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FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardizatioh cor
hational electrotechnical committees (IEC National Committees). The object of IEC s to

end and in addition to other activities, IEC publishes International Standards, Technical Specifi
nical Reports, Publicly Available Specifications (PAS) and Guides (hereafter, referred to

ication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee in
he subject dealt with may participate in this preparatory work. International,” governmental a

the International Organization for Standardization (ISO) in accordance“with conditions determ|
ement between the two organizations.

formal decisions or agreements of IEC on technical matters express,»as nearly as possible, an inter
ensus of opinion on the relevant subjects since each technical'committee has representation
ested IEC National Committees.

Publications have the form of recommendations for international use and are accepted by IEC
mittees in that sense. While all reasonable efforts are made to ensure that the technical conten
ications is accurate, IEC cannot be held responsible\for the way in which they are used or
hterpretation by any end user.

rder to promote international uniformity, IEC National Committees undertake to apply IEC Pub
Eparently to the maximum extent possible in<their national and regional publications. Any div
een any IEC Publication and the corresponding national or regional publication shall be clearly indi
atter.

provides no marking procedure to indicate its approval and cannot be rendered responsible
bment declared to be in conformity with’an IEC Publication.

ability shall attach to IEC of its directors, employees, servants or agents including individual exp
bers of its technical committeées and IEC National Committees for any personal injury, property da
r damage of any natureswhatsoever, whether direct or indirect, or for costs (including legal fe
nses arising out of~theé" publication, use of, or reliance upon, this IEC Publication or any ot
ications.

htion is drawn_to.the Normative references cited in this publication. Use of the referenced publicd
pensable forthé'correct application of this publication.

htion is drawn to the possibility that some of the elements of this IEC Publication may be the sy
nt rights-~lEC shall not be held responsible for identifying any or all such patent rights.

Ttional Standard IEC 61970-501 has been prepared by IEC technical committ

hprising
promote
elds. To
cations,
hs “IEC
erested
hd non-

rnmental organizations liaising with the IEC also participate in this preparation. IEC collaborates| closely

ined by

hational
from all

National
of IEC
for any

ications
ergence
cated in

for any
brts and
mage or

es) and
her IEC

tions is

bject of

pe 57:

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

FDIS Report on voting
57/801/FDIS 57/813/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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IEC 61970 consists of the following parts, under the general title Energy Management System
Application Program Interface (EMS-API):

Part 1:
Part 2:
Part 301: Common Information Model (CIM) base

Guidelines and general requirements
Glossary

Part 302: Common information model (CIM) financial, energy scheduling and reservations 1

Part 401: Component interface specification (CIS) framework

Part 402: Component interface specification (CIS) — Common services'

Part 4
Part 4
Part 4
Part 4
Part 4
Part 5
The ¢

the m
the da

A bilin

redqonfirmed,
withdrawn,

reqd

amended.

3T Component INterface Speciication (CTS) — Generic data access.

D4:  Component Interface Specification (CIS) — High speed data access’
D5:  Component Interface Specification (CIS) — Generic eventing and subscriptio
D7: Component Interface Specification (CIS) — Time series data access'

(Eintenance result date indicated on the IEC web site under "http://webstore.iec

gual edition of this standard may be.issued at a later date.

53:  Exchange of Graphics Schematics Definitions (Common Graphics Exchange)

=)

D1:  Common Information Model Resource Description Framework (CIM RDF) schema

mmittee has decided that the contents of this publication will remain unchangegd until

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

laced by a revised edition, or

ch" in

1

Unde

r consideration.
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INTRODUCTION

This standard is part of the IEC 61970 series that define an Application Program Interface
(API) for an Energy Management System (EMS). This standard is based upon the work of the
EPRI Control Center APl (CCAPI) research project (RP-3654-1).

This part specifies the mapping between the conceptual model specified as Unified Modeling
Language (UML) defined in IEC 61970-3XX series: Common Information Model and the
machine readable Extensible Markup Language (XML) representation of that schema using
the Resource Description Framework (RDF) Schema specification language.
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ENERGY MANAGEMENT SYSTEM APPLICATION
PROGRAM INTERFACE (EMS-API) -

Part 501: Common Information Model Resource
Description Framework (CIM RDF) schema

1 Scope

This |

nternational Standard specifies a Component Interface Specification (CIS) fef.

bnergy

manadgement systems application program interfaces. This part of IEC 61970 ,specifies the

formaf and rules for producing a machine readable form of the Common Information
as specified in the IEC 61970-301 standard. It describes a CIM vocabulary to sjupport
the data access facility and associated CIM semantics.

