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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Part 552: CIMXML Model exchange format

FOREWORD

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

2) Thelformal decisions or agreements of IEC on technical matters e national
congensus of opinion on the relevant subjects since each jtechnicak co from all
interested IEC National Committees

3) IEC|Publications have the form of recommendations fof in National
Conimittees in that sense. While all reasopable effo of IEC
Publications is accurate, for any
misipterpretation by any end user.

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

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

6) All users should@

7) No ljability shall attac brts and
menpbers of its tech hage or
other damage of es) and
expgnses arising\out\o her IEC
Publications

8) Atteption is drawn 1 ative’ references cited in this publication. Use of the referenced publications is
indigpensable for the correct ation of this publication.

9) Atteptio ) ot ibility that some of the elements of this IEC Publication may be the sybject of
patent rightss JEC shall not\be held responsible for identifying any or all such patent rights.

Interngtional \Standard IEC 61970-552 has been prepared by IEC technical committee 57:

Power

systems management and associated information exchange.

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

FDIS Report on voting
57/1386/FDIS 57/1402/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.

A list of all parts in the IEC 61970 series, published under the general title Energy management
system application program interface (EMS-API), can be found on the IEC website.
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The committee has decided that the contents of this publication will remain unchanged until the
stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data related to
the specific publication. At this date, the publication will be

* reconfirmed,
* withdrawn,

* replaced by a revised edition, or
+ amended.

IMPOI € 'colour inside” fogo on ation indjcates
that i contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this document using

&
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INTRODUCTION

This International standard is part of the IEC 61970 series that define an Application Program
Interface (API) for an Energy Management System (EMS).

IEC 61970-301 specifies a Common Information Model (CIM): a logical view of the physical
aspects of an electric utility operations. The CIM is described using the Unified Modelling
Language (UML), a language used to specify, visualize, and document systems in an object-
oriented manner. UML is an analysis and design language; it is not a programming language.
In order for software programs to use the CIM, it must be transformed into a schema form that
supports a programmable interface.

IEC 61970-501 describes the translation of the CIM in UML form intg_fa ‘ma hine\ repdable
format| as expressed in the Extensible Markup Language (XML) represénta chema
using the Resource Description Framework (RDF) Schema specification tang

IEC 61970-552 specifies how the CIM RDF schema specified in 1 is uped to
exchamge power system models using XML (referred to as efi i f 0-45x
series|of profile standards, such as the CIM Transmissio xchange Profile
described in IEC 61970-452.

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

Part 552: CIMXML Model exchange format

This |
Manag
for exphanging modelling information based upon the CIM. It uses
preserjted in IEC 61970-501 as the meta-model framework for constri
power [system modelling information. The style of these documents is

Model|exchange by file transfer serves many useful purposes. ile 1 ch as
IEC 61970-452 and other profiles in the 61970-45x <{serie fastandards expla|n the
requirgments and use cases that set the context for th| Works format can bg used
for ge M are
identif i i irem ) ini 'I requirement friving
the sqlidificati i ificati i ' ission network mogdelling

inform

This s sehdent suppliers to produg¢e and

n a common format. The prqposed

, although primarily intended for

| other

bes in
of the

nt and
are indispensable for its appllcat|on For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments)
applies.

IEC 60050 series, International Electrotechnical Vocabulary

IEC 61968-11, Application integration at electric utilities — System interfaces for distribution
management — Part 11: Common information model (CIM) extensions for distribution

IEC/TS 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


https://iecnorm.com/api/?name=14fb63293296113d895f1437a7524d75

61970-552 © IEC:2013 -7 -

IEC 61970-501, Energy management system application program interface (EMS-API) — Part
501: Common Information Model Resource Description Framework (CIM RDF) schema

W3C: RDF/XML Syntax Specification
W3C: Extensible Markup Language (XML) 1.0
W3C: XSL Transformations (XSLT)

W3C: Document Object Model (DOM)

3 Terms and definitions

For tHe purposes of this International Standard, the terms and
IEC 6J050 (for general glossary) and IEC 61970-2 (for EMS-AP
as thelfollowing apply.

3.1
Applidation Program Interface
API
set of| public functions provided by an execut
execufable application components

by other

3.2
Comnion Information Model
CIM
abstrapt model that repres j i pically

Note 1 |to entry: By providing ‘& st tes and
attributgs, along wi veloped
independently by di =MS systems developed independently, or between an EMS
system |and other systé nt aspects of power system operations, such as generption or
distribufion management:

3.3

CIMXNML

serialigati of XML data as defined in this document
3.4

Document Objec

DOM

platform>{and language-neutral interface defined by the World Wide Web Consortium [(W3C)
that a: UWo pluylalllb aIICJI bbl;ptb tU dyllalll;bd“y dUUTC oo allcll U}\bhdllyc thc bUIItCIIt, atldCture
and style of documents

3.5

Document Type Definition

DTD

standard for describing the vocabulary and syntax associated with an XML document

Note 1 to entry: XML Schema and RDF are other forms that can be used.

3.6

Energy Management System

EMS

computer system comprising a software platform providing basic support services and a set of
applications providing the functionality needed for the effective operation of electrical
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generation and transmission facilities so as to assure adequate security of energy supply at
minimum cost

3.7

Hypertext Markup Language

HTML

mark-up language used to format and present information on the Web

3.8
model
collection of data describing objects or entities real or computed

Note 1 o entry: In the context of CIM the semantics of the data is defined by profiles; refer(to 3.9.

Note 2 fo entry: In power system analysis, a model is a set of static data describing
Models finclude the Static Network Model, the Topology Solution, and the Netwo
flow or gtate estimator application.

hples of
B power

3.9
profilg
schemla that defines the structure and semantics of a mo

Note 1 {

3.10
profile
collect

3.11
Resol
RDF
langug
simply

rocess

Note 1

3.12
RDF
schem
prope
applicati

their
cify an

3.13
Real-World Object
objects «{Hat belong to the real world problem domain as distinguished from interface gbjects
and controtterobjects withim the Tmptementation

Note 1 to entry: The real-world objects for the EMS domain are defined as classes in IEC 61970-301 Common
Information Model.

Note 2 to entry: Classes and objects model what is in a power system that needs to be represented in a common
way to EMS applications. A class is a description of an object found in the real world, such as a PowerTransformer,
GeneratingUnit, 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.
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3.14

Standard Generalized Markup Language

SGML

international standard for the definition of device-independent, system-independent methods of
representing texts in electronic form

Note 1 to entry: HTML and XML are derived from SGML.

3.15
Unified Modeling Language
UML
object-oriented modeling language and methodology for specifying, visualizing, constructing,
and ddcumenting the artifacts of a system-intensive process

3.16
Unifom Resource Identifier
URI
Web gtandard syntax and semantic for identifying (referenci

S ch as
files, documents, images).

3.17
eXtensible Markup Language
XML
subsef of Standard Generalized Markup.Languag
data ir] a text file

Q
Q0

79, for putting structured

Note 1 fo entry: This is an endorsed recommeridation from, the

well-sugported by many readily available software to%
3.18

eXtensible Stylesheet\Language

. It is license-free, platform-independent and

XSL

langug documents

4 M

4.1

Model|excha Y lly\involves the exchange of a collection of documents, each off which
contaifs i ce,data (referred to as a model) and a header. The structure and semartics of
each r]E i by a profile, which is not included in the exchanged data. The pverall
excha ed by a collection of profiles in a Profile Document.

A heagér describes the content of the model contained in a document e.g. the date the[model
was created, description etc. The header may also identify other models and their relationship
to the present model. Such information is important when the models are part of a work flow
where, for example, the models have relations to each other, e.g. a model succeeds and/or
depends on another.

Subclauses 4.2 to 4.4 define the model with header data and work flow it is designed to
support.

4.2 CIMXML documents and headers

A CIMXML document is described by a single header. Multiple headers in a CIMXML document
are not allowed. Hence instance data in a CIMXML document adhere to a single profile.
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In case multiple and possibly related CIMXML documents need to be kept together they shall
be collected in an archive, e.g. zip.

4.3

Model and header data description

A description of a model is attached as header data to the model. Figure 1 describes the model
with header information.

class Header Model /

+Depending 0..*

Model

+DependentOn 0..*

+SupersededBy 0..*

+Supersedes0..*

+ 4+ + + + +

version :String

created :DateTime
scenarioTime :DateTime
description :String
modelingAuthoritySet :URI [0..1]
profile :URI [1..%]

FuIIModeIDocumeétEl@t l

(

DifferenceModel

+forwardDifferences

e

0.
everseDifferenc \)\/
N

N

BN

D

i)

AN
K

itive»

y o

O

FullModel

L~

FigN Model with header

I, DifferenceModel and Statements describe the mod¢l data
the classes Model and Description. The following is a

IEC 2767/

w

bottom

The FullMadelDocumentElement class represents any of the elements that may appefar in a

further

desgcribed below. A full model document typically contains one FullModel element apd one
sef of Definition elements. T

(refer to 6.2.3.6) elements.

described by the Model class.

