxU \ \ Voltage Limite de tension maximale de la tranche.
minQ \) ReactivePower Limite de puissance réactive minimale de I
tranche.
minU Voltage Limite de tension minimale de la tranche.
operatingMode SynchronousMachineOpera | Mode de fonctionnement courant.
tingMode
gPercent PerCent Pourcentage de la commande réactive
coordonnée qui provient de cette machine.
r Resistance Résistance directe de la machine synchrone.
r0 Resistance Résistance homopolaire de la machine
synchrone.
r2 Resistance Résistance inverse.
ratedS ApparentPower Puissance apparente nominale constructeur de
la tranche.
referencePriority Integer Priorité de la tranche pour la sélection de bus

de référence. 0 = don t care c'est-a-dire peu
importe (par défaut) 1 = plus haute priorité. 2
est moins que 1 et ainsi de suite.
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nom type note
type SynchronousMachineType Modes dans lesquels cette machine synchrone
peut fonctionner.
X Reactance Réactance directe de la machine synchrone.
x0 Reactance Réactance homopolaire de la machine
synchrone.
x2 Reactance Réactance inverse.
xDirectSubtrans Reactance Réactance subtransitoire longitudinale,
également appelée X"d.
xDirectSync Reactance Réactance synchrone longitudinale: quotient,
polr-tne-machine-fonctionpant-3 una vitgese
nominale, de la valeur per du
composant alternatif de d ,
produit par le flux longg t
d'induit |ong|tud|na|
composant alterna if de\ce\cour
xDirectTrans Reactance Réactance tr. ireNongijtudinale, Yment
appelée X'd.
xQuadSlubtrans Reactance Reacta ces ns ite tran versale,
egal
xQuadSlync Reactance sversale (Xq): rapport
ension réactive
uxcompos$ant transversal du
it, etje composant du courant,
ns de modes a I'équilibre et
auneXréquence nominale.
xQuadTfans Reactance Re ctanMnsnowe transversale, égalemeént
\qppe e X'q
phases /QwseCode \ \ \ e: ConductingEquipment
normalllylnService Bc%i{{ \pgrlte de: Equipment
mRID [\ ét\ O\ hérité de: IdentifiedObject
name \ sﬁy}\ 3 hérité de: IdentifiedObject
localNafne N AN string N hérité de: IdentifiedObject
pathNathe /\Q ék@g\/\ hérité de: IdentifiedObject
aliasNafne NN\ f8wings hérité de: IdentifiedObject
descripton ( \ Stri}% hérité de: IdentifiedObject

QN

Extrémités d'association

Mult
a
partir

de

\‘> [Mult] nom (type)

note

*

1.

[0..1] MemberOf_GeneratingUnit (GeneratingUnit)

comme génératrice et devenir par
conséquent un élément de ['unité de
production.

Une machine synchrone peut fonctionner

[0..1] Drives_HydroPump (HydroPump)

qui déplace I'eau de bas en haut. Le
de rotation de la machine pour le
pompage peut étre identique ou non
celui utilisé pour la production.

La machine synchrone entraine la turbine

sens

a

*

[0..*] DrivenBy_PrimeMover (PrimeMover)

Machines motrices qui entrainent ce

machine synchrone).

SynchronousMachine (c'est-a-dire cette

[0..1] InitialReactiveCapabilityCurve
(ReactiveCapabilityCurve)

défaut pour éte utilisée par un
SynchronousMachine.

La courbe ReactiveCapabilityCurve par

[0..*] ReactiveCapabilityCurves (ReactiveCapabilityCurve)

Toutes les courbes de capacité réactive
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Mult [Mult] nom (type) note
a
partir
de
pour ce SynchronousMachine.
0..1 [1..*] Controls (Control) hérité de: RegulatingCondEq
0..* [0..1] RegulatingControl (RegulatingControl) hérité de: RegulatingCondEq
0..* [0..1] BaseVoltage (BaseVoltage) hérité de: ConductingEquipment
1 [0..*] ClearanceTags (ClearanceTag) hérité de: ConductingEquipment
0..* [0..*] ProtectionEquipments (ProtectionEquipment) hérité de: ConductingEquipment
1 [0..*] Terminals (Terminal) hérité de: Conductiryﬁment
1 [0..*] ContingencyEquipment (ContingencyEquipment) hérité de: Equipg@}?\{ ~
0..* [0..1] MemberOf_EquipmentContainer hérité de: Eqdip t
(EquipmentContainer)
1 [0..*] OperationalLimitSet (OperationalLimitSet) hérité @: E\ﬁ,@@\ \
0..* [0..*] OperatedBy_Companies (Company) h)én‘ﬁ‘é{é\PO&Gf&Ste Resdurce
1 [0..*] Contains_Measurements (Measurement) m\éﬁé\de\:%w leﬁesource
1 [0..*] OperatingShare (OperatingShare) / hérNe: owerSystemResource
1 [0..1] OutageSchedule (OutageSchedule) /\\ ) ﬂér}Ké dNov@"S/ystemResource
0..* [0..*] PsrLists (PsrList) /\ A > héQé)de‘:\F%/verSystemResource
0. |[10..1] PSRType (PSRType) \ érité d/e’: PowerSystemResource
0..* [0..*] ReportingGroup (ReportingGroup)/l hérité de: PowerSystemResource
1..% [0..1] ModelingAuthoritySet (Modeling uthoﬁWSQt) /\P\érité de: IdentifiedObject
6.6.41| Enumération S
Mode fle fonctionnemen
note
generat
condeng
6.6.42
Type ¢
Enums
nom note
generator
condenser

generator_or_condenser

6.6.43 TapChanger

Mécanisme de modification des positions des prises de réglage.
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Attributs
nom type note

highStep Integer Position de la prise la plus élevée possible en

partant de neutre.

initialDelay Seconds Pour un changeur de prise en charge, retard de

fonctionnement initial du régleur (premiére
modification).

lowStep Integer Position de prise la plus basse possible

(retardée a neutre).

neutralStep Integer Position neutre de prise pour cet enroulement.

neutrall Voltage Tension a laquelle I'enroulémentonctionng

selon un réglage neutre

normaldtep Integer iti i ih

stepPhgseShiftincrement AngleDegrees
stepVol{jagelncrement PerCent nt ion d*yn pas de prise du changelr,
expr| pourc ntage de la tension
nomi ale ition de changeur.

subseqgyentDelay Seconds urun ha eur de prise en charge, délailde
fongtionnement supplémentaire du changeyr de
rise \deuxiéme modification et modificatiofs

(\ shivaptes).
tculConfrolMode formerC ntr(;TMgge \?ur un changeur de prise en charge, le m¢de
N e commande du changeur de prise.

type pChangexKind Le type du changeur de charge. Indique la
capacité du transformateur pour exécuter
diverses taches de régulation. Le changeur|de
prise doit aussi étre associé a I'objet
RegulationControl avant qu'une régulation goit

/\ possible.

mRID \ \ \S\rm hérité de: IdentifiedObject

name < \ String hérité de: IdentifiedObject

localNae” ™\ '\ \. > \ | Sfring hérité de: IdentifiedObject

pathNare \ \\/ String hérité de: IdentifiedObject

aliasNae x String hérité de: ldentifiedObject

descripfion String hérité de: IdentifiedObject

Extrémités d'association
Mult [Mult] nom (type) note
a
partir
de

0..* [0..1] RegulatingControl (RegulatingControl)

0..* [1] TransformerWinding (TransformerWinding) Un enroulement de transformateur peut
comporter des changeurs de prises,
distincts pour la tension et pour le
déphasage.