(CIM)

This p

acces$ CIM metadata in a common format and with standard sefvices for the purp

subse
and a

solutign:

e s

e can be accessed using any tool that supports the Document Object Model

ap

* is s$elf-describing;
« taKes advantage of current web standards.

This d
narrat
metad

2 Normative references

The fdllowing referenced documents are indispensable for the application of this doc
For dated references, only the edition cited applies. For undated references, the latest

of the

IEC 6197041, Energy management system application program interface (EMS-API) —

Guide

art of IEC 61970 supports a mechanism for applications from lindependent suppl

huent CIM data access. Secondary objectives are to provide )CIM versioning capa
mechanism that is easily extensible to support site~specific needs. The prg

blication program interface;

ocument is the Level 2 Component Interface Specification document that descr
ve terms (with text and examples based on the CIM), the detailed definition of th
bta interface to be standardized.

referenced document (including any amendments) applies.

Model

iers to
pse of
bilities
posed

both machine readable and human readable,” although primarily intend¢d for
prqgrammatic access;

DOM)

bes in
e CIM

Liment.
edition

Part 1:

mes arda general requirerriernts

IEC 61970-2, Energy management system application program interface (EMS-API) — Part 2:
Glossary

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

IEC 60050 series: International Electrotechnical Vocabulary
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3 Terms and definitions

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

31

Common Information Model

CIM

abstract model that represents all the major objects in an electric utility enterprise typically
contained in an EMS information model

NOTE By providing a standard way of representmg power system resources as object classes and attributes,

Lk tl—. H Lot | b f‘ll\l l HHY-YY Ak 4 ' £ L AC IH H 1 =i Al &l
along v ei—retatonships—the ttates—the—trtegrationeof-EMS—eappheations—devetoped—inde perdently by

differenf vendors, between entire EMS systems developed independently, or between an EMS systenm(and other
systemgq concerned with different aspects of power system operations, such as generation of disjribution
managegment.

3.2
Document Object Model
DOM
platform- and language-neutral interface defined by the World Wide, Web Consortium [(W3C)
that allows programs and scripts to dynamically access and exchange the content, stjucture
and style of documents

3.3
Resoyrce Description Framework
RDF
langugge recommended by the W3C for expressing{ metadata that machines can process
simply} It is expressed as a special kind of XML document

3.4
RDF Schema
schemla specification language expressed using RDF to describe resources and their
properfties, including how resources are related to other resources, which is used to gpecify
an application-specific schema

3.5
Unified Modelling Language
UML
modelling language,.'and methodology for specifying, visualizing, constructingf and
docunienting the artefacts of a system-intensive process

3.6
Extensible Markup Language
XML
subse{ ef\Standard Generalized Markup Language (SGML), ISO 8879, for putting structured
data in a text file. Tt is an endorsed recommendation from the W3C

NOTE It is license-free, platform-independent and well-supported by many readily available software tools.
4 Structure of an XML document

4.1 General

An XML document is a set of containers. The containers can contain other containers as well
as content. The two required pieces of a well-formed XML document are the prolog and the
root element. The prolog contains statements that indicate the version of the XML standard to
which the document conforms and the encoding that is used. The prolog for the CIM RDF
Schema file is simply:

<?xm version="1.0" encodi ng="UTF-8"?>
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The root element contains the XML document's actual contents, which are contained within
starting and ending tags. The CIM RDF Schema contains the root element:

<r df : RDF>

</ r df : RDF>

The root element also contains references to namespaces, which define a context for
elements that are used within the rest of the document. The element name is preceded by the
namespace alias followed by a colon. For example, the RDF Schema namespace is declared:

xm ngl: rdf s="http://ww. w3. org/ TR/ 1999/ PR-r df - schema- 19990303#"
Refergnces to it within the document use the syntax:

<rdf §: subCl assOf rdf:resource="rdfs: Resource"/>

Commrl‘ents can appear anywhere within an XML document; they areidelimited with <! {- and
- - > characters.