The Statements class represent a set of Definition (refer to 6.2.3.5) and/or Description

The FullModel (refer to 6.2.3.4) class represent the full model header and its contents is

The DifferenceModel (refer to 6.2.4.6) class represents the difference model header. The

content is described by the Model class, the association role forwardDifferences and
roles may have one set of

association role

Statements.

reverseDifferences.

Both association

The Model class describes the header content that is the same for the FullModel and the

DifferenceModel. A Model is identified by an rdf:about attribute. The rdf:about attribute
uniquely describe the model and not the document where the header exists. Hence multiple
documents created from the same unchanged data model will have the same rdf:about.
This also means that a model change result in a new rdf:about next time a document is

created.
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The Model class attributes are described in Table 1.

Table 1 — Header attributes

Class Attribute Description
Model created The date when the model was created (note this is typically not when the
CIMXML document was created which is after this time).
Model scenarioTime The date and time that the model represents, e.g. the current time for an
operational model, a historical model or a future planned model.
Model description A description of the model, .e.g. the name of person that created the
model and for what purpose.
Model modelingAuthoritySet A URN describing the equipment model sourcing t in a CIMXYML
document, e.g. a model for the whole or a part g\ countr
Model profile A URN describing the Profiles that governs thi mod hig
identifies the Profile and its version.
Model version A description of the version of the mo XML
document. Examples are
— Variations of the equipment
— Different study cases re
The version attribute is sation
with the rdf:about identifier, @r to bove.
Model DependentOn ht
hputed
m on the
Model Depending AII mo dep is model. This role is not intended to be
N ncIuded i document exchanging instance data.
Model Supersedes When a is updated the resulting model supersedes the mode|s that
ere s basis for the update. Hence this is a reference to CIMXML
docume ts cribing the updated models.
Model SupersededBy Il models’superseding this model. This role is not intended to be
inclu in any document exchanging instance data.
The profil RI ing the following format
http://igc.ch/ ar>/<standard>-<part>/<profile>/<version>
e.g. http://iec.ch/TC57/2011/61970-452/Equipment/2

The UML in Figure 1 translates into CIMXML elements as follows:

1) A leaf class in Figure 1 (DifferenceModel, Statements and FullModel) appears as class
elements under the document element (6.2.3.3).

Statement elements appear as Definition (6.2.3.5) or Description elements (6.2.3.6).
Literal attributes, e.g. Model.created, appears as literal property elements (6.2.3.8).
Roles appear, e.g. Model.Supersedes, as resource property elements (6.2.3.10).
Inherited attributes and roles appear directly as elements under the leaf class following

the rules 3, 4 and 5 above.

A CIMXML model document is identified by a Model rdf:about attribute (implicit in the

UML). Hence the roles DependentOn and Supersedes are references to the Model
rdf:about attribute.
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7) A full model document may be regenerated multiple times from the same source data.
Full model documents regenerated from unchanged source data keep the model
identification (Model rdf:about) unchanged from the original full model document.

8) When generating a full model document superseding a differential the new full model
document will have the same model identification (Model rdf:about) as the differential if
the model is unchanged since the differential was created. Hence it is an alternate to
the differential.

4.4 Work flow

A work flow is described by a sequence of exchange events. The model description in 4.3
supports work flow events related in time with the Model.Supersedes attribute and events
related to profiles with the Model.DependentOn attribute. An example his is shown in
Figure|2.

Time

x Profile -
\ Full mode! [
DifferentialModel A

DependentOn ---»
Supersedes —> IEC 2768/13

Figure 2 — Example work flow events

In this example, a solved network model is exchanged as a collection of models governed by a
Profile Document comprising Equipment, Topology, and State Variables documents. The left
time line in Figure 2 represents how the Equipment model document is exchanged over time.
The center time line shows how new Topology results are exchanged over time and the
Equipment models on which each depends. The right most time line shows how multiple State
Variable documents are exchanged and the Topology documents on which they depend. Also
note that the equipment model E3 is represented both by a full and an incremental document.
The situation in Figure 2 represents a simple case. A more complex situation is shown in
Figure 3.
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roreee

© Profile
RN a |:| Full Model
A Differential

& Model

/

IEC 2769/13

The C|MXML documents_in Fj reated from a data modeller environment|{where
multiple change tracks ' , e.g. the equipment model haq three
tracks| E-Ax, E- erge into the full model E2 supersedipg the
equipment mode

A rece ‘ Qcuh may use any of the topology documents TA, TB, TABa or
T2b with the eU|p ent m F2. As the sender (the data modeller in this examplg) only
verifie i is\the ‘only combination that is supposed to fit together. Conderning

5.1 URIs as identifiers

UUIDs (Universally Unique IDentifier), also known as GUIDs (Globally Unique IDentifier) can be
used to identify resources in such a way that the

e identifiers can be independently and uniquely allocated by different authorities. This is a big
advantage with the UUID.

e identifiers are stable over time and across documents.
If, in addition, the UUID is embedded in a Uniform Resource Name (URN) then the document

can be simplified by the elimination of XML base namespace declarations (xml:base attributes).
The URN is a concise, fixed-length, absolute URI.

The standard for an URN containing a UUID is defined by the Internet Engineering Task Force
RFC 4122.
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RFC 4122 specifies the syntax of the URN and how the UUID portion following the last colon is
allocated. The algorithm is aligned with, and technically compatible with, IEC 9834-8:2004
Information Technology, "Procedures for the operation of OSI| Registration Authorities:
Generation and registration of Universally Unique Identifiers (UUIDs) and their use as ASN.1
Object Identifier components" ITU-T Rec. X.667, 2004.

CIMXML elements are identified by a URI. A URI can have two forms:

e URL
e URN

The URL—andURN-forms-have-fundamentalhdifferent-structuires—-o—
Y A e

o URL form; protocol:/lauthority/path?query#fragment where the protoco http

e URN form: urn:namespace:specification where the namespace in
The URN specification format is summarized below

e 8 gharacter hex number
e adash “-*
e 4 gharacter hex number
e adash “-*
e 4 gharacter hex number
e adash “-*
e 4 gharacter hex number

e adash “-“

e 12|character hex n

where |letters are lower
An exgmple of the );

. ur

5.2
A CIM

e rdf
e rdf

The useof TdftBD—anmdrdfaboutas—aspecific meanimgthatdoes ot atigm withtheirdefinition
in RDF. The meanings are:

e an rdf:ID specifies the life of object globally, i.e. its creation or deletion.

e an rdf:about is a reference to an existing object.
5.3 CIMXML element identification

Object identification is so central in RDF that all elements representing objects are identified
with a rdf:ID or rdf:about XML attribute. All classes in CIM that inherit IdentifiedObject have the
UML object identification attribute IdentifiedObject. mRID. The attribute is implicitly mapped to
the rdf:ID/rdf:about XML attribute.

A CIMXML document may only use the URN form (see 5.1) as further described below.
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CIMXML files contain XML elements describing CIM objects (ACLineSegments, Substations
etc.). The CIM has lots of association roles that show up as references in the XML elements
(typically as rdf:resource or rdf:about attributes). CIM data is exchanged in different CIMXML
documents that depend on each other as described in Clause 4. Some references then cross
CIMXML document boundaries. A consequence of this is that the identification of a CIM object
must be stable during its life time. Otherwise referencing objects across document boundaries
will break.

A common practice in object oriented systems is to assume all objects have an identifier that is
unique in space and time which means:

o Different objects are assigned different identifiers.

o Idgntifiers once assigned are never reused even if the original object havingi

The URN form as described in 5.1 is used as CIMXML element identification( wi lowing
differepces

o thg prefix “urn:uuid:” is replaced by an underscore “_”. Th Limeric
starting character for the non-base part of the identifier. of the
idantifier with a numeric character is invalid RDF. The ses to
simplify parsers, even if the UUID starts with a non-

o thd prefix is defined as an xml:base="urn:uuid:”
Some pxamples:
e rdf{ID="_26cc8d71-3b7e-4cf8-8c93-8
o rdflabout="# 26cc8d71-3b7e-4cf8-
6 CIMXML format rulé¢

6.1 |General
Given |[the CIM @ VIEC 61970-501, a power system model gan be
convelted for exp nt (see Figure 3). This document is referred tp as a

CIMXNIL document: A i esource descriptions) used in the CIMXML document are
suppligd by the 9 he resulting CIMXML model exchange document ¢an be
parsed and thei ionvimperted into a foreign system.

Proprietary

Power System

CIM RDF
Schema

specify

RDF / referevnk System Data

Syntax as
CIM XML

IEC 2770/13

Figure 4 — CIMXML-based power system model exchange mechanism
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6.2 Simplified RDF syntax
6.2.1 General

RDF syntax provides many ways to represent the same set of data. For example, an
association between two resources can be written with a resource attribute or by nesting one
element within another. This could make it difficult to use some XML tools, such as XSL
processors, with the CIMXML document.

Therefore, only a subset of the RDF Syntax is to be applied in creating CIMXML documents.
This syntax simplifies the work of implementers to construct model serialization and de-
serialization software, as well as to improve the effectiveness of general XML tools when used
with CIMXML documents. The reduced syntax is a proper subset of the stand syntax;
thus, if can be read by available RDF de-serialization software.