0..* [0..*] OperatedBy_Companies (Company) hérité de: PowerSystemResource

1 [0..*] Contains_Measurements (Measurement) hérité de: PowerSystemResource

1 [0..*] OperatingShare (OperatingShare) hérité de: PowerSystemResource
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Mult [Mult] nom (type) note

a
partir

de
1 [0..1] OutageSchedule (OutageSchedule) hérité de: PowerSystemResource
0..* [0..*] PsrLists (PsrList) hérité de: PowerSystemResource
0..* [0..1] PSRType (PSRType) hérité de: PowerSystemResource
0..* [0..*] ReportingGroup (ReportingGroup) hérité de: PowerSystemResource
1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) hérité de: IdentifiedObject
6.6.44—Enumération-TapChangerKind
Type du changeur de prise du transformateur. Indique les capacités changeur-deg prise

indépgndamment du mode de fonctionnement.
Enums {\
AT O
fixed Non susceptible n(&}el e Si indiqué pqr
I'absence d'asg6ciationde Changgr a un
RegulatingCo trolﬁ
voltageControl Capable @E\Ré@m%y/de/ﬁgla}aision.
phaseCpntrol ( \&Qpa@e\)e %%)mm nde\dg)law%se.
voltagesAndPhaseControl Cap\aQNe C&Qman de |4 tension et de la phase.
6.6.45 Enumération TransformerCgntrolMo
Modeq de commande pouyr'un tra teu

DAL QN

S <

note

off (horg service) ( \/\ 2ommande d'arrét

local (\ > Commande locale

volt \ Commande de tension

active \ \ \ \/ Commande du flux de puissance active

reactive Q \ \ \ Commande du flux de puissance réactive
. A .

6.6.46| Enumeération TransformerCoolingType

Type de refroidissement du transformateur.

6.6.47 TransformerWinding

Un enroulement est associé a chaque borne définie pour un transformateur (ou déphaseur).

Attributs
nom type note
b Susceptance Susceptance de branche magnétique (B mag).
b0 Susceptance Susceptance de branche magnétique

homopolaire.

connectionType

WindingConnection

Le type de connexion de I'enroulement.

emergencyS

ApparentPower

La puissance apparente pouvant étre supportée
par I'enroulement dans des conditions
d'urgence.
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nom type note

g Conductance Conductance de branche magnétique (G mag).

g0 Conductance Conductance de branche magnétique
homopolaire.

grounded Boolean Positionné si I'enroulement est mis a la terre.

insulationU Voltage Tension nominale au niveau d'isolement de
base.

r Resistance Résistance série directe de I'enroulement.

r0 Resistance Résistance série homopolaire de I'enroulement.

ratedS ApparentPower Puissance apparente nominale normale de
I'enroulement. /\

ratedU Voltage Tension nominale (pha hase) de

I'enroulement, générglement identiqueda la
tension neutre.

rground Resistance Résistance de mise rrévia
transformateyr de mijse ada te ecté.

(V]

shortTefmS ApparentPower Puissan paren p\va etre\@pporte
par I'enrqulem e couNe période.

winding[lype WindingType L)zt/y;h*e\\skxm\

X Reactance @ea@ce s\'\\e We I'enroulement.

x0 Reactance ( c nc érie hgmopolaire de I'enroulemient.
xground Reactanc& x‘ Réat nc e a la terre via un

ansf ateu de mise a la terre connecté.
phases PhaseCod?/A herl e: ConductingEquipment
normalllylnService Boolean \ (\ itéde: Equipment
mRID  Patrifg NN XN r}\@nte de: IdentifiedObject

name St?'lxng ) hérité de: IdentifiedObject

AN
localNafne k \N\ng \ \ hérité de: IdentifiedObject
pathNarhe Q > < é\trlrb\ hérité de: IdentifiedObject

aliasNafne ( Stw hérité de: IdentifiedObject
A\

descripfion ( \g ) hérité de: IdentifiedObject

Nv Extrémités d'association

Mult \ [Mult] nom (type) note
a

1..% [1}MemberOf_PowerTransformer (PowerTransformer) Un transformateur comporte des

prolamant
CROHEMEeRtS:

1 [0..*] TapChangers (TapChanger) Un enroulement de transformateur peut
comporter des régleurs, distincts pour la
tension et pour le déphasage. Si un
TransformerWinding n'a pas un
TapChanger associé, I'enroulement est
supposé étre a prise fixe.

1 [0..*] From_WindingTest (WindingTest) Les essais d'enroulement de
transformateur pour lesquels
I'enroulement du transformateur (borne)
participe en qualité de partie "from"
(c'est-a-dire, de départ) de I'essai.

0..1 [0..*] To_WindingTest (WindingTest) Les essais d'enroulement pour lesquels
I'enroulement du transformateur (borne)
participe en qualité d'extrémité "to" (c'est-
a-dire, de destination) de I'essai.

0..* [0..1] BaseVoltage (BaseVoltage) hérité de: ConductingEquipment
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Mult [Mult] nom (type) note
a
partir
de
1 [0..*] ClearanceTags (ClearanceTag) hérité de: ConductingEquipment
0..* [0..*] ProtectionEquipments (ProtectionEquipment) hérité de: ConductingEquipment
1 [0..*] Terminals (Terminal) hérité de: ConductingEquipment
1 [0..*] ContingencyEquipment (ContingencyEquipment) hérité de: Equipment
0..* [0..1] MemberOf_EquipmentContainer hérité de: Equipment
(EquipmentContainer)
1 [0..*] OperationalLimitSet (OperationalLimitSet) hérité de: Equipmen}/\
0..* [0..*] OperatedBy_Companies (Company) hérité de: PoweMemReso\mQ:e
1 [0..*] Contains_Measurements (Measurement) hérité de: P())/é{ stemResqurce
1 [0..*] OperatingShare (OperatingShare) hérité d;'\P&\eré\(s%QRMW
1 [0..1] OutageSchedule (OutageSchedule) herité Qe: P%e\\\gys\gm%o&e
0..” [0..*] PsrLists (PsrList) I@t\e\dg\.\li’ow\ysteh\Resource
0. |[10..1] PSRType (PSRType) —hé@“é\@:\&wéQWesource
0..* [0..*] ReportingGroup (ReportingGroup) / r—k%érit\e\{e:\l’werS%temResource
1.. [0..1] ModelingAuthoritySet (ModelmgAuthontySet)f\\) /Aer/t»eR de\:\lQentmedObject
6.6.48| VoltageControlZone
Sectioh du réseau électrique détermin rla sion secondaire. Une zgne de
contrdle de la tension consiste en une(collectionxdeNpostes avec une section de jeu de parres

déterminée dont la tension sera controlée.

nom \ ty}\ B note

mRID % \ ‘sqing \ hérité de: IdentifiedObject

name /\Q Stri}g/\ hérité de: IdentifiedObject

localNafne N\ Stiing _/ hérité de: IdentifiedObject

pathNathe ( \ §rg'ng hérité de: IdentifiedObject

aliasNafne \ \\\ \ Nstring hérité de: IdentifiedObject

descript oN\ \ > String hérité de: IdentifiedObject

\> Extrémités d'association
Mult [Mult] nom (type) note
a
partir
de

0..1 [1] BusbarSection (BusbarSection) Une VoltageControlZone (zone de
contréle de la tension) est contrdlée par
une BusbarSection (section de jeu de
barres) déterminée.