4.2 [Elements
An elgment is a container enclosed between start and stop tags. The start tag defines the

name [of the element and contains any attributes of-the element. In the following exgmple,
Class |s the name of the element and ID is its attribute:

<rdf g: Cl ass rdf: | D="Bay">
The stpp tag for this element is </ r df s; Ehass>.

4.3 Attributes

The ID attribute is used for the:Class elements to be able to reference other element|nodes
within [the CIM RDF Schema‘\document. The element with | D="Bay" can be referen¢ed by
other ¢lements using the #.symbol in front of the attribute's value, as " #Bay" .

Note that the XML caoncept of attribute is not the same as the UML definition. XML attfibutes
store information about the element that are not directly or immediately relevant to the neader,
such as an ID_which is used for linking internal elements. UML attributes are data |in this
contexft. They.shall hold structure of their own, such as datatype, constraints, and description.
Therefore,they are specified as elements in the CIM RDF Schema.

5 Metadata and RDF Schema

5.1 General

RDF Schema allows the definition of application-specific vocabularies. It is a very concise
way to represent the CIM classes and their attributes and relationships. It is designed to be
extensible, so that local extensions to the CIM can easily be referenced.

5.2 Resource

A resource is anything that can be referenced by a Uniform Resource Identifier (URI). For the
purposes of the CIM RDF Schema, a resource corresponds to a class. By convention,
resources are named with an initial uppercase letter.
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5.3 Property

A property is a specific aspect, characteristic, attribute, or relation used to describe a
resource. Each property has a specific meaning, defines its permitted values, the types of
resources it can describe, and its relationship with other properties. Within the context of the
CIM RDF Schema, a property can be either a class attribute or a rolename for an association
of the class. By convention, properties are named with an initial lowercase letter.

5.4 Namespaces

Namespaces are a way to tie a specific use of a word in context to the dictionary (schema)
where the intended definition is to be found. RDF requires the XML namespace facility to
precisely associate each property with the schema that defines the property.

5.5 CIM RDF Schema extensions
5.5.1 General

The RPF Schema has been extended to support some of the UML concépts that are important
or useful in the CIM.

5.5.2 | Multiplicity

A constraint property is a special kind of property that can be used to limit the values for the
named properties. A multiplicity constraint documents the CIM values for allowed cardinality
for a rplename in an association. The multiplicity resoufce is defined as:

<rdf g: ConstraintProperty rdf: I D="nultjiphkicity">
<rdffs: l abel xm :lang="en">multiplicity</rdfs:|abel >
<rdf|s: domai n rdf:resource="http://vaw. w3. or g/ 1999/ 02/ 22-r df - synt ajx-
ns#Prloperty"/ >
<rdffs: range rdf:resource="#Ml tiplicity"/>
<r df|s: comment >| ndi cates how mafy i nstances of a given property arp
all owed for a given resource. ~All owed val ues are:
M O..]1 (zero-or-one), M1l..4(exactly-one), MO..n (zero-or-nore),
M1..ln (one-or-nore).</rdfs:coment >
</ rdffs: Constrai nt Proper t:y>

<rdfg: Class rdf: ID="Multiplicity">

<rdf|s: 1l abel xm :lang="en">Miltiplicity</rdfs:|abel >
<r dffs: comrent >Defi\niti on of the enunerated type which will contaip
the I|ist of vali@d,val ues. </rdfs:comrent>
</ rdf|s: Cl ass>

The C|M RDF (Schema extensions create resources of this type which are used to exprgss the
valueg for allowed CIM cardinalities. The resources are named M:0..1, M:1..1, M:0..p, and
M:1..n[to,correspond to the UML values in the model.

5.5.3 Inverse Rolename

The inverseRolename property provides the name of the rolename at the opposite class for
the association. This property is useful for navigating through the CIM relationships. It is
defined as:

<rdfs: Constrai ntProperty rdf:ID="inverseRol eNane" >
<rdfs:label xm :lang="en">i nverseRol eNane</rdfs: | abel >
<rdf s: domain rdf:resource="http://ww. w3. 0org/ 1999/ 02/ 22-rdf-synt ax-
ns#Property"/ >
<rdf s: comment >Rol e name at opposite end of this association.
</rdfs:coment >
</rdfs: ConstraintProperty>
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IsAggregate

Some of the associations in the CIM are specified as aggregations, or container type
associations. For these associations, certain UML tools only report the rolename on the
container side of the association. This property indicates if the rolename is an aggregation,
and makes it possible to discover the rolenames on the “contained” side using the
inverseRolename of the aggregate rolename.