The fqgllowing subsections define a subset of the RDF Syntax. T is for
exchamging power system models between utilities. The aim of hake it
i i mplify their

S5 such

s, it can be rgad by
other proposalg for a
simpli

The r¢g ifi ' RDF data model. That [s, any
RDF dpta can be exchanged using this 8 . features of RDF such as the ability to
extend a model defined in one document wi second document are preserjed.

6.2.2

The simplifi is defined i ing section. Each kind of element is defingd in a
subsedti i s the ement followed by some defining text, [and a
refere g to the
is as

value

space

italics
a | b)
titions

d) All other text in the model is literal.

6.2.3 Syntax definition
6.2.3.1 General
The syntax definition is enriched with examples. The examples should help to get a better

understanding of the formal syntax definition. The same example is used for several syntax
definitions. The syntax focused in the example is indicated in bold.

1 Numbers in square brackets refer to the bibliography.
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6.2.3.2 Name space URIs defined in this specification
The following name spaces are defined in this specification:

e cim-model-description uri described by xmlns:md

e difference-model-namespace-uri described by xmlns:dm

Their values are defined as:

e xmlns:md="http://iec.ch/TC57/61970-552/ModelDescription/1#”
e xmlns:dm="http://iec.ch/TC57/61970-552/DifferenceModel/1#"”

6.2.3.3 Document element

<rdf{RDF xmlns:rdf=http://www.w3.0rg/1999/02/22-rdf-synta
xmlns:cim="cim-namespace-uri”
xmlns:md="cim-model-description uri”>

<!-- Content: full-model (definition|descri

</rdf[:RDF>

<rdf:RDF xmlns:rdf=http://www.w3.0rg/1999/02/22-raf

xml:base="urn:uuid:">
<!-—- Content: full-model (definiti
</rdf fRDEF>

Exampl¢:
<?xml |version="1.0" encoding="UTF-
<rdf :HDF
xmlns:rdf="http://wwwi w3 . 0% Z f~Syntax-ns#"

ama-cimlO#"
52/ModelDescription/1#"

xmlns:cim="http:/

xmlins :md="http:/
xmlf:base="u
</rdf {RDF>

a) Th

b) Th s#

c) Th ersion
ne agree
on

d) Other names
e) Th

The R

6.2.3.4 FullModel element

<md:FullModel rdf:about=model-uri>
<!-- Content: (literal-property|resource-property
| compound-property)* —-->
</md:FullModel >

Example:

<md:FullModel rdf:about="="# 26cc8d71-..">
<md:Model.created>2008-12-24</md:Model.created>
<md:Model.Supersedes rdf:resource="# 26cc8d71-a002-4c2b-bcfd-
Tbc97430b£87" />
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<md:Model.DependentOn rdf:resource=# 26cc8d71-a002-4c2b-bcf4d-
7bc97430b£88" />

<md:Model.version>V32</md:Model.version>

<md:Model.modelingAuthoritySet>http://polarenergy.com/2008/NorthPoleTS0</md:

Model .modelingAuthoritySet>

<md:Model.description>Santa Claus made a study case peak load summer base
topology solution</md:Model.description>

<md:Model.profile>http://iec.ch/TC57/61970-
456/StateVariables/1</md:Model.profile>
</md:FullModel>

1) The full model element introduces a new model.

2) [The value of the about attribute, model-uri, is @ name chosen by implemertation.
The model-uri uniquely identifies a document and is the name nced\ by other
documents, e.g. by Supersedes or DependentOn, as indicated i

6.2.3.5 Definition element
<cladqsname rdf:ID=identity>

<!l-- Content:

(lliteral-property| resource-property| compoad

-1>

</cldssname>

<cladsname rdf:about=resource
<!l-- Content:
(lliteral-property| resource-
>

</cldssname>

property) *

Exampl¢:

<cim:qynchrono sM . h 429-6bfb-4e2e-b2996-42491b3abcl">
<clim:Identi dobje . cimMdentifiedObject.name>
<cim Synchron~u, i {1 -9999</cim:SynchronousMachine.minimumMVAr

ingMode rdf:resource="http://iec.ch/TC57/2001/CIM-

schema—c1mlO#Sy chronQusMa tingMode.generator"/>

<clim: Regulatl gCondE g, Re stienSchedule rdf:resource="# ca32746f-a002-4c2b-bHcfi-
Tbc97430b£87

<dim:Equipment. 3 entContainer rdf:resource="# 6cb870la-12f1-4de9-9e68-
125d940733
</cim:|s

a) The definition_element introduces a new resource and gives its type. There are two [forms:
theg first-as an rdf;/D attribute and the second an rdf:about attribute.

b) The.element type, classname, is the XML qualified name of a class from the CIM sthema
or i

c) The value of the id attribute, identity, is chosen by the implementation. It must be unique
in the document. (It is not necessarily related to the power system resource name.)

6.2.3.6 Description element

<rdf:Description rdf:about=resource-uri>
<!-- Content:
(literal-property|resource-property| compound-property)*
-—>

</rdf:Description >

Example:

<rdf:Descriptionrdf:about="# 26cc8d71-a002-4c2b-bcf4-7bc97430b£87">
<cim:IdentifiedObject.name>TROY</cim:IdentifiedObject.name>
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</rdf:Description>

a) The description element adds information about a resource introduced elsewhere in this or

another document.
b) The resource-uriis a URN-reference that identifies the subject resource.

c) The Description element is used only in difference models (refer to 6.2.4). It is never used

in full models.

6.2.3.7 Compound element

<classname>

<!-- Content:
(ITTeral-propertylresource-property]compound-property)=
-1>
</clgssname>
Examplé:
<cim:pateTimeInterval>
<cij
<cij
</cimfDateTimeInterval>
1) sent a
resource nor have any identity.
2) [The element type, classname, is
3) |A compound element is treated is not
supposed to be split er also
to paragraph 6.2.4.
6.2.3.§
<progname>
<!-- C
</prdpname>
Examplé:
<cim:{ =" 31dcf429-6Bfb-4e2e-b2996-42491b3abcl">
<qgi e>IN-2</cim:IdentifiedObject.name>
<dim; 3 5 ine.minimumMVAr>-9999</cim: SynchronousMachine .minimumMyAr>
<dim: usMachine.operatingMode rdf:resource="http://iec.ch/TC57/200[L/CIM-
schemd i FSynichrgnousMachineOperatingMode.generator" />
<dim: tingCondEg.RegulationSchedule rdf:resource="# ca32746f-a002-4c2pb-
bcf4-1oco7480b£87"/>
<qim¢Bquipment.EquipmentContainer rdf:resource="# 6cb8701la-12f1-4de9-9e68-
125499073275 "

</cim:SynchronousMachine>

a) The literal-property element introduces a property and a literal value applying to the

enclosing resource.

b) The element type, propname, is the XML qualified name of a property from the CIM schema

or other schema declared as a namespace in the document element.

c) The content text is any XML text with <, >, and & escaped representing the value of the

property.

d) Floating point numbers may slightly change due to rounding effects when imported and re-
exported again. This is allowed and need to be managed by applications, e.g. by use of a

dead band in case the values are compared.
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6.2.3.9 Compound-Property element

<propname>
<!-- Content: (compound) -->
</propname>

Example:

<cim:TimeSchedule>
<cim:TimeSchedule.scheduleInterval>
<cim:DateTimeInterval>
<cim:DateTimeInterval.start>2013-02-28</cim:DateTimelInterval.start>
cim:DateTimeInterval ond>2013-02-20</cim-DateTimelnterual end>
</cim:DateTimeInterval>
</cim:TimeSchedule.schedulelInterval>
</cimfTimeSchedule>

6.2.3.10 Resource-Property element

<progname rdf:resource=resource-uri/>

a) The resource-property element introduces a property an > - s value applying
to the enclosing resource.

b) The element type, propname, is the XML qualified ofs rom the CIM sghema
or pther schema declared as a namespace in

c) The resource-uriis an URN-refererce

d) For relations with roles having cardi one the resource property element
shall be repeated as many times as 9

Example 1 - URN-Reference:

The exgmple contains two

EquipmegntContainer. i

chedule and the other to the parent represgnted as

<cim:{ dcfd29-6bfb-4e2e-0299-642491b3abcl">

<d £ | </cim:IdentifiedObject.name>

<dim: \ ! i umMVAr>-9999</cim: SynchronousMachine.minimumMyAr>

<dim: ine.operatingMode rdf:resource="http://iec.ch/TC57/200]/CIM-
schemd i g QN O neOperatingMode.generator" />

<dim:RegulatingCondEq.RegulationSchedule rdf:resource="#_cd32746f-a002-4c2b-
bcf4-17

<gim: ipnient .EquipmentContainer rdf:resource="# 6cb8701a-12f1-4de9-9e68-
125d94

</cim}

Example 2 - Enumeration:

The example defines the attribute value of SynchonousMachine.operatingMode as “generator”. The operatingMode
is specified in the CIM schema as the enumeration SynchronousMachineOperatingMode.