0..* [0..1] RegulationSchedule (RegulationSchedule) Une VoltageControlZone (zone de
contréle de la tension) peut comporter un
programme de régulation de tension.

0..* [0..*] OperatedBy_Companies (Company) hérité de: PowerSystemResource

1 [0..*] Contains_Measurements (Measurement) hérité de: PowerSystemResource

1 [0..*] OperatingShare (OperatingShare) hérité de: PowerSystemResource

1 [0..1] OutageSchedule (OutageSchedule) hérité de: PowerSystemResource
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Mult [Mult] nom (type) note

a
partir

de
0..* [0..*] PsrLists (PsrList) hérité de: PowerSystemResource
0..* [0..1] PSRType (PSRType) hérité de: PowerSystemResource
0..* [0..*] ReportingGroup (ReportingGroup) hérité de: PowerSystemResource
1..% [0..1] ModelingAuthoritySet (ModelingAuthoritySet) hérité de: IdentifiedObject

6.6.49 Enumeération WindingConnection

Type de connexion d'enroulement.

Enums /\ %

PN

D Delta \

N
O | grec (montage étoile{i \ \‘ \

z

6.6.50] WindingTest

Donnéles d'essai d'enroulement
transfgrmateur (ou déphaseur). Ces\donrnge
d'autrgs attributs de modeles de transfo

note

nom \(
I\N

ST
Qw{e \
exciting[Current erCent ~—" Courant d'excitation en essai de circuit ouvgrt,
exprimé en pourcentage du courant nominal, a
/\ la tension nominale.

fromTagStep Integer Nombre de régleurs de I'enroulement “from
A (départ) de la paire d'essai.

leakagelmpedance IW Impédance de fuite mesurée pour I'enroulefent
“from”, I'enroulement “to” étant en court-cirquit
et tous les autres en circuit ouvert. L'impédpnce
de fuite est exprimée en unités, basées sur|les

valeurs nominales de puissance apparente [et
de tension de I'enroulement "from".
N

=

loadLosp KWActivePower Pertes en kW dues a la charge (enroulemet
"to" en court-circuit) sur le résultat de I'ess3

noLoadlos’s KWActivePower Non pertes kW dues a la charge (enroulemént
"to" en circuit ouvert) sur le résultat de I'esgai.

phaseShift AngleDegrees Déphasage mesuré sur I'enroulement “to” en
circuit ouvert, I'enroulement "from" étant a la
tension nominale de I'enroulement "from" et
tous les autres en circuit ouvert.

toTapStep Integer Nombre de régleurs de I'enroulement “to” de la
paire d'essai.

voltage Voltage Tension mesurée sur I'enroulement “to” en
circuit ouvert, I'enroulement "from" étant a la
tension nominale de I'enroulement “from" et
tous les autres en circuit ouvert.

mRID String hérité de: IdentifiedObject
name String hérité de: ldentifiedObject
localName String hérité de: IdentifiedObject

pathName String hérité de: IdentifiedObject



https://iecnorm.com/api/?name=18d776aa8a640a66b4d7abe6336fab54

61970-301 © CEI:2011 -411 -
nom type note
aliasName String hérité de: IdentifiedObject
description String hérité de: IdentifiedObject
Extrémités d'association
Mult [Mult] nom (type) note
a
partir
de
0..* [1] From_TransformerWinding (TransformerWinding) Enroulement a partir duquel I'essai a été
effectue.
0..* [0..1] To_TransformerWinding (TransformerWinding) Enroulement ver:
effectué. Remarquer que coté
"from" (c'est;&-di bsai
soit exigé, | e
destinat)
1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) hérité é‘e‘: Ident
6.6.51| Enumération WindingType \
Type d'enroulement.
(\E@ G
nom note
primary
secondgry Q\ \/
tertiary < ( \\) N
quaternfiry [\ N N\
6.6.52| WireArr ement
Identif|cation, es rafjon des fils d'un ConductorType (c'est-a-dire type
condugteur) en fongtion
{\ Attributs
A A
mountingPM\ \\/ Integer Point de montage du fil n°® Un
mountingPointY. > Integer Point de montage du fil n° Un
mRID String hérité de: IdentifiedObject
name ering hérité de- Irinnfifinriﬁhjnr‘f
localName String hérité de: ldentifiedObject
pathName String hérité de: IdentifiedObject
aliasName String hérité de: ldentifiedObject
description String hérité de: IdentifiedObject
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Extrémités d'association
Mult [Mult] nom (type) note
a
partir
de

0..* [0..1] ConductorType (ConductorType) Un ConductorType (c'est-a-dire type de
conducteur) se compose de fils pouvant
étre configurés de plusieurs fagons.

0..* [0..1] WireType (WireType) Un WireType (c'est-a-dire type de fil) est
assemblé a un emplacement spécifique
dars—wr-WireArrangemeont(eesta—dire
une disposition de fij

1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) hérité de: Identi?éa‘&bj?c.k

6.6.53| WireType

Fil conducteur (selon les spécifications de I'lEEE). Type spécifiqu ihaison

de fils] non isolés les uns des autres, capable de transporteple

Attributs /\
nom type K / £ \Mﬁe
phaseCpnductorCount Integer ombre de brins c ducteurs du faisceau
(symafriq (

phaseCpnductorSpacing ShortLength iStance brins conducteurs dans un

faissgau (symétrique).

ratedCufrrent CurrentFIo Wé de courant maximal qu'un fil ou cgble

ut’supporter dans des conditions thermiques
énoncées.

gMR Short Geometric mean radius (rayon moyen

géométrique). Si le conducteur est remplacg par

un tube clos et fin de rayon GMR, sa réactgnce

est alors identique a celle du conducteur régl.
radius ( SW th) Rayon du conducteur.

resistanjce sistanc Résistance linéique (par unité de longueur)|du

conducteur.

mRID < \ \ s}png hérité de: IdentifiedObject

name /\\ \\ \ \S/tring hérité de: ldentifiedObject

localName \ \\/ String hérité de: IdentifiedObject

pathName X String hérité de: ldentifiedObject

aliasNae String hérité de: IdentifiedObject

descripfion String hérité de: ldentifiedObject

Extrémités d'association
Mult [Mult] nom (type) note
a
partir
de
0..1 [0..*] WireArrangements (WireArrangement) Un WireType (c'est-a-dire type de fil) est

assemblé a un emplacement spécifiq
dans un WireArrangement (c'est-a-di
une disposition de fil).

ue
re

[0..1] ModelingAuthoritySet (ModelingAuthoritySet)

hérité de: IdentifiedObject
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6.7 Génération - Résumé du paquetage Generation

Ce paquetage contient des paquetages qui portent de l'information pour les applications
Gestion de la production (“‘Unit Commitment"), Dispatching économiques des unités de
production thermiques et hydrauliques ("Economic Dispatch of Hydro and Thermal Generating
Units"), Prévision de la charge ("Load Forecasting"), Conduite automatique de production
(Automatic Generation Control), et Modélisation d'unité pour les simulateurs d'entrainement
(Unit Modeling for Dynamic Training Simulator).

Wires

/(from IE&I970)
Ve

Production

La Fig tré les deux paquetages du

"main’ Wires.

6.8

6.8.1

Le pa décrivant différents types de générdtrices.