<rdfs
<r df

:ConstraintProperty rdf:1D="isAggregate">
s:label xm :lang="en">i sAggregate</rdfs: | abel >

<rdf s: domain rdf:resource="http://ww. w3. org/ 1999/ 02/ 22-rdf-synt ax-

ns#Pr
<r df

operty"/>
s: comrent >l ndicates if role is aggregate. If this is true, th

en

the i
ot her
</ rdf

5.5.5

The (
enume

<rdfs
<r df
<r df
ns#Pr
<r df
enumg
</[rdf

5.5.6
Each
as cla

class.
upon t

The d4

In cas
corres

The

NVEr SEROI ENane property may or nay not De listed for the
side Class. </rdfs:coment>
s: Constrai nt Property>

Stereotype

rations. The stereotype property documents those stereotypes. tt\is defined as:

:ConstraintProperty rdf:|D="stereotype">

s:label xm :lang="en">stereotype</rdfs:|abel>

s:domain rdf:resource="http://ww. w3. org/ 1999/ 02/ 22-rdf -synt a
operty"/>

s:comrent >Used primarily to indicate prinwiti ve datatypes and
rations. </rdfs:coment>

s: Constrai nt Property>

Data type

UML class attribute has a data type definition. In the CIM model, data types are d
5ses. The data type definition of a class attribute refers to the corresponding dat
The data type can be of type string, enumeration, float, integer or others. Dep
hat the syntax in the schema js-different.

ta type reference is specified as part of the property specification of a class attril

rdf: Property rdf.about=http://iec..... #cl ass-attri bute-nane
ci ms: dataType rdf:resource=http://iec..... #dat a-type

e of a “String, ‘Float, Integer, or Others” data type there exists only a reference
ponding data-type class.

rdf ssnClass rdf: about=http://iec..... #dat a-type
example below defines the data type “Admittance” referred by

IM uses UML stereotypes to indicate that certain classes aré“\primitive types or

efined
a type
ending

ute.

to the

the

“Comp

ensator.yPerSection” attribute:

<rdf:

Property rdf:about="http://iec.ch/ TC57/ 2003/ Cl M schena-

ci mO#Conpensat or. yPer Secti on" >

switc

<rdfs:label xm :lang="en">yPerSection</rdfs:|abel >
<rdfs:coment >For a capacitor bank, the adm ttance of each
habl e section. Cal cul ated using the MVAr per section and

corrected for network voltage.</rdfs:coment >

</ rdf

<rdfs

<cims:profile>Nerc</cins:profile>

<rdfs:domain rdf:resource="http://iec.ch/TC57/ 2003/ Cl M schema-
ci mLO#Conpensat or"/ >
<ci ms: dataType rdf:resource="http://iec.ch/ TC57/ 2003/ Cl M schema-
ci mMO#Adm ttance"/ >

:Property>
:Class rdf:about="http://iec.ch/ TC57/ 2003/ Cl M schema-

ci mMO#Adm tt ance" >

<rdfs:label xm:lang="en">Adm ttance</rdfs:| abel >
<rdfs: comment >Ratio of current to voltage. </rdfs:conment>


https://iecnorm.com/api/?name=818075f07e38970e1f44311eb95e720f

61970-501 O IEC:2006(E) -1 -

<cims: profile>Nerc</cinms:profile>

<ci ms: bel ongsToCat egory
rdf: resource="http://iec.ch/ TC57/2003/ Cl M schema- ci mLO#Donmai n"/ >
</rdfs:Class>

For UML class attributes that are defined as an enumeration data type, the mapping to the rdf
schema is slightly different (refer to 6.3.5).

5.5.7 Profile

A subset of the classes, attributes, and associations in the UML model can be defined through
a profile. Each profile has a name. The assignment to a profile is expressed through the
cims:profile statement. It is optional, meaning not every class shall be assigned to a profile.

In the example below, the class “CurveSchedData” is assigned to the profile namied"Nefc”.