<cim:SynchronousMachine rdf:ID="_31dcf429-6bfb-4e2e-b2996-42491b3abcl" >
<cim:IdentifiedObject.name>IN-2</cim:IdentifiedObject.name>
<cim:SynchronousMachine.minimumMVAr>-9999</cim:SynchronousMachine.minimumMVAr>
<cim:SynchronousMachine.operatingMode rdf:resource="http://iec.ch/TC57/2001/CIM-
schema-cimlO#SynchronousMachineOperatingMode.generator" />
<cim:RegulatingCondEqg.RegulationSchedule rdf:resource="# cd32746f-a002-4c2b-
bcf4-7bc97430b£87" />
<cim:Equipment.EquipmentContainer rdf:resource="# 6cb870la-12f1-4de9-9%e68-
125d95073a75" />
</cim:SynchronousMachine>
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The example defines the attribute value of SynchonousMachine.operatingMode as “generator”.
The operatingMode is specified in the CIM schema as the enumeration
SynchronousMachineOperatingMode.

Example 3 — Role with cardinality greater than one:

<cim:SynchronousMachine rdf:ID="_31dcf429-6bfb-4e2e-b299-642491b3abcl">
<cim:IdentifiedObject.name>IN-2</cim:IdentifiedObject.name>
<cim:SynchronousMachine.minimumMVAr>-9999</cim:SynchronousMachine.minimumMVAr>
<cim:SynchronousMachine.operatingMode rdf:resource="http://iec.ch/TC57/2001/CIM-

schema-cimlO#SynchronousMachineOperatingMode.generator" />

<Ggam:+Reg RgoRagG—Regh a-1+-ohes-chedt e SEEeS0L ce="4

<d
125d949073a75"/>

<gim:Equipment.ReactiveCapabilityCurves rdf:resource="# ¢
125d949073a76"/>

<dim:Equipment.ReactiveCapabilityCurves rdf:resource=
125d94073a77"/>

<dim:Equipment.ReactiveCapabilityCurves rdf:reso
125d94073a78"/>
</cim:SynchronousMachine>

-9e68-
-9e68-

-9e68-

6.2.4 Syntax extension for difference mode

6.2.4.1 General

The g¢ tp ' use is used for partial and full|model
data is exchanged, only updates are
eral, those changes can be spgcified
nce document is itself an RDF model (a

es, an
0. and

ations,

p. as a

o Network Power Co. merges the difference model with its copy of model B1, to produce B2.

An alternative would have been for Regional Energy Co. to simply send Network Power Co. a
copy of B2. However, B2 is a very large model and it is not feasible to validate it in any
reasonable period of time. Validation is not entirely automated, but involves analysis by
experts. Indeed, the best validation strategy for B2 may be to compare it to the previously
validated B1. This brings us back to the need for a difference model.

A more complicated use case would involve more than two participants. Several peers of
Regional Energy Co. would contribute difference models to Network Power Co. This use case
would introduce issues of parallel model changes and concurrency conflict.
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6.2.4.3 Requirements

Given two RDF models, B1 and B2, called base models, the requirement is for a difference
model that:

Represents the differences between the two base models.

Is itself an RDF model (a collection of RDF statements) and therefore can be processed by
RDF infrastructure.

Efficiently represents a small difference between two large base models.

When an object is deleted, the system applying the differences is responsible for
performing the “cascading deletions” .i.e, finding and deleting all other contained objects.
Associations with deleted objects should also be deleted.

Remove operations are not reversible (at least, not from the informy
madel).

erence

May contain information about itself such as authorship, purpose a

Maly contain information to protect against conflicts arising when tw ' els are
crgated concurrently from the same base model.

The requirement to treat each difference document as a databa utside
the scppe of this service (i.e., a roll back function i Sj i e of the
receiving application, not the sending applicatio is is i iti at the
sending application may not be aware o 2d other

agentq since the last update to B1.

6.2.4.4 ent

Given |two base RDF mode ups of
statements, each encoded as a s f resource description structures:

e Hepder statements| camprising § about the difference model itself.

e Fofward diffe@}e comprising’statements found in B2, but not in B1.

o Re)erse differerce ing statements found in B1, but not in B2.

Any or|all of the fou

Prgcondition
be|dependenc i erence’model in an application defined sense.

The dffference m itself is represented by a resource of type dm:DifferenceMode]. It is

conventional {0

The following properties apply to the difference model resource:

se the URN of the model itself for this resource.

dm:forwardDifferences is a property of the difference model whose value is a collection of
statements (i.e., resources of type rdf:Statement) representing the forward difference
statements.

dm:reverseDifferences is a property of the difference model whose value is the collection of
reverse difference statements.

dm:preconditions is a property of the difference model whose value is the collection of
precondition statements.

Header properties also apply to the difference model resource. These may indicate authorship,
date and purpose. These properties can be drawn from the Dublin Core vocabulary or any
other convenient schema.

The namespace for the difference model vocabulary, represented by the prefix dm: in the
foregoing, is: http://iec.ch/TC57/61970-552/DifferenceModel/1#.
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6.2.4.5 Preconditions and concurrency

The precondition statements are a subset of both B1 and B2 and carry no difference
information. In simple, sequential model revision scenarios they can be omitted.

For a large shared model, sequential revision is not always feasible. Revisions are likely to be
constructed concurrently by different participants, without reference to each other. Concurrency
issues must be handled, but the conventional database-oriented approach of using locks to

detect

incompatible concurrent transactions is not feasible on a web-scale.

The precondition statements are an alternative to locks. Informally, they represent the
ation that would have bheen read-locked in an pqni\mlnnf database transaction Sqftware

inform

agents
of incg

The ch
which

6.2.4.6

The fo

<rdf:H

that process difference models can check that the preconditions
mpatible model revisions.

<dm:DifferenceModel rdf:about=m
<!-- Contepty (literalsprop

(definition|description)* —->
seDifferences>

, warn

bice of
ments

rty)*

e valid
called

</dm:Di
</rdf {RDF>
Simply for clarification” with the namespace “dm” new statements are introduced that ar
extensions to the standard RDF syntax through the new property rdf:parseType, which is
Statementis
<property parseType="Statements”>

<!-- Content: (definitionl|description)* -->
</property>

The content model of an element with rdf:parseType="Statements” is the same as the content

model

of the rdf:RDF element.

The content generates the same RDF statements as if it appeared in an rdf:RDF element.

6.2.4.7 Difference model usage

6.2.4.7.1 General

The following cases explain the usage of the difference model.
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6.2.4.7.2 Add resource

The difference model contains for a given resource only a forward difference statement if the
particular is resource is added.

EXAMPLE:

The following example adds two new ACLineSegments each with its adjacent Terminals. The Terminals are linked
to new ConnectivityNodes. Those ConnectivityNodes are assigned to a new VoltageLevel in an existing Substation.

<rdf:RDF xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlns:cim="cim-namespace-uri”
xmlns:md="cim-model-description uri
xmlns;dm="difference-model-namespace-uri"
xml:bgse="urn:uuid:">

<dm:DifferenceModel rdf:about="#_26cc8d71-3b7e-4cf8-8c93-8dP
<md:M¢pdel.created>2008-12-24</md:Model.created>
md:Model.Supersedes rdf:resource="#_26cc8d71-3b7e-4
8d9d5$7a4847" />

”

8d9d597a4848" />
md:Model.version>V32</md:Model.version>

<md|:Model.modelingAuthoritySet>http://polarenerygy. </md:
Model|modelingAuthoritySet>
md:Model.description>Santa Claus made
topoldgy solution</md:Model.description>
md:Model.profile>http://iec.ch/TC57
452 /EquipmentModel/1</md:Model .ppdfile>
rdf:parseType="Statements "
ll>

base

-4de9-9e68-125d95073a75">
PdentifiedObject.name>

<cim:ACLineSegment rdf:ID
<cim:IdentifiedObject.

<cim:Conducto .Tr>
<cim:Conduct¥or
<cim:Conducto ductor.bch>

<cim

<01m Gien i e>T </01m Identlfledobject name>
9e68-125d95073a75"

Equipment rdf:resource="# 26cc8d71-.."/>

—26cc8d71-12f1-4de9-9e68-125d95073a756>
ject .name>T2</cim:IdentifiedObject.name>
ectivityNode rdf:resource="#_26cc8d71-12fl1-4def-
9e68-125d
.ConductingEquipment rdf:resource="# 26cc8d71-12f144de9-
9e68-125d9