Ces clpsses fourniss >fale informations relatives au codt de production, utjlisées
pour répartir, :4@; critérés € i , la demande entre les unités engagées et pour

calculgr les quantité
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Equipment
GeneratingUnit

N
NuclearGeneratingUnit inherits directly from
GeneratingUnit and not ThermalGeneratingUnit
beCause ThematGeneratmgumiT IS Tmode g
fossil fuel unit. Until a fossil fuel unit is
available and fossil modeling is moved away fro
ThermalGeneratingUnit and
ThermalGeneratingUnit is made abstract, we<will
not subclass NuclearGeneratingUnit from,
ThermalGeneratingUnit.
kdd - 11/06/2008

NuclearGeneratingUnit <\
\ N

IECN\2035/11

légende

(\ A\
Anglais /\ ’\\ } ( Q ‘F\r/aZQais
uclearGeneratingUnit inherits directly fr rGeneratingUnit hérite directement de
eneratingUnit and not ThermalGeneratin i neratinguni non de ThermaIGeneratlngUnlt

ous ne ferons pas de NuclearGeneratingUnit
une sous-classe de ThermalGeneratingUnit. kdd
- 11/06/2008

La Fig



https://iecnorm.com/api/?name=18d776aa8a640a66b4d7abe6336fab54

61970-301 © CEI:2011

— 415 -

> Core::
Identif iedObject

Core::

Curve Core:

Regularinterval

'Schedule

GenUnitOpS chedule

+GenUnitOpSchedule

0..1

Core::
Pow erSystemResource

SteamSendoutScheduleJ

GenUnitOpCostCurve

0..*

GrossT

NetActivePow erCurve

+GenUnitOpCostCurves

+GeneratingUnit 1

+GeneratingUnit| 1

+SteamSendoutSchedule

+CogenerationPlant

GeneratingUnit

0..*

+GrossToNetActivePowerCurves

Hydro

+ Drives_HydroPump

Pump 0.1

+GeneratingUnit 1

+ Contains_Synchron

+MemberOf_Cod

+ DrivenH

\

ly_SynchronousMachine 1

Wires::

S ynchronousM achine

Additional Hydro
types shown on

Hydro diagram

+ Colptains§enerati

AirCompressor

+ Drives_AirCompressor

XQrm IGene ra@mu nit
1 N

+ DrivenBy_CombustionTurbine

0..1

1

GenerationDynamics:
:CombustionT urbine

IEC 2036/11

\) \Mais

Frangais

dditipnal HyWs shown on Hydro diagram

Types Hydro supplémentaires montrés sur le
diagramme Hydro

Addittenal-Thermal-tpes-shown-on-—Thermal
T

Tvoes-—Thetrmal-supbpléementaires—monirés—siurle
pid Lid g

d

iagram

diagramme Thermal

Figure 48 — Main

La Figure 48 est documentée comme suit. Ce diagramme montre toutes les classes incluses
dans le paquetage Production qui sont nécessaires a la production Thermal (thermique) et

aussi

Hydro (hydraulique).

Elle montre aussi

associations avec les classes de Production.

les classes-clés externes qui

ont des
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{root}

«Datatype» «Datatype» «Datatype»
Classif ication Domain:: CostPerEnergyUnit CostPerHeatUnit
{root} {root}
«Datatype» «Datatype» «Datatype»
Domain:: CostRate HeatRate Emission
{root} {root}

{root}

La Fig
spécifi

«enumeration»

GeneratorOperatingM ode

{root}

«enumeration»
GeneratorControlM ode

{root}

«enumeration»
GeneratorControlSource

«enumeration
HydroPlantTy
{root}

«enumeration»
FuelType
{root}

«enumeration»
EmissionType

{root}

«enumeration»
PenstockType
{root}

«enumeration»
SpillwayGateType

«enumeatiQn»
SuygeTankCo b
H {root}f

{r%ﬂ-

«&pumeration»

«
MyCo nversionKind

{root

generator
pumpAndGenerator

IEC 2037/11

nnées
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Inf

+InflowForecast \0..*

—> Core:: <F—

Pow erSystemResource

+

low Forecast

RegularintervalS chedule

+ Drives_Hy

HydroPump

+Contain_|
+HydroP.

HydroPumpOpSch

Hydro PumpOpS chedule

— 417 -

Wire:
SynchronousM achine

ronousMachine

1..*  +Contains_SynchronousMachines

0..1 +MemberOf_GeneratingUnit

| GeneratingUnit |

%

+HydroGeneratingUi
HydroGeneratingUnit

1 1

+Contain_HydroGener:

1.%
ingUnits

1| +TailbayLossCi
1 + HydroGen rati"g‘{?iﬁilbayLossCurve
+HydroGeneratingUnit

rve 0..*

+

4
ese Noir%] o

Spillsinto
3

Reservoir

+MemberOf_HydroPowerPlant
0.1
+SpillsFfrom  0..1

+MembefOf_HydroPowerPlant

+ Reservoir 0..1 +HydroPowerPlants 0..*

+Reservoir

+Reservoir

La Fig
dans |
avec d

paquetage Hydro de méme que |
es classes Hydro.

+ HydroGeneratingEfficiencyCurve

HydroGeneréngE f fMe k

| HydroPow erPlant

i3

IHC 2038/11

montre toutes les classes incluses
externes, qui ont des assocjations
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Core::
Identif iedObject

EmissionAccount

+EmmissionAccounts

+ThermalGeneratingigjt

+ ThermalGeneratingUnit

| EmissionCurve

GeneratingUnit

IT hermalGeneratingU nit

FossilFuel

+ FossilFuel

U ]
+ EmissionCurves

+ThermalGeneratingUnit <>

1

1

1

+StartupModel

1

+ThermalGeneratiggUnit

+ThermalGe tingUnit
1 N\
! +Heatlnput€urvi {eathtC\r{e
+ ThermalGeneratingUyit

+ ThermalCGene it

+HeatRateCurv

0. HeatRateCurve

M
V

Core:
Curve

StartRampCurve [—

La Fig
dans |
avec d

6.8.2

Compiesseur d'air de la turbine a combustion qui fait partie intégrante d'une centrale

IEC |2039/11

somme suit. Ce diagramme montre toutes les classes incluses

ations

CAES

(compfessed air energy storage, accumulation d'énergie d'air comprimé).
Attributs

nom type note
airCompressorRating Float Donnée nominale du compresseur d'air CAES
mRID String hérité de: IdentifiedObject
name String hérité de: IdentifiedObject
localName String hérité de: IdentifiedObject
pathName String hérité de: IdentifiedObject
aliasName String hérité de: IdentifiedObject
description String hérité de: IdentifiedObject
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Extrémités d'association

Mult [Mult] nom (type) note
a
partir
de

1 [1] MemberOf_CAESPIlant (CAESPIlant) Un compresseur d'air peut faire partie
d'une centrale de stockage d'énergie
sous forme d'air comprimé.

0..1 [1] DrivenBy_CombustionTurbine (CombustionTurbine) Un compresseur d'air CAES est entrainé
par une turbine a combustion.

0..* [0..*] OperatedBy_Companies (Company) hérité de: PowerSystemResource

1 [0..*] Contains_Measurements (Measurement) hérité de: PowerSys{GrrhSQurce

1 [0..*] OperatingShare (OperatingShare) hérité de: Powe{éﬁ\en?»RisoDN{e

1 [0..1] OutageSchedule (OutageSchedule) hérité de: P@e\@yﬁem&s}x@e

0. ||[0..4] PsrLists (PsrList) hérité de~PowerS)stemResource.”