<rdf g: Cl ass rdf:about="http://iec.ch/ TC57/ 2003/ Cl M schema:

ci mLg#Cur veSchedDat a" >

<rdfs:label xm:lang="en">CurveSchedDat a</rdfs: | abel >
<rdfs:comment >Dat a poi nt values for defining a €urve or
schedul e</rdf s: comment >

<cims:profile>Nerc</cinms:profile>

<ci ms: bel ongsToCat egory

rdf: rlesource="http://iec.ch/ TC57/2003/ Cl M schema~¢Ci mLO#Core"/ >
<rdfs:subClassOf rdf:resource="http://iec.ch/ TC57/2003/Cl M
schena- ci mLO#Nam ng"/ >

</rdf|s: Cl ass>

The fpllowing example defines the attribute, CurveSchedData.rampData of the| class
“CurvgSchedData”:

<rdf:|Property rdf:about="http://iee:ch/ TC57/2003/Cl Mschema-
ci mLg#Cur veSchedDat a. r anpDat a" >

<rdfs:label xm:lang="en"3fanpDat a</rdfs: | abel >
<rdfs:coment >The data_val ue of the rate-of-change of the Y-axis
vari gble with respect to the-X-axis variabl e</rdfs: coment >
<cims:profile>Nerc</:¢ins:profile>

<rdfs:domain rdf:resource="http://iec.ch/ TC57/ 2003/ Cl M schema-
ci mLQ#Cur veSchedDat a"/ >
<ci ms: dataType,rdf:resource="http://iec.ch/ TC57/ 2003/ Cl M sch¢ma-
ci mLOQ#FIl oat "/ >
</ rdf|: Property>

Finally, there is an-example of an association that is defined as part of the Nerc profile:

<rdf :|Propecty rdf:about="http://iec.ch/ TC57/2003/Cl Mschema-
ci mO#CurveSchedDat a. Cur veSchedul e" >
<rdf’s: | abel xm :lang="en">CurveSchedul e</rdfs: | abel >
<rdf s: comment >The point data val ues that define a
curveTadfrsT cCommeENT >

<cims:profile>Nerc</cinms:profile>

<rdfs:domain rdf:resource="http://iec.ch/ TC57/ 2003/ Cl M schema-
ci mLO#CurveSchedDat a"/ >

<rdfs:range rdf:resource="http://iec.ch/ TC57/2003/Cl M schema-
ci mLO#Cur veSchedul e"/ >

<cims:multiplicity rdf:resource="http://iec.ch/ TC57/ 1999/ rdf -
schema- ext ensi ons- 19990926#M 0. . 1"/ >

<ci ms: i sAggregat e>true</ci ns: i sAggr egat e>

<cims:inverseRol eName rdf:resource="http://iec.ch/ TC57/2003/Cl M
schema- ci mLO#Cur veSchedul e. Cur veSchedul eDat as"/ >
</rdf: Property>

5.5.8 Class category

The UML class model of the CIM uses categories to structure the classes. Categories are for
example Core, or Domain. A category corresponds to a package in Rational Rose ®. In the rdf
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schema the cims:ClassCategory defines a category. The name of the category is defined in
the rdf:about statement.

In the example below defines the category “Core”:

<ci ms: Cl assCat egory rdf:about="http://iec.ch/ TC57/2003/Cl M schema-
ci mLO#Cor e" >

<rdfs:label xm:lang="en">Core</rdfs:I|abel >

<rdf s: comment >Cont ai ns the core Power Syst enResource and
Conducti ngEqui pment entities shared by all applications plus conmmon
coll ections of those entities. Not all applications require all the
Core entities.</rdfs:coment>
</cinms: Cl assCat egory>

Classgs are assigned to a category through the cims:belongsToCategory (see 5.5.9).
5.5.9 Belongs To Category

Each [class in the UML model is assigned to a category. The{statement| cims:
BelongsToCategory refers to the category the class belongs to. The statéement is part of a
class definintion.