LineSegment ACLine New2 -->
sgim:ACLineSegment rdf:ID=" 26cc8d71-12f1-4de9-9e68-125d95073a75">
<cim:IdentifiedObject.name>New 2</cim:IdentifiedObject.name>
imeConductor 50 _0c40 i Conductor
<cim:Conductor.x>0.5961</cim:Conductor.x>
<cim:Conductor.bch>0.4066</cim:Conductor.bch>
</cim:ACLineSegment>
<cim:Terminal rdf:ID="_26cc8d71-..">
<cim:IdentifiedObject.name>T1</cim:IdentifiedObject.name>
<cim:Terminal.ConnectivityNode rdf:resource="#_ 26cc8d71-.."/>
<cim:Terminal.ConductingEquipment rdf:resource="# 26cc8d71-12f1-4ded-
9e68-125d95073a75" />
</cim:Terminal>
<cim:ConnectivityNode rdf:ID=" 26cc8d71-12f1-4de9%-9e68-125d95073a75">
<cim:IdentifiedObject.name>ND Newl</cim:IdentifiedObject.name>
<cim:ConnectivityNode.EquipmentContainer rdf:resource="# 26cc8d71-
12f1-4de9-9e68-125d95073a75" />
<cim:ConnectivityNode.Terminals rdf:resource="# 26cc8d71-12f1-4de9-
9e68-125d95073a75" />
</cim:ConnectivityNode>
<cim:Terminal rdf:ID=" 26cc8d71-12f1-4de9-9e68-125d495073a75">
<cim:IdentifiedObject.name>T2</cim:IdentifiedObject.name>
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<cim:Terminal.ConnectivityNode rdf:resource="# 26cc8d71-.."/>
<cim:Terminal.ConductingEquipment rdf:resource="# 26cc8d71-12f1-4de9-
9e68-125d95073a75" />
</cim:Terminal>
<cim:ConnectivityNode rdf:ID=" 26cc8d71-12f1-4de9-9e68-125d95073a75">
<cim:IdentifiedObject.name>ND New2</cim:IdentifiedObject.name>
<cim:ConnectivityNode.EquipmentContainer rdf:resource="# 26cc8d71-
12f1-4de9-9e68-125d95073a75" />
<cim:ConnectivityNode.Terminals rdf:resource="# 26cc8d71-12f1-4deS-
9e68-125d95073a75" />
</cim:ConnectivityNode>
<cim:VoltageLevel rdf:ID=" 26cc8d71-12f1-4de9-9e68-125d95073a75">
<cim:IdentifiedObject.name>230K</cim:IdentifiedObject.name>
<cim:VoltageLevel.Substation rdf:resource="# 26cc8d71-12f1-4de9%9-9%9e68-
125d9':ﬁ'7Q37|:"

<cim:VoltageLevel.BaseVoltage rdf:resource="# 26cc8 fl-4dedl
9e68-125d95073a75" />
</cim:VoltagelLevel>
/dm: forwardDifferences>
</dm:DifferenceModel>
</rdf fRDF>
6.2.4.7.3 Delete resource
The difference model contains for a given resource onl L if the
particdlar resource is deleted.
Cascafling deletes are deletes where an object d\i Ni jec i d. In a
cascading delete it would be possibl § i 0 j i MXML
document. The receiver then has to fige , ' j . r what
object$ are included in a cascading delete the ) include
all obj¢cts as elements in the cascade. including j i ved.
The EjguipmentContainerzEqui ati ent-child relation where deletion| of an
EquipmentContainer shall “also i of its child Equipment. Other examples of
such parent child relation S
. EqupmentC S f ent.child relation, e.g. Station-VoltagelLevel
e PowerTransforme 5
e CopductingEg
The C|M do 3 - ify the containment relations. As this information is mi<sing it
is up tp andi , spoils
interopgerability. e reason to |nclude all objects in a cascaded delete to |nd|C< te the
sending s SN i
Associatiops not considered a containment relation are cut from objects that that are in a
cascading ~delete, e.g. if a ConnectivityNode is not affected by a delete put a
CondukciingEquipment connected to it is_then the association Terminal-ConductingEquipment

is cut. This means that if the reference to a cut object is from an object that stays the reference
from that objects shall be removed which means an update of the object that stays.

Delete elements shall have all its property elements included. The reason is that this enables
reversing the delete operation and recreates the object.

EXAMPLE:

The example below contains the deletion of a PowerTransformer with all resources that are hierarchically
subordinated.

<rdf:RDF xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlns:cim="cim-namespace-uri"
xmlns:dm="difference-model-namespace-uri"
xml:base="urn:uuid:">
<dm:DifferenceModel rdf:about="# 26cc8d71-12f1-4de9-9e68-125d95073a75">
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<!-- header properties omitted for brevity -->

<!-- Delete Transformer -->

<dm:reverseDifferences rdf:parseType="Statements" >
<cim:PowerTransformer rdf:ID=" 41bb4445-6756-43fa-9e5a-48B6cd71790e">

..all properties of the transformer follows here..

</cim:PowerTransformer>
..all parts of the transformer follows here...

</dm:reverseDifferences>

</dm:DifferenceModel>
</rdf:RDF>

6.2.4.7.4 Update resource

The difference model contains for a given resource forward difference and reverse difference

FORET TN : b o
statements—iftheresotreets changet:

EXAMPLE:
The example below defines the move of the EnergyConsumer from 115k to 230k # K [from its
Termingl to a different ConnectivityNode.

<rdf:RDF xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf
xmlins:cim="cim-namespace-uri"
xmlins:dm="difference-model-namespace-uri"
xmll:base="urn:uuid:">
<dm:DifferenceModel rdf:about="#_26cc8d71-}

UBS

be3f-0302b3750b18" />
</rdf:Description>
/dm: forwardDifferences>

<rdf:Descriptio LE(: Oe é ">
<cim:Termf A tivit e-
9e72-4827efd197ct" /P

</rdf:Descri
/dm:reve D1
</dm:Differencé

</rdffRDF>

For change of campg e .2.3.7) the complete compound is replaced, i.e. {he old
element and all_i ' 5 ] back
with a forward di e

bdel to
be ser|alizéd,in a document. This is a two edged sword, however. A document produced py one
ay not be usable by a second party if it does not contain all the properties expected.
er—a—documerteortatrthra—eaparttatmodetmayr ot beusableifthereseouree5RN’s do

not agree with other documents.

The following guidelines apply to the content of a CIMXML document and help maximize the
range of applications that can use it.

a) Include the likely primary key properties of each resource at the point it is introduced. For
example, the cim:IdentifiedObject.name and
cim:Equipment.EquipmentContainer properties are likely to be required properties.

b) Reason: a large class of applications will want to load a database with the model data.
Many database schemas will require primary key values on insertion.

c) Include single-valued properties rather than their many-valued inverse. For example, use
cim:Equipment.EquipmentContainer and not cim:EquipmentContainer
.Contains Equipments.
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d) Reason: Because these properties are inverses, a statement predicated on one implies the
converse statement predicated on the other. It is less error prone to include only one side
and makes editing or transforming the document easier.

e) When encountering many to many relationships, there is usually a primary direction of
reference. Include the primary reference rather than their many-valued inverse. For
example, use cim:SynchronousMachine.MVArCapabilityCurves and not
cim:MVArCapabilityCurve.SynchronousMachines, since the primary relationship is from
SynchronousMachine to MVArCapabilityCurve.

f) Reason: Same reasons as for item c) above.

g) When encountering a single-valued relationship with a single value inverse, include either
one, but not both. Importing software needs to be designed to handle either direction of
reference and infer the inverse.

h) Relason: Because these properties are inverses, a statement predica & i es the
converse statement predicated on the other. This is less error prone ly, makes
ed|ting or transforming the document easier.

i) Mdny valued properties, if used, appear as repeated propge same
prgperty name.

6.4 [Representing new, deleted and changed objects a

The following cases exist for identification of el¢ full or

differeptial models

e New objects are represented by i fler” to 6.2.3.5) identified by a
rdf{ID attribute in full or differential S

e De d by a
rdf

e Ch fied by
ar

e An pe that

ap

alid value is changed to a null value) is a change that

ap of a difference model.
6.5 ation with CIM profile
IEC 61970 1 di S dgeneration of CIM RDF Schema. A CIMXML model exghange
documlen e S the CIM to address the model exchange needs of a specific use
case; $ .- . es profile documents. A CIM profile defines that portion of the CI|M that

Scheni e.then contains only the classes and properties defined for that profile]

importer and._exporter of a CIMXML document should be expected to handle. The¢ RDF

CIM_LIAAL

A RD [« N £i1 b taodl £ o dal b L EH =S i
I DUTTTCTITA TIHHC LAl VT yTliTTalCUu 1mTutiT uric OUTivi UIVIL TTTUUTT Uy Al appyIiivativult Tiaviity a uSer

interface where the subset of the CIM UML model is interactively specified. The RDF Schema

file

can be used by an application to validate a CIMXML document, refer to Figure 5.
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UML
Tool

UML model XMl is a language for serialisation and exchange of a UML model

Profiling
Tool

1

€<— % IEC 61970-400 series describes profile semantics

format fer

L] Profile / IEC 61970-501 describe the RDF Schema serialis

A4

CIMX

MLfileﬁ_> Validation N Validation
Tool report

a profile

IEC 2771/13

tools

6.6
The Q and attributes by proviging a
separg is used, the customized CIEVIXML
docu and> what is custom. Several different
custo thin the same XML document.|When
these fustomized docum ation systems that know nothing abgut the
extendions, pown tags can be simply ignored. The following
declar
xmlng
For eX OxiginalPO, can be added to the breaker class, as
shown import
progra
<cim:d Machine\ rdf:ID=" 31dcf429-6Bfb-4e2e-b2996-42491b3abcl">

<d1i i fiedObject.name>IN-2</cim: IdentifiedObject.name>

<d1 . ine.minimumMVAr>-9999</cim:SynchronousMachine.minimumMyAr>

<dim:Synch¥onousMachine.operatingMode rdf:resource="http://iec.ch/TC57/200[/CIM-
schemd-ciplQ#SynthrenousMachineOperatingMode.generator"/>

<hpa~z 0riginalPO>P01234378</bpa:0riginalPO>

<dim%RegulatingCondEg.RegulationSchedule rdf:resource="# ca32746
fa0024T2oPpct 70T 7430087

<cim:Equipment.EquipmentContainer rdf:resource="# 6cb870la-12f1-4de9-9%e68-
125d95073a75" />

</cim:

SynchronousMachine>

The RDF schema corresponding to this extension can be added to a separate RDF schema
document thereby keeping the CIM RDF schema clearly separate and allowing each to evolve
independently.