0. |[10..11 PSRType (PSRType) hérité ée\ st\mFWoce

0..* [0..*] ReportingGroup (ReportingGroup) @&Qg Mste%@esource

1. ||10..1] ModelingAuthoritySet (ModelingAuthoritySet) heri \dexxmmgdbb/ct

6.8.3 | CAESPIlant ~

Centrgle d'accumulation d'énergie so ir gom ri AES, compressed air ¢nergy

storagp).

o (e D
energyJtorageCapacity ,\ Re IE nergy La capacité nominale d'accumulation d'énergie
ratedCalpacityP tive Capacité génératrice nominale brute de la

/\ centrale CAES

mRID N AN | Sing hérité de: IdentifiedObject

name AN \itnr?g/\ hérité de: IdentifiedObject

localNafne \ \ st hérité de: IdentifiedObject

pathNathe < \ s}}'ng hérité de: IdentifiedObject

aliasNa ny\\ \\ \ tring hérité de: IdentifiedObject

descripfon ™\ \ ) String hérité de: IdentifiedObject

\> Extrémités d'association
Mult [Mult] nom (type) note
a
partir
de

1 [1] Contain_AirCompressor (AirCompressor) Un compresseur d'air peut faire partie
d'une centrale de stockage d'énergie
sous forme d'air comprimé.

0..1 [0..1] Contain_ThermalGeneratingUnit Une unité de production thermique peut

(ThermalGeneratingUnit) faire partie d'une centrale d'accumulation

d'énergie sous forme d'air comprimé.

0..* [0..*] OperatedBy_Companies (Company) hérité de: PowerSystemResource

1 [0..*] Contains_Measurements (Measurement) hérité de: PowerSystemResource

1 [0..*] OperatingShare (OperatingShare) hérité de: PowerSystemResource

1 [0..1] OutageSchedule (OutageSchedule) hérité de: PowerSystemResource
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Mult [Mult] nom (type) note
a
partir
de
0..* [0..*] PsrLists (PsrList) hérité de: PowerSystemResource
0..* [0..1] PSRType (PSRType) hérité de: PowerSystemResource
0..* [0..*] ReportingGroup (ReportingGroup) hérité de: PowerSystemResource
1..% [0..1] ModelingAuthoritySet (ModelingAuthoritySet) hérité de: IdentifiedObject
6.8.4 Type de données Classification
1..n, o 1 est la priorité la plus détaillée, la plus importante, etc.
Attributs A &
nom type \nc}tg
value Integer \ \ \ )
unit=nome (const) UnitSymbol < \ \‘ \
multipligr=none (const) UnitMultiplier ~N \
6.8.5 CogenerationPlant \)
Ensemble d'unités de production th énergie électrique|et de
vapeur a usage industriel (généralement des turbines a vapeur). La yapeur

urbain

ilation

nom

note

cogenH

DSendoutRat}'ﬂ& \

Emission de vapeur a haute pression

cogenH

DSteamRatiw/\\/\ %\

Caractéristique nominale de vapeur a haute
pression

cogenlL

’SendoutRat'{r/g\

S

Emission de vapeur a basse pression

cogenL

PSteam ing

\%at

Caractéristique nominale de vapeur a bass
pression

\
QN

ratedP ctivePower Puissance active de sortie nominale de la
centrale de cogénération
mRID String hérité de: IdentifiedObject
name . String hérité de: IdentifiedObject
localNae String hérité de: IdentifiedObject
pathName String hérité de: IdentifiedObject
aliasName String hérité de: ldentifiedObject
description String hérité de: IdentifiedObject
Extrémités d'association
Mult [Mult] nom (type) note
a
partir
de
1 [1] SteamSendoutSchedule (SteamSendoutSchedule) Une centrale de cogénération comporte
un programme d'évacuation de vapeur.
0..1 [0..*] Contain_ThermalGeneratingUnits Une unité de production thermique peut
(ThermalGeneratingUnit) faire partie d'une centrale de
cogénération.
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Mult [Mult] nom (type) note
a
partir
de
0..* [0..*] OperatedBy_Companies (Company) hérité de: PowerSystemResource
1 [0..*] Contains_Measurements (Measurement) hérité de: PowerSystemResource
1 [0..*] OperatingShare (OperatingShare) hérité de: PowerSystemResource
1 [0..1] OutageSchedule (OutageSchedule) hérité de: PowerSystemResource
0..* [0..*] PsrLists (PsrList) hérité de: PowerSystemResource
0..* [0..1] PSRType (PSRType) hérité de: PowerSystemResource
0..* [0..*] ReportingGroup (ReportingGroup) hérité de: PowerSystemRe3squrce
1..% [0..1] ModelingAuthoritySet (ModelingAuthoritySet) hérité de: ldenti e%bjgci\
A
6.8.6 CombinedCyclePlant
Ensemble de turbines a combustion et de turbines a vapeyr da haleur
évacug¢e des turbines a combustion est récupérée pour be aux
turbings a vapeur, entrainant ainsi un accroissement globa
Attributs Q
— A
nom / ( \ > note
combCyclePlantRating ActlvePow uissapnce actiye de sortie nominale de la
centraleda cyele combiné
mRID String L \Qerké\de: IdentifiedObject
name Strmg\ \ \ \ \@’\Né/de: IdentifiedObject
localNae \ \S(ng N \))rgrité de: IdentifiedObject
pathNare R String(\ hérité de: IdentifiedObject
aliasNafne \ \§}1Qg 3 hérité de: IdentifiedObject
descripfion |ng hérité de: ldentifiedObject
{\\ \<>m|tes d'association
Mult [I\W (type) note
a
partir
de
0..1 [0..*] Centain Th maIGeneratlngUmts Une unité de production thermique pgut
(ThermaIGen atimgUnit) faire partie d'une centrale a cycle
combiné.
0..* [0v*] OperatedBy Companijes (Company) hérité de: PowerSystemResource
1 [0..*] Contains_Measurements (Measurement) hérité de: PowerSystemResource
1 [0..*] OperatingShare (OperatingShare) hérité de: PowerSystemResource
1 [0..1] OutageSchedule (OutageSchedule) hérité de: PowerSystemResource
0..* [0..*] PsrLists (PsrList) hérité de: PowerSystemResource
0..* [0..1] PSRType (PSRType) hérité de: PowerSystemResource
0..* [0..*] ReportingGroup (ReportingGroup) hérité de: PowerSystemResource
1..* [0..1] ModelingAuthoritySet (ModelingAuthoritySet) hérité de: IdentifiedObject
6.8.7 Type de données CostPerHeatUnit

Codt, en unités monétaires, par quantité de chaleur générée.
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Attributs
nom type note
value Float
unit MonetaryAmountPerHeatUnit
multiplier UnitMultiplier
6.8.8 Type de données Emission

Quantité d'émission par capacité calorifique de chaleur du combustible.

Attributs (\
N
nom type A@te (‘\
value Float
unit=kg/J (const) UnitSymbol
multipligr UnitMultiplier
6.8.9 EmissionAccount

Compfes de suivi de l'utilisation et crédits d'émi

uction

thermigjue. Une unité peut avoir zéro ou pl peut,
générdlement, avoir un compte pour le suivi d' dits.
At
nom ‘ype (\ note
emissiopType y \) e d'émission, par exemple, dioxyde de
ufre (SO2). Le y1AxisUnits de la courbe
contient les unités de mesure (par exemple|kg)
tandis que emissionType est le type d'émisgion

(par exemple dioxyde de soufre).

emissio

1Va|ueSourg§ > <

Source de la valeur d'émission.