The ekample belows specifies the class “CurveSchedData” that belongs to the category
“Core’l

<rdf g: Cl ass rdf:about="http://iec.ch/ TC57/2003/'Cl M schema-

ci mLg#Cur veSchedDat a" >

<rdfs:label xm:lang="en">CurveSchedDat a</rdfs: | abel >
<rdf s: comment >Dat a poi nt values for{defining a curve or
schedul e</rdf s: comment >

<cims:profile>Nerc</cinms:profil &>

<ci ms: bel ongsToCat egory

rdf: rlesource="http://iec.ch/ TC57/ 2003/ Cl M schema-ci mLO#Core"/ >
<rdfs:subClassOf rdf:resource="http://iec.ch/ TC57/2003/Cl M
schenma- ci mLO#Nam ng"/ >

</ rdffs: Cl ass>

6 CIM metadata

6.1 |General
CIM metadata is extracted from the UML model using scripts to automatically genergte the

CIM RDF Schema XML file. The mapping is straightforward, with no intervening gditing
requiregd. The mapping algorithm and scripts are described in Annex A.

6.2 [Schema
6.2.1 CIM RDF Schema

The CIM RDF Schema file is generated as an XML RDF document type.

6.2.2 Version

Each version of the CIM RDF Schema is assigned a version number that matches the version
number of the UML model file, for example cimu0O8b.xml. The version number is indicated
both by the name of the file and in the rdf:Description embedded in the file, for example:

<rdf: Description> CIM RDF schema exported from UM. ci nu0O8b. ndl on
1999-11-11. </rdf: Description>
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6.3 Mapping from UML
6.3.1 General

UML classes are mapped to rdfs:Class resources. Attributes are mapped to rdf:Property
resources. Rolenames are also mapped to rdf:Property resources, with a few additional
properties as listed below.

6.3.2 Class
6.3.2.1 General

Each pt—tassTsextracted—asomeTdfs-Cltass—ttcomtaims property Tesources foraglisplay
label, pubClassOf, comment, and stereotype. For properties that have null values inithe UML
model| a property resource is generated with an empty string.

6.3.2.2 Label

The lapel property defaults to the name of the class in the CIM, with an\indication that(this is
for thg English language. The ID attribute for the class is the same)as the xml:lang="en"
value.|This allows the CIM RDF Schema file to be localized into other languages, whigh may
have ¢ther labels which would be preferred. The ID attribute is(never changed or locplized,
only tHe display label. For example, here is the English elementd@nd label for Ground:

<rdf g: Cl ass rdf: | D="Gound">
<rdffs: l abel xm : |l ang="en">G ound</rdfs: | abgl >

<)rdf s: Cl ass>

Localized into French, it would appear like this:

<rdf g: Cl ass rdf: | D="G ound">
<rdffs: l abel xm :lang="fr">Masse</rdfs: | abel >

</ rdf|s: Cl ass>

6.3.2.3 SubClassOf

The sybClassOf property indicates the superclass for each class. For top-level classeq, such
as PowerSystemResource, the subClassOf property is rdfs:Resource.

6.3.2. Comment

model.
of the

The cpmment property corresponds to the description of the class in the UML
Comm i —si
model.

6.3.2.5 Sterotype

The stereotype property is generated from the UML stereotype for the class. Currently, the
only stereotypes in the CIM model are «Primitive» and «Enumeration.» If a class does not
contain a stereotype, an empty string is generated for this property.

6.3.3 Property — Attribute
6.3.3.1 General

Each UML class attribute is extracted as one rdf:Property element. It contains property
resources for a display label, domain, range, and comment. For properties that have null
values in the UML model, a property resource is generated with an empty string.
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6.3.3.2 Label

The display label for property attributes is similar to the display label for the class, but in this
case it is different from the ID attribute. Only the UML attribute name is extracted into the
label property, while the ID contains both the class name and the attribute name. This
ensures that each UML attribute is specific to a particular class.

6.3.3.3 Domain

The domain property is an instance of a constraint property that is used to specify a class on
which a property may be used. RDF Schema allows zero, one, or many classes to be listed as
the domain property. The CIM RDF Schema always lists exactly one class, which represents
the UNIL class for the attribute.

6.3.3.4 Range
The rgnge property is an instance of ConstraintProperty that is used to constrain property

valueg. The value of a range property is always a Class. It corresponds~to the datatype,
usually a Primitive class from the Domain package.

6.3.3.5 Comment

The cqmment property corresponds to the description of the class in the UML model.

6.3.4 Property — Rolename
6.3.4.1 General

Each UML rolename is extracted as one rdf:Propéerty element. It contains property respurces
for a display label, domain, range, and comment, which are the same as the properties
descriped for UML attributes. In addition, it.contains property resources for inverseRolgname,

multiplicity, and isAggregate. For propérties that have null values in the UML mddel, a
propenty resource is generated with an'empty string.