6.7

RDF simplified syntax design rationale

The following points explain some of the choices made in the simplified syntax.

1) The literal properties could be represented by property attributes (RDF [3] grammar
clause 6.10). This would be more compact. However, property elements were chosen


http://www.alstom.esca.com/schema/cim_extension
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because they are easier to deal with in XSLT expressions. (For example, they can be
sorted.) They also make it easier to represent multi-line text.

2) The syntax is flat, with a two-level resource/property structure. More deeply nested
structures might be more compact. Moreover, a well-chosen nested structure might
permit common queries to be more easily encoded in XSLT expressions. On the other
hand, the flat structure was chosen because it is the simplest structure possible and is
easy to produce and interpret. By avoiding any application dependency on the details of
a nesting structure it should be a more portable syntax.

3) All resources are given a type at the time they are introduced (by the definition
element). However, the RDF model allows a resource to be un-typed. In the present
application, un-typed resources are not required. However the difference model uses
un-typedTesources as described i 6727376

@%

2
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

INTERFACE DE PROGRAMMATION D’APPLICATION
POUR SYSTEME DE GESTION D'ENERGIE (EMS-API) —

Partie 552: Format d’échange de modéle CIMXML
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Gestion des systemes de puissance et échanges d’'informations associés.

Le texte de cette norme est issu des documents suivants:

FDIS Rapport de vote
57/1386/FDIS 57/1402/RVD

a CEl:

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant

abouti a I'approbation de cette norme.

Cette publication a été rédigée selon les Directives ISO/CEI, Partie 2.
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Une liste de toutes les parties de la série CElI 61970, publiées sous le titre général Interface de
programmation d’application pour systeme de gestion d’énergie (EMS-API), peut étre consultée
sur le site web de la CEl.

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

* reconduite,
* supprimée,
* remplacée par une édition révisée, ou

. amendee.
<(<\

IMPORTANT - Le logo “colour inside” qui se trouve sur la page de couvertu
publi¢ation indique qu'elle contient des couleurs qui sont'consi

une t]‘(:
impri

er cette publication en utilisant une imprimante<ou

A
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INTRODUCTION

La présente norme internationale est I'une des différentes parties de la série de normes

CEI 61970 qui définissent une interface de
systéme de gestion d'énergie (EMS2).

programmation d'application (API1) pour un

La CEI 61970-301 spécifie un Modéle d’Information Commun (CIM3): une vue logique des
aspects physiques des opérations d'un service public de distribution d’électricité. Le CIM est
décrit a I'aide du Langage de Modélisation Unifié (UML4), un langage utilisé pour spécifier,
visualiser et documenter les systémes de fagon orientée objet. Le langage UML est un langage
d’analyse et de conception; et non un langage de programmation. Pour que les logiciels

utilise VI, a o[0, OTIVE 0 T DTS s ATge U erface
progra

La CH ar une
machine comme exprimé dans la représentation du Langage de balisage ex 5] LS) de

ce schéma a l'aide du langage de spécification du Schéma du S ign des

Ressolrces (RDF6).

La CE| 61970-552 spécifie la maniére dont le schéma
501 es$t utilisé pour échanger des modéles de ré
(appelg CIMXML) défini dans la série de normes de

d'échange du modele de réseau de tranééort du decrj

51970-
e XML
Profil

1 APl = Application Program Interface.
EMS = Energy Management System.
CIM = Common Information Model.
UML = Unified Modelling Language.
XML = Extensible Markup Language.

o g A wWwN

RDF = Resource Description Framework.
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INTERFACE DE PROGRAMMATION D’APPLICATION
POUR SYSTEME DE GESTION D'ENERGIE (EMS-API) —

Partie 552: Format d’échange de modéle CIMXML

1 Domaine d’application

La présente 9 9 ppsants
(Component Interface Specification (CIS)) pour les Interfaces de Progra matlo dApp| cation
des S stemes de Gestion d Energle Cette partie specme le format et les re b nanger
les in S F.du CIM
préser|té ments
XML ¢ tyle de

ces doc

L’échrﬁ 5. Les
docu ormes
61970 tache.

Bien g profils
(ou so 2ghange
particylié ipn est

I'échar ion de

La prgsente norme prer ecanisme pour les logiciels provengnt de
fournigseurs indépendant Jutiliser les informations de modéljsation
décritgs dans le CIM da . : Olution proposée:

e esflala fois . ar la_machine, bien qu'elle soit essentiellement dgstinée
a yn accés program i

Model

(D
o esf
e mdgta
Ce do 2 qui
décrit 3finition

2 Références normatives

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

CEI 60050 (toute la série), Vocabulaire Electrotechnique International

IEC 61968-11, Application integration at electric utilities — System interfaces for distribution
management — Part 11: Common information model (CIM) extensions for distribution
(disponible en anglais seulement)
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IEC/TS 61970-2, Energy management system application program interface (EMS-API) — Part
2: Glossary (disponible en anglais seulement)

CEI 61970-301, Interface de programmation d’application pour systeme de gestion d’énergie
(EMS-API) — Partie 301: Base de modele d'information commun (CIM)

IEC 61970-501, Energy management system application program interface (EMS-API) — Part
501: Common Information Model Resource Description Framework (CIM RDF) schema
(disponible en anglais seulement)

W3C: RDF/XML Syntax Specification (Spécification de la Syntaxe RDF/XML)

W3C: Extensible Markup Language (Langage de Balisage Extensible) (X)

W3C: KLS Transformations (Transformations XSL) (XSLT)

W3C: Pocument Object Model (Modéle Objet de Document) (D

3 Termes et définitions

Pour I¢s besoins de la présente Norme Internatiomale ans la
CEI 64050 (pour les définitions de glosgaire géné 3 bns de
glossajre de I'EMS-API), ainsi que les suiva

3.1
Interfg
API
ensemble des fonctions p e c 1l ir étre

3.2
Model
CIM
modél¢ abstrait
de disfributio

public

Note 1 comme
des cla hs EMS
dévelop bpés de
fagon i pcts de

I’exploitption d'unsréseau éléctrique tels que la gestion de la production ou de la distribution.

3.3
CIMXML
format de sérialisation pour I'’échange de données XML comme défini dans le présent
document

3.4

Modéle Objet de Document

DOM (Document Object Model)

interface de plate-forme et de langage neutre définie par le World Wide Web Consortium
(W3C) permettant aux programmes et aux scripts d'accéder dynamiquement au contenu, a la
structure et au style des documents et de les échanger
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3.5

Définition de Type de Document

DTD (Document Type Definition)

norme pour décrire le vocabulaire et la syntaxe associés a un document XML

Note 1 a I'article: Le Schéma XML et RDF sont d’autres formes pouvant étre utilisées.

3.6

Systéme de Gestion d’Energie
EMS

systéme informatique comprenant une plate-forme logicielle offrant des services de soutien de
base et un ensemble d'applications offrant les fonctionnalités requises pour le bon
fonctignnement des installations de production et de transport d'électricité—afin d'asstirer la
sécurilé adéquate d'approvisionnement énergétique a un codt minimal

Note 1 §

Note 2 h Il'article: Dans une analyse de réseau : tatiques
décrivant le réseau électrique. Des exemples (de Modé i Réseau
Statiquq), la Topology Solution (Solution de uits par
une appllication de calcul de répaftition oy-d‘e

3.9
profil
schém

Note 1 §

3.10
docu
ense

3.1
Cadre
RDF

langade fecommandé par le W3C pour exprimer des métadonnées que les ordinateurs pguvent
traiter kimplement

Note 1 a I'article: RDF utilise XML comme syntaxe d’encodage.

3.12

schéma RDF

langage de spécification de schéma exprimé a I'aide de RDF pour décrire les ressources et
leurs propriétés, y compris la maniére dont les ressources sont liées les unes aux autres,
utilisé pour spécifier un schéma spécifique a I'application

7 L'abréviation "HTML" est dérivée du terme anglais développé correspondant "Hypertext Markup Language".
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3.13

objets réels

objets appartenant au domaine du probléme du monde réel différents des objets d’interface et
des objets de contrbleur au sein de la mise en ceuvre

Note 1 a l'article: Les objets réels pour le domaine de I'EMS sont définis comme des classes dans la CEl 61970-
301 Modéle d'Information Commun.