ﬁmisEiQnVa eMce
V%

curveStjle < Curvesy) hérité de: Curve
xUnit <\ Ohitsymbl hérité de: Curve
xMultipller /\ \ \UQtMultipIier hérité de: Curve
y1Unit \ N \ \Ufitsymbol hérité de: Curve
y1Multiy |§r\ \ \ B UnitMultiplier hérité de: Curve
y2Unit \| \ UnitSymbol hérité de: Curve
y2Multiglier N UnitMultiplier hérité de: Curve
mRID String hérité de: IdentifiedObject
name String hérité de: ldentifiedObject
localName String hérité de: IdentifiedObject
pathName String hérité de: ldentifiedObject
aliasName String hérité de: IdentifiedObject
description String hérité de: ldentifiedObject
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Extrémités d'association
Mult [Mult] nom (type) note
a
partir
de
0..* [1] ThermalGeneratingUnit (ThermalGeneratingUnit) Une unité de production thermique peut
comporter un ou plusieurs rapports
d'autorisation d'émission.
1 [0..*] CurveScheduleDatas (CurveData) hérité de: Curve
1..% [0..1] ModelingAuthoritySet (ModelingAuthoritySet) hérité de: IdentifiedObject
6.8.10f EmissionCurve
Relatign entre le taux d'émission de ['unité exprimé en unités de mas Y) et
la puigsance active de sortie (axe X) pour un type d'émission\donn oullbe ne
s'appligue que lorsqu'un seul type de combustible est bralé.
Attributs
nom type /
emissiohContent Emission (\ wy/e d’émw}a/quantité de combustible
aie.
N
emissiopType EmissionYype Type'd‘émisSiof~qui fournit également I'unité de
esure du taux de production. Le y1AxisUrlits
la cou tontient les unités de mesure [par
le kg) tandis que emissionType est |4
@ e de¢mission (par exemple dioxyde de
\Q) .
isNetGrpssP Wean N \/L/|>ndicateur est mis a true (c'est-a-dire vrai
lorsque la sortie est exprimée en puissance
[\ (\ active nette.
curveStyle /\ \ >L}\Q8t>k=\ > hérité de: Curve
xUnit O | Unitsyngol N hérité de: Curve
xMultiplfer /\\ \l{nit\l\hﬁw hérité de: Curve
y1Unit \ \ Uni ol hérité de: Curve
yIMultiglier < \ UBtMultiplier hérité de: Curve
y2Unit /\\ \\ \ YnitSymboI hérité de: Curve
y2Multilier™ N \\) UnitMultiplier hérité de: Curve
mRID \ String hérité de: IdentifiedObject
name String hérité de: IdentifiedObject
localName String hérité de: IdentifiedObject
pathName String hérité de: IdentifiedObject
aliasName String hérité de: ldentifiedObject
description String hérité de: IdentifiedObject
Extrémités d'association
Mult [Mult] nom (type) note
a
partir
de
0..* [1] ThermalGeneratingUnit (ThermalGeneratingUnit) Une unité de production thermique peut
comporter une ou plusieurs courbes
d'émission.
1 [0..*] CurveScheduleDatas (CurveData) hérité de: Curve
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Mult [Mult] nom (type) note
a
partir
de
1..% [0..1] ModelingAuthoritySet (ModelingAuthoritySet) hérité de: IdentifiedObject

6.8.11 Enumération EmissionType

Le type d'émission.

Enums

nom note f\
sulfurDipxide

N~
carbonQ}ioxide /\ \

nitrogerOxide \ \

hydroggnSulfide \ \ \ )
chloring] < \ \‘ \
carbon[isulfide ~N \

6.8.12| Enumération EmissionValueSource \)

Source de la valeur d'émission. G

nom (\ \/ note
measurégd < \) >

AN
calculatpd )

6.8.13 FossHF

Comblstible fos me arNes mtes de production thermique non nucléairgs (par
exemple: charbon l,

Attributs
/\@ \\ \ type note

fossilFuelTy \ \/ FuelType Type de combustible fossile tel que le charlpon,
le fioul ou le gaz.

fuelCos CostPerHeatUnit Le colt en termes de pouvoir calorifique pour le
type de combustible donné.

fuelDispatehCost CostPerHeattnit Cottdcombustibtettitisé pott te diopatul |ng
économique comprenant les éléments suivants:
colt du combustible, colt du transport et codt
de la maintenance supplémentaire.

fuelEffFactor PU Facteur d'efficacité du combustible (par unité)
en termes d'énergie réelle absorbée.

fuelHandlingCost CostPerHeatUnit Co0t de manipulation et de traitement associé a
ce combustible.

fuelHeatContent Float Quantité de chaleur par poids (ou par volume)
du type de combustible donné.

fuelMixture PerCent Quantité relative du type de combustible donné
lorsque plusieurs combustibles sont
consommeés.

fuelSulfur PU La partie du combustible des crédits de
pollution par unité de capacité calorifique.
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nom type note

highBreakpointP ActivePower Niveau de sortie en puissance active de l'unité
auquel le type de combustible donné est
démarré. Ce combustible (fioul par exemple) est
parfois utilisé pour remplacer le combustible de
base (charbon par exemple) a des niveaux
élevés de sortie de puissance active.

lowBreakpointP ActivePower Niveau de sortie en puissance active de l'unité
auquel le type de combustible donné est arrété.
Ce combustible (fioul par exemple) est parfois
utilisé pour stabiliser le combustible de base
(charbon par exemple) a de faibles niveaux de
sortie de puissance active.

mRID String hérité de: IdentifiedObject/_\

name String hérité de: IdentifiedOb}'p{:N A~

localNafne String hérité de: |dentifieg65;\}§ \

pathName String hérité de: Idengitiedbjebt

aliasNafne String hérité de: |de§\tifiem\\ct\ )

descripfion String hérité d< IEentiﬁngbj&& \
O\ N/

Extrémités d'ass iat}gn

Mult [Mult] nom (type) \/ G note

a
partir
de
1 [0..*] FuelAllocationSchedule (FuelAllofationSchedwle Un programme d'attribution du
>ombustib|e doit comporter un
combustible fossile.
0..* [1] ThermalGeneratingUyit (NrmalGe r tingbhjlt) Une unité de production thermique pgut
comporter un ou plusieurs combustibjles
fossiles.

6.8.14 FueIAIIo

1.+ 0.1 Mode 79 utr}yltySet@A\@n\t\{t}et) hérité de: IdentifiedObject

Quannlte de coMbustib pe/donné attribué a la consommation sur une période

déterminée.