Rolenames shall be unique within a CIM class in order to generate unique property resqurces.

6.3.4.7 InverseRoleName

The inverseRoleName ‘property contains the rolename for this association from the class at
the opposite end.

6.3.4.3  Multiplicity

The mlultiplicity property indicates the allowed cardinality for this rolename in the assogiation.
There [is\no default.

6.3.4.4 IsAggregate

The isAggregate property indicates that this rolename is specified as a UML aggregation.
Only rolenames that are on the container side of an aggregation association have isAggregate
"True."

6.3.5 Enumerations

The CIM UML enumeration classes have a stereotype of «Enumeration». The named literal
values are declared in the model as attribute names with no datatype. Each enumeration
literal name represents one instance of the user-definable datatype of the enumeration. For
each predefined instance of the datatype, an instance of the class is created in the CIM RDF
Schema.
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For example, the allowed value for Measurement.eventLog is one of {true, false}. This is
achieved through use of a range constraint. The CIM RDF Schema defines a class "Boolean,"
and uses rdfs:range to state that a Measurement.eventLog property only "makes sense" when
it has a value which is an instance of the class Boolean. The schema then defines both
instances of this class, as shown below:

<rdfs: Class rdf:|D="Bool ean">
<rdfs:subClassOf rdf:resource="rdfs: Resource"/ >
<rdfs:coment>"{ false, true }"</rdfs:conment>
<ci ms: stereotype>"Enuneration"</cins:stereotype>
</rdfs:Class>

<Bool ean rdf: I D="fal se"></Bool ean>
<Bool|lean rdf: | D="true"></Bool ean>

The example below defines the enumeration “GeneratorOperatingMode” with on€)enumerator
“GenefatorOperatingMode. Off”.

<rdf:[Property rdf:about="http://iec.ch/ TC57/2003/Cl M schema-
ci mLQ#Generati ngUnit.genQOperati ngMode" >

<rdfs:label xm:lang="en">genOperati nghode</rdfis?l abel >
<rdfs: comment >Operating node for secondary_ 'control, e.g.: |Off,
Manugl , Fi xed, LFC, AGC, EDC, RPN, MRN, or REG</sdfis: comment >
<cims: profile>Nerc</cinms:profile>

<rdfs:domain rdf:resource="http://iec.chlN\TC57/2003/ Cl M schema-
ci mQg#GeneratingUnit"/>

<rdfs:range rdf:resource="http://iec, ¢h/ TC57/ 2003/ Cl M schemn
ci mLg#Gener at or Oper ati nghbde" / >

</ rdf|: Property>

<rdf g: Cl ass rdf:about="http://iec.c¢h#TC57/ 2003/ Cl M schema-

ci mLg#Gener at or Oper ati nghbde" >

<rdfs:label xm:lang="en">Gener at or Oper ati ngMode</rdfs: | abel
<rdf s: comment >Oper ati ng .\node for secondary generator confrol,
e. g.:| Unavail abl e, Manual, [Rixed, Load Frequency Control, AGC, ED(,
RPN, |[MRN, or REG</rdfs: comment>

<ci ms: profil e>Nercxlcins: profile>

<ci ms: bel ongsToCat ggory

rdf:rlesource="http:/J/iec.ch/ TC57/2003/ Cl M schema-ci mLO#Domai n"/ >
</ rdf|s: Cl ass>

v

<rdf:|Descri ptianrdf:about="http://iec.ch/ TC57/ 2003/ Cl M schenma-
ci mLQg#Gener at-0rOper ati ngMode. Of f " >

<rdf spyhabel xm :lang="en">0ff </ rdfs: | abel >

<rdfsicoment />

<rdf)type rdf:resource="http://iec.ch/ TC57/ 2003/ Cl M schema-
ci mLg#Gener at or Oper ati nghbde" / >

</ rdfsDescriptiomn>

6.4 Example CIM RDF Schema elements

For this example, only the CIM RDF Schema elements that correspond to the Company
resource and its association with the PowerSystemResource resource are included. See
Figure 1.

Company 0..n +Operates_PSRs

PowerSystemResource
gcompany Type : CompanyType L

+OperatedBy_Companies 0..n

IEC 363/06

Figure 1 — Company-PowerSystemResource Association
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