Note 2 a l'article: Les classes et les objets modélisent ce qui se trouve dans un réseau électrique et qui nécessite
d’étre représenté de la méme fagon que pour les applications EMS. Une classe est une description d'un objet réel,
telle que PowerTransformer, GeneratingUnit ou Load qui nécessite d’étre représentée comme faisant partie du
modéle intégral de réseau électrique dans un EMS. Parmi les autres types d'objets figurent des éléments tels que
les programmes et Ies mesures que des appllcatlons EMS nécessitent egalement de tralter d’analyser et
d’enregis patibilité
de con eX|on et d' mteroperablllte de la norme EMS- API ctrique ayant une

Un objet partlculler dans un résg

norme|internationale pour la définition de méthodes indépengd | steme
gprésenter les textes au format électronique

Note 1 g I'article: HTML et XML sont issus de SGML.

3.15
Langalge de Modélisation Unifié
UML?®
langage de modélisation orienté objet et\meéthodologi écifier, visualiser, élaborer et
documlenter les artefacts d’un process g

3.16
Identificateur de Res
URI10

syntaxe et sém!:iq alisées b pour identifier (référencer) les resspurces

(élémgnts tels q¢

3.17
Sous-§ ) alisé de Balisage Généralisé (SGML), ISO 8879, pour insérer

Note 1 B l'articlei¥l)s’agit\d’'une recommandation approuvée du W3C. Elle est gratuite, indépendante de la plate-
forme e} adaptée-a de~nombreux outils logiciels facilement disponibles.

3.18
Langage Extensible de Feuille de Style
XSL12

langage pour exprimer les feuilles de style des documents XML

8 L'abréviation "SGML" est dérivée du terme anglais développé correspondant "Standard Generalized Markup
Language".

9 L'abréviation "UML" est dérivée du terme anglais développé correspondant "Unified Modelling Language".
10 |'abréviation "URI" est dérivée du terme anglais développé correspondant "Uniform Resource Identifier".
11 L'abréviation "XML" est dérivée du terme anglais développé correspondant "eXtensible Markup Language".

12 L'abréviation "XSL" est dérivée du terme anglais développé correspondant "eXtensible Stylesheet Language".
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4 En-téte d’échange de modéles

4.1 Généralités

L’échange de modéles implique généralement 'échange d’'un ensemble de documents, chacun
contenant des données d’instance (désignées comme modeéle) et un en-téte. La structure et la
sémantique de chaque modéle sont décrites par un profil, qui n'est pas inclus dans les
données échangées. L’échange global est régi par un ensemble de profils appelé Groupe de
Profils.

Un en-téte décrit le contenu du modéle contenu dans un document, par exemple la date de
créatigp—eu—redele—ta—deseription—ete—LentétepeutEgalementidentifier—dautres—+mpdéles
ainsi due leur relation avec le modéle actuel. Ces informations s’averent/importantesprsque
les mqgdeles font partie d’'un flux de travail comme lorsque les modéles~sont liés\des*uns aux
autres|comme par exemple lorsqu’'un modéle succede a

Les Paragraphes 4.2 a 4.4 définissent le modéle avec des d S ¢ flux de
travail|gu’elles sont destinées a prendre en charge.

4.2 Documents CIMXML et en-tétes

Un dogument CIMXML est décrit par un seul en-téte rs en-
tétes dans un document CIMXML. Par conséque ument
CIMXNIL n’adhérent qu’a un seul profil

Lorsqye plusieurs documents CIMXML p i i : i 'é ihtenus
ensemble, ils doivent étre recueillis dans une archij

4.3 |Description des

Une description d’un el données d'en-téte au modéle. La Figure 1

décrit le modélegg es info

class Header Mode \/\\/
/&@g\ﬁo Model
/2 created :DateTime
+ epeg\en + scenarioTime :DateTime «Primitive»
+ description :String URI
Sup dBVO”.* + modelingAuthoritySet :URI [0..1] {root}
+ profile :URI[1..7]
+Super. 0..* + version :String
FullModelDocumentElement
+forwardDifferences
DifferenceModel Statements FullModel
0..1
+reverseDifferences
0..1

IEC 2767/13
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Légende

41—

Anglais

Frangais

Class Header Model

Class Header Model (Modéle d’en-téte)

Figure 1 — Modéle avec en-téte

Dans la Figure 1, les classes FullModel, DifferenceModel et Statements décrivent les données
du modele alors que I'’en-téte est décrit par les classes Model et Description. Ci-dessous est
donnée une description de bas en haut de ces classes:

e la
do
les|

e La
De

e La
est

e La

comtenu est décrit par la classe Model et

rev
Sts

e La
Un

tument de modéle intégr

scription (voir 6.2.3.6).

classe DifferenceModel

classe FullModelDocumentElement représente les éléments pouva

classe FullModel (voir 6.2.3.4) représente I'en-téte
décrit par la classe Model.

apparaitre’dgns un
Model,

al. Elle posséde les deux sous-types State|

deux étant décrits ci-dessous ultérieurement. Un document de.modél > bntient

classe Statement représente un ensemble d’éléments Definition ir 6.2.3.5) et/ou

bntenu

ce. Le

(voir 6.2.4.6) représ
S ces et

erseDifferences. Les deux rol seciati ‘ nt posséder un ensemble de
tements.

classe Model décrit le contenu de. identi : Model.
Modele est identifié par un attri lnique

le Imodéle et non le document dans lequel 2 sieurs
dog¢uments créés a pa me\modgle| de données inchangé posséderont le [méme
rdf u'upe modification de modéle donne lieu a un pouvel

att document.

Les at ns le Tableau 1.

— Attributs d’en-téte

Clas Description
Model created /Bate de création du modéle (noter qu'il ne s'agit généralement pas dg la
& date a laquelle le document CIMXML a été créé, qui est postérieure)

Model SCMO w Date et heure que le modele représente, par exemple I’heure actuell¢ pour
un modele opérationnel, un modéle historique ou un futur modéle plgnifié.

Model descrﬁ"rsg/ Une description du modéle, par exemple le nom de la personne ayant créé
le modéle ainsi que le but de cette création.

Model madelingAuthoritySet | ‘é hées
dans un document CIMXML, par exemple un modéle pour le pays entier ou
une partie du pays.

Model profile Un URN décrivant les Profils régissant ce modele. Il identifie de fagon
unique le Profil et sa version.

Model version Une description de la version du modéle a 'origine des données dans un
document CIMXML. Exemples:

— Variations du modéle d’équipement pour le ModelingAuthoritySet

— Différents cas d’étude amenant différentes solutions.

L’attribut de version est une chaine personnalisée modifiée en
synchronisation avec l'identificateur rdf:about, se référer a la description
de la classe Model ci-dessus
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Classe Attribut Description

Model DependentOn Une référence aux modéles dont dépend le modéle décrit par ce
document, par exemple

— Une solution de calcul de répartition dépend du modele de topologie a
partir duquel elle a été calculée

— Un modele de topologie calculé par un processeur de topologie dépend
du modele de réseau a partir duquel il a été calculé.

Model Depending Tous les modeles dépendant de ce modele. Ce rble n’est pas destiné a
étre inclus dans un document échangeant des données d’instance.

Model Supersedes Lorsqu’un modéle est mis a jour, le modele résultant remplace les modéles
de base utilisés pour la mise a jour. Par conséquent, il s’agit d’'une
TEfETENTE aux documents Civtxivid&crivanties IIIUWIHib d jUUl.

Model SupersededBy Tous les modeles remplagant ce modele. Ce role nlest pas desting-a| étre
inclus dans un document échangeant des donnges ’ir}stqnce.

QD

L’attriqut de profil est un URI au format suivant:

http://igc.ch/<committee>/<year>/<standard>-<part>/<profile>/<version

par exgmple http://iec.ch/TC57/2011/61970-452/Equipme

L’UML]|a la Figure 1 est converti en élér

1) Ung classe feuille a la Figure 1
comme des éléments de classe sous

> ents et FullModel) apparaft
(6.2.3.3).

2) Les éléments Definition (6.2.3(5) ou
Depcription (6.2.3.6).
3) Les attributs littéra ated, apparaissent comme des él§ments

literal property (6.2/3.

4) Les$ rbles a' source
prdperty (6.2.3.10

5) Le de la
cla

6) Urn MXML est identifié par un attribut rdf:about de Model (implicite
datllz S€ hces a
I’attri

7) Un ir des
mé nnées

solirces” inchangéés conservent l'identification du modéle (rdf:about de Model) inchjangée
du[deecument de modéle intégral d’origine.

8) Lors de Ta generation dun document de modele integral remplacant un diierentiel, le
nouveau document de modeéle intégral possédera la méme identification de modéle
(rdf:about de Model) que le différentiel si le modéle n'a pas été modifié depuis la création
du différentiel. Par conséquent, il s’agit d’'une alternative au différentiel.