Q Attributs

type note

fuelAllo atlonEndDaN AbsoluteDateTime Heure et date de fin du programme d'attribytion
du combustible.

f IA” 4. [«X tNat Al LataoalDaota T Ll + daot A dabast o
uelAllotatteonStartBate AbseluteDateFime Hetreetdate-de-début-duprogramme

d'attribution du combustible.

fuelType FuelType Type de combustible, indique également l'unité
de mesure correspondante.

maxFuelAllocation Float Quantité maximale de combustible attribuée a la
consommation pour la période programmeée.

minFuelAllocation Float Quantité minimale de combustible attribuée a la
consommation pour la période programmée, sur
la base, par exemple, d'un contrat "a prendre tel
quel ou a payer”.

curveStyle CurveStyle hérité de: Curve
xUnit UnitSymbol hérité de: Curve
xMultiplier UnitMultiplier hérité de: Curve

y1Unit UnitSymbol hérité de: Curve
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nom type note
y1Multiplier UnitMultiplier hérité de: Curve
y2Unit UnitSymbol hérité de: Curve
y2Multiplier UnitMultiplier hérité de: Curve
mRID String hérité de: ldentifiedObject
name String hérité de: IdentifiedObject
localName String hérité de: ldentifiedObject
pathName String hérité de: IdentifiedObject
aliasName String hérité de: ldentifiedObject
descriptjon String hérité de: IdentifiedObject/-\
Extrémités d'association Q &

Mult [Mult] nom (type) /\

a
partir

de
0..* [1] FossilFuel (FossilFuel)

0..* [1] ThermalGeneratingUnit (ThermalGeperatingUni U te production thermique pgeut
Cco n ou p|USIeUI’S programmes
attrlbu ion de combustibles.
1 [0..*] CurveScheduleDatas (CurveData) her| € de: Curve
1..* [0..1] ModelingAuthoritySet (Modeling uthO(TWS\t) érité de: IdentifiedObject
6.8.15| Enumération Fuel
Type de combustible.
Q ums
)xt\}t\ \/\ note
coal \ \ \/
oil < \\ >
Sl PANNENNAN
6.8.16
Machine synchron ensemble de machines synchrones pour la conversion de la puigsance
meécarjigle.eén puissance a courant alternatif. Des machines individuelles dans un endemble
peuvehnig =Vilal i ! nal de

contrble est dérivé pour I'ensemble. Dans ce cas, un GeneratingUnit (une unité de production)
pour chaque membre de l'ensemble et un GeneratingUnit supplémentaire correspondant a
I'ensemble pourraient étre définis.

Attributs

nom

type

note

allocSpinResP

ActivePower

Capacité planifiée non utilisée (réserve

tournante) qui peut étre utilisée pour absorber

une charge d'urgence.

autoCntrIMarginP

ActivePower

Capacité planifiée non utilisée permettant

d'absorber les a-coups de la régulation
automatique.

baseP

ActivePower

Pour les unités commandables, cette valeur

représente le point de fonctionnement
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nom

type

note

économique de base en puissance active. Pour
les unités non commandables, cette valeur
correspond a la valeur fixe de production. La
valeur doit étre comprise entre les points haut
et bas des limites de fonctionnement.

controlDeadband

ActivePower

Bande morte de réglage. Lorsqu'une
modification en puissance active requise pour
I'unité est inférieure a cette bande morte,
aucune impulsion de commande ne sera alors
transmise a l'unité.

controlPulseHigh Seconds Limite supérieure de l'impulsion correspondant
a I'impulsion de commande la plus élevée a
laquelle I'unité peut répond/e'.\

controlHulseLow Seconds Limite inférieure de I'im ion corregpondgnt a
I'impulsion de comm e la pfus\basse a
laquelle l'unité peué/%‘f{ dre.

controlResponseRate ActivePowerChangeRate Taux de répon ' 2 ci tl
modification de pui une
impulsion de e dars le
niveau o) unité

dispRederveFlag Boolean

efficiengy PU 5 a conyertir I'énergie

chine motrice, en

energyMinP HeatRate ( (\

fastStartFlag Boolean

fuelPriofity Integer /

genConfrolMode Generatorc&ntrow&k\ We de commande de ['unité.

genConfrolSource ?Be{ﬁator n oISM \}}source de commandes pour une unité de

N production.

genOpefatingMode neratQrOpgrati M Mode de fonctionnement pour réglage
secondaire.

governgrMPL \/ & thk Limite de position du moteur du régulateur.

governdrSCD /\Q \Ker(%ﬁl\ Statisme du changeur de vitesse du régulafeur.

highCorjtrolLimit cWr Limite supérieure du réglage secondaire (A[GC,
automatic generation control).

initialP \ \WePower Valeur initiale par défaut de la puissance agtive,
permettant d'enregistrer un résultat de flux
d'énergie pour la valeur initiale de puissande
active de cette unité, pour cette configurati¢pn
réseau.

longPF Float Facteur de participation économique de I'unité
de production.

lowControttimmit ActivePower timiteinferreure duTégtage secondaite (AGC).

lowerRampRate ActivePowerChangeRate

maxEconomicP ActivePower Limite économique supérieure maximale de

puissance active, il convient qu'elle ne dépasse
pas la limite de puissance active maximum de
fonctionnement.

maximumAllowableSpinningRes

erve

ActivePower

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

maxOperatingP

ActivePower

Limite maximale de puissance active de
fonctionnement pouvant étre entrée dans I'unité
par le répartiteur.

minEconomicP

ActivePower

Limite économique inférieure de puissance
active devant étre supérieure ou égale a la
limite minimale de puissance active de
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nom

type

note

fonctionnement.

minimu

mOffTime

Seconds

Intervalle de temps minimal entre I'arrét et le
démarrage de l'unité.

minOperatingP

ActivePower

Limite minimale de puissance active de
fonctionnement pouvant étre entrée dans I'unité
par le répartiteur.

modelDetail Classification Détails des données de modele de la
génératrice.

normalPF Float Facteur de participation économique de I'unité
de production.

penaltyfactor Float Défini de la maniére suiva (1 - perte|de

transport différentielle); la(perte detranspoft
différentielle est expri pins.
Les facteurs de rete bes

sont compris entr O

raiseRampRate

ActivePowerChangeRate

ratedGrpssMaxP ActivePower CapaC| Ie br ian'unité
(Book V u M’e vaI r comptable)

ratedGrpssMinP ActivePower Niv rut nominal javec

tfonctl nner sans risqueslen
i i ort.
ratedNetMaxP ActivePower en
B
shortPF Float actety de participation économique de l'unité
(\ de reduction.

spinRegerveRamp < {Po\\{ng\Rai)e

startupQost oney Le codt de démarrage initial encouru pour
chaque démarrage de l'unité de production
GeneratingUnit.

startupTime \/ \/\ Temps requis pour connecter l'unité, a partjr du
moment ou |'énergie mécanique des machifes

/\ motrices est appliquée.

stepChgnge \ \ \Q:ti

tieLineHF Flo Facteur de participation économique de I'unité
de production.

variablg] Money La composante colt variable de production|par
unité de puissance active (ActivePower).

normalllylnService Boolean hérité de: Equipment

mRID String hérité de: IdentifiedObject

name ering hérité-de- Irlnnfifiadﬁhjnnf

localName String hérité de: IdentifiedObject

pathName String hérité de: ldentifiedObject

aliasName String hérité de: ldentifiedObject

description String hérité de: IdentifiedObject



https://iecnorm.com/api/?name=18d776aa8a640a66b4d7abe6336fab54

	English

	CONTENTS
	FOREWORD
	INTRODUCTION
	1 Scope
	2 Normative references
	3 Terms and definitions 
	4 CIM specification
	4.1 CIM modeling notation
	4.2 CIM packages
	4.3 CIM classes and relationships
	4.4 CIM model concepts and examples
	4.5 Modeling guidelines
	4.6 Modeling tools
	4.7 User implementation conventions
	4.8 CIM modeling examples 

	5 Detailed model 
	5.1 Overview
	5.2 Context

	6 Package architecture (normative)
	6.1 IEC 61970
	6.2 Domain
	6.3 Core
	6.4 OperationalLimits
	6.5 Topology
	6.6 Wires
	6.7 Generation ‒ Generation package summary
	6.8 Production
	6.9 GenerationDynamics
	6.10 LoadModel
	6.11 Outage
	6.12 Protection
	6.13 Equivalents
	6.14 Meas
	6.15 SCADA
	6.16 ControlArea
	6.17 Contingency