4.4 Flux de travail

Un flux de travail est décrit par une séquence d’événements d’échanges. La description du
modéle en 4.3 prend en charge les événements de flux de travail en fonction du temps avec
l'attribut Model.Supersedes et les événements liés aux profils avec [I'attribut
Model.DependentOn. Un exemple est présenté a la Figure 2.
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State
Variables

Time

IEC 2768/13

Légende [\/\

ime Temps

quipment \/\ Equipement

opology & Topologie

tate Va;iét?rss\ \ Variables d’état

E
.
S
Hrofile_ OX Profil
F
0
0
S

Francgais

=

ul(@od\ei\ \ \ Modéle intégral

ifferentialMotlel Modele différentiel
ependentOn > Dépend de

upersedes Remplace

Figure2—Exemple-d-événements—de-fhede-travai

Dans cet exemple, un modeéle de réseau résolu est échangé comme un ensemble de modeles
régi par un Profile Document (Groupe de Profils) comportant les documents d’Equipment, de
Topology et de State Variables. La ligne des temps a gauche de la Figure 2 représente la
maniére dont le document du modéle Equipment est échangé au cours du temps. La ligne des
temps au centre montre la maniére dont les nouveaux résultats de Topology sont échangés au
cours du temps ainsi que les modéles Equipment dont chacun dépend. La ligne des temps a
droite montre la maniére dont plusieurs documents de State Variables sont échangés ainsi que
les documents Topology dont ils dépendent. Noter également que le modele Equipment E2 est
représenté a la fois par un document intégral et un document incrémentiel. La situation de la
Figure 2 représente un cas simple. Une situation plus complexe est présentée a la Figure 3.
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IEC 2769/13

Légende

Anglais ( - v Frangais

Hquipment / (N \E/qﬁipement
Tlopology K \ \ Topologie
Hrofile > < Profil
Hull model AN\ Modéle intégral
Qifferential Model N Modele différentiel
O ependen@ Dépend de
Superseg\es \ \ > Remplace

N

Figure mple\d’événements de flux de travail avec plus de dépendances

Les dpcuments*CIMXML de la Figure 3 peuvent étre créés a partir d’'un environnement

modélisateur de données comportant plusieurs voies de changement d’'un modéle en paralléle,
par exemple, le modéle equipment comporte trois voies E-Ax, E-Bx et A-C qui fusionnent dans

le modele-intégral E2 remplacantles voies du-modele eguipment
J L S -1 Ll

Un récepteur des documents CIMXML peut utiliser n'importe quel document de topologie TA,
TB, TABa ou T2b avec le modéle equipment de E2. Etant donné que I'émetteur (ici le
modélisateur de données) n'a vérifié que T2b avec E2, il s'agit de la seule combinaison
supposée fonctionner. Concernant T2b, le récepteur peut choisir d’appliquer TB et TABb a T1
a la place d’utiliser T2b.

5 Identification des objets

5.1 URI comme identificateurs

Les UUID (Universally Unique IDentifier) (Identificateur Universel Unique), aussi connus sous
le nom de GUID (Globally Unique IDentifier) (Identificateur Globalement Unique) peuvent étre
utilisés pour identifier des ressources de maniére a ce que
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o les identificateurs puissent étre attribués indépendamment et de maniére unique par

diff

e Jes

érentes autorités. Ceci représente un énorme avantage avec 'UUID.

identificateurs soient stables dans le temps et dans les documents.

Si, de plus, I'UUID est incorporé dans un Nom Uniforme de Ressources (URN), alors le
document peut étre simplifié en éliminant les déclarations des espaces de noms de base XML
(attributs xml:base). L'URN est un URI concis, absolu, de longueur fixe.

La norme pour un URN contenant un UUID est définie par I'Internet Engineering Task Force
RFC 4122.

RFC 4[12Z spécifie Ta syntaxe de TURN ef Ta maniére dont la partie de
derniefs deux-points est attribuée. L’algorithme est aligné et techniquement compatible-2

CEl 99
Intercg
d'enre
(UUID

ASN.1J.

Les fo

e Fo

e Fo
Le forn

e Nu
e Un
e Nu
e Un
e Nu

e Unjti

e Nu
e Un
e Nu

JUID sulyd

érentes, c’est-a-dire:

ou le protocol en CIMXML est

me URN: urn:namespace: ace en CIMXML est uuid.

mération h dé
tiret “-* @

tiret

[T

mération hexadécimale a 12 caracteres

nt les
vec la
ation -
ismes

uphiques

objets

ou les

lettres sont en minuscule.

Un exemple de forme URN est donné ci-dessous

e "urn:uuid:26cc8d71-3b7e-4cf8-8c93-8d9d557a4846”.

5.2

Un élé

Informations relatives a rdf:ID et a rdf:about

ment CIMXML peut étre identifié par deux constructions de RDF différentes:

e rdf:ID
e rdf:about
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L'utilisation de rdf:ID et de rdf:about posséde une signification spécifique qui n'est pas
conforme a leur définition dans RDF. Les significations sont:

e un rdf:ID spécifie la vie de I'objet globalement, c’est-a-dire sa création ou sa suppression.

e un rdf:about est une référence a un objet existant.
5.3 Identification des éléments CIMXML

L’identification des objets est tellement essentielle dans RDF que tous les éléments
représentant des objets sont identifiés par un attribut XML rdf:ID ou rdf:about. Toutes les
classes dans le CIM qui héritent de IdentifiedObject ont I'attribut d’identification d’objet UML
IdentifiedObject. mRID. L’attribut est mis en correspondance de maniere implicite avec I'attribut
XML rdif:ID/rdf:about.

Un do¢ument CIMXML ne peut utiliser que la forme URN (voir 5.1) co i détail
ci-aprés.

Les flchiers CIMXML contiennent des éléments XML décri 3bj CIM
(ACLirleSegments, Substations, etc.). Le CIM comporte d | ~ jon qui
appargissent comme des références dans les éléments XN Sngralke tributs
rdf:respurce ou rdf:about). Les données du CIM son ech & 3 f ments
CIMXNIL qui dépendent les uns des autres comme/dé 3 . i aféfences
travergent ensuite les frontiéres des documents ( . desConséquences ept que
I'identification d’un objet du CIM doit étre I¢ : : vie. Si tel n’est pas |e cas,
les obj [ g At

Une p us les
objets ue:

e Différents identificateurs sont/attribué

e Les identificateurs ne les

pos$sédant n'est plu
La forme URN te

différepces suivantes

ec les

o Le nplacé par un trait bas “ ”. Le trait bas évite d’utilifer un

caracté SHQUE but pour la partie non de base de l'identificateur. Commencer la
pafti ¢ entificateur avec un caractére numérique est un RDF non palide.
Daps S le\trait bas est ajouté pour simplifier les analyseurs, méme si ’UUID

Quelqlres exemples:

o rdf:iID="_26cc8d71-3b7e-4cf8-8c93-8d9d557a4846”.
e rdfiabout="#_26cc8d71-3b7e-4cf8-8c93-8d9d557a4846".

6 Regles et conventions relatives au format CIMXML

6.1 Généralités

En tenant compte du Schéma RDF du CIM décrit dans la CEI 61970-501, un modéle de réseau
électrique peut étre converti pour I'exportation sous forme d’'un document XML (voir Figure 3).
Il est fait référence a ce document comme un document CIMXML. Toutes les balises
(descriptions de ressources) utilisées dans le document CIMXML sont fournies par le schéma
RDF du CIM. Le document d’échange de modéle CIMXML résultant peut étre analysé et les
informations importées dans un systéme étranger.
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CIM Proprietary
in UML \ Power System
CIM RDF
Schema
e / rnfnrnnx Power
T 4 N System Data
Syntax as
CIM XML
2770/
Légende /\
Anglais kran&ﬁ \
¢IM in UML CIM en UML \
diM RDF Schema Schémd RDF dinCIMC)
ADF Syntax S/m{a%e RjDF] ¢
Hroprietary Power System Data /E&onr&es dy{ré{eg}J éleé:rique propriétaire

Importer/Exporter

ImpoxtateurlExportateur

Hower System Data as CIM XML

DBKQée\\du réseau électrique au format CIM XML

specify (\ sp\éQ\f}si >
reference ire r\égérence a

e d’échange de modéles
sésur le langage CIMXML

6.2.1

La synt breuses facons de représenter le méme ensemble de do
Par exemle, tre deux ressources peut étre écrite avec un attribut res
ou en nt dans un autre. Cela est susceptible de rendre difficile I'util
de cer que les processeurs XSL, avec le document CIMXML

Par conséquent, seu

n sous-ensemble de la Syntaxe RDF est appliqué lors de la créati

hnées.
source
sation

bn des
ise en

ents CIMXML. Cette syntaxe simplifie le travail des personnes chargées de la m

pour

améliorer I'efficacité des outils XML généraux lorsqu’ils sont utilisés avec des documents
CIMXML. La syntaxe réduite est un propre sous-ensemble de la syntaxe RDF normalisée; par
conséquent, elle peut étre lue par le logiciel de désérialisation de RDF disponible.

Les sous-sections suivantes définissent un sous-ensemble de la Syntaxe RDF. Cette syntaxe
simplifiée est destinée a I'échange des modeéles du réseau électrique entre les entreprises de
service public. Le but de la spécification est de faciliter la tdche des personnes chargées de la
mise en oceuvre pour élaborer le logiciel de désérialisation pour les données RDF, pour
simplifier leur choix lors de la sérialisation des données RDF et pour améliorer I'efficacité des
outils XML généraux tels que les processeurs