	Bibliography
	Figures

	Figure 1 – CIM IEC 61970-301 package diagram
	Figure 2 – Example of generalization
	Figure 3 – Example of simple association
	Figure 4 – Example of aggregation
	Figure 5 – Equipment containers
	Figure 6 – Connectivity model
	Figure 7 – Simple network example
	Figure 8 – Simple network connectivity modeled with CIM topology
	Figure 9 – Equipment inheritance hierarchy
	Figure 10 – Transformer model
	Figure 11 – Navigating from PSR to MeasurementValue
	Figure 12 – Measurement placement
	Figure 13 – Regulating control models
	Figure 14 – CIM top level packages
	Figure 15 – Main
	Figure 16 – CombinedDatatypes
	Figure 17 – BasicDatatypes
	Figure 18 – ElectricityDatatypes
	Figure 19 – EnumeratedUnitDatatypes
	Figure 20 – GeneralDatatypes
	Figure 21 – MonetaryDatatypes
	Figure 22 – TimeDatatypes
	Figure 23 – Reporting
	Figure 24 – Main
	Figure 25 – CurveSchedule
	Figure 26 – Datatypes
	Figure 27 – DocumentationExampleAggregation
	Figure 28 – DocumentationExampleAssociation
	Figure 29 – Ownership
	Figure 30 – OperationalLimits
	Figure 31 – BranchGroup
	Figure 32 – TopologicalNodeTerminal
	Figure 33 – TopologyMeasRelations
	Figure 34 – TopologyReporting
	Figure 35 – Main
	Figure 36 – DocumentationExampleInheritance
	Figure 37 – MutualCoupling
	Figure 38 – Datatypes
	Figure 39 – InheritanceHierarchy
	Figure 40 – LineModel
	Figure 41 – NamingHierarchyPart1
	Figure 42 – NamingHierarchyPart2
	Figure 43 – RegulatingEquipment
	Figure 44 – TransformerModel
	Figure 45 – VoltageControl
	Figure 46 – Main
	Figure 47 – Nuclear
	Figure 48 – Main
	Figure 49 – Datatypes
	Figure 50 – Hydro
	Figure 51 – Thermal
	Figure 52 – Main
	Figure 53 – Datatypes
	Figure 54 – Main
	Figure 55 – Datatypes
	Figure 56 – Datatypes
	Figure 57 – Main
	Figure 58 – Main
	Figure 59 – Main
	Figure 60 – Datatypes
	Figure 61 – Control
	Figure 62 – InheritanceStructure
	Figure 63 – Measurement
	Figure 64 – Quality
	Figure 65 – Datatypes
	Figure 66 – Main
	Figure 67 – ControlArea
	Figure 68 – ControlAreaInheritance
	Figure 69 – Datatypes
	Figure 70 – Contingency

	Table 1 – MeasurementType naming conventions
	Table 2 – MeasurementValueSource naming conventions

	Français

	SOMMAIRE
	AVANT-PROPOS
	INTRODUCTION
	1 Domaine d'application
	2 Références normatives
	3 Termes et définitions 
	4 Spécification CIM
	4.1 Notation de modélisation du CIM
	4.2 Paquetages CIM
	4.3 Classes CIM et relations
	4.4 Concepts du modèle CIM et exemples
	4.5 Conseils de modélisation
	4.6 Outils de modélisation
	4.7 Conventions d'implémentation pour les utilisateurs
	4.8 Exemples de modélisation CIM

	5 Modèle détaillé 
	5.1 Vue générale
	5.2 Contexte

	6 Architecture des paquetages (normative)
	6.1 IEC 61970
	6.2 Domain
	6.3 Core
	6.4 OperationalLimits
	6.5 Topology
	6.6 Wires
	6.7 Génération ‒ Résumé du paquetage Generation
	6.8 Production
	6.9 GenerationDynamics
	6.10 LoadModel
	6.11 Outage
	6.12 Protection
	6.13 Equivalents
	6.14 Meas
	6.15 SCADA
	6.16 ControlArea
	6.17 Contingency

	Bibliographie
	Figures

	Figure 1 – Diagramme du paquetage CIM IEC 61970-301 
	Figure 2 – Exemple de généralisation
	Figure 3 – Exemple d'association simple
	Figure 4 – Exemple d'agrégation
	Figure 5 – Conteneurs Equipment
	Figure 6 – Modèle de connectivité
	Figure 7 – Exemple de réseau simple
	Figure 8 – Connectivité d'un réseau simple modélisé avec la topologie du CIM
	Figure 9 – Hiérarchie des héritages de Equipment
	Figure 10 – Modèle de transformateur
	Figure 11 – Navigation de PSR à MeasurementValue
	Figure 12 – Placement de Measurement 
	Figure 13 – Modèle de commande de régulation
	Figure 14 – Paquetages de haut niveau du CIM
	Figure 15 – Main (c'est-à-dire Représentation principale)
	Figure 16 – CombinedDatatypes
	Figure 17 – BasicDatatypes
	Figure 18 – ElectricityDatatypes
	Figure 19 – EnumeratedUnitDatatypes
	Figure 20 – GeneralDatatypes
	Figure 21 – MonetaryDatatypes
	Figure 22 – TimeDatatypes
	Figure 23 – Reporting
	Figure 24 – Main 
	Figure 25 – CurveSchedule
	Figure 26 – Datatypes
	Figure 27 – DocumentationExampleAggregation
	Figure 28 – DocumentationExampleAssociation
	Figure 29 – Ownership
	Figure 30 – OperationalLimits
	Figure 31 – BranchGroup
	Figure 32 – TopologicalNodeTerminal
	Figure 33 – TopologyMeasRelations
	Figure 34 – TopologyReporting
	Figure 35 – Main 
	Figure 36 – DocumentationExampleInheritance
	Figure 37 – MutualCoupling
	Figure 38 – Datatypes
	Figure 39 – InheritanceHierarchy
	Figure 40 – LineModel
	Figure 41 – NamingHierarchyPart1
	Figure 42 – NamingHierarchyPart2
	Figure 43 – RegulatingEquipment
	Figure 44 – TransformerModel
	Figure 45 – VoltageControl
	Figure 46 – Main (c'est-à-dire représentation principale)
	Figure 47 – Nuclear
	Figure 48 – Main
	Figure 49 – Datatypes
	Figure 50 – Hydro
	Figure 51 – Thermal
	Figure 52 – Main 
	Figure 53 – Datatypes
	Figure 54 – Main (c'est-à-dire représentation principale)
	Figure 55 – Datatypes
	Figure 56 – Datatypes
	Figure 57 – Main 
	Figure 58 – Main (c'est-à-dire représentation principale)
	Figure 59 – Main (c'est-à-dire représentation principale)
	Figure 60 – Datatypes
	Figure 61 – Control
	Figure 62 – InheritanceStructure
	Figure 63 – Measurement
	Figure 64 – Quality
	Figure 65 – Datatypes
	Figure 66 – Main (c'est-à-dire représentation principale)
	Figure 67 – ControlArea
	Figure 68 – ControlAreaInheritance
	Figure 69 – Datatypes
	Figure 70 – Contingency

	Tableau 1 – Convention de dénomination de MeasurementType (types de mesure)
	Tableau 2 – Conventions de dénomination de MeasurementValueSource(source de mesure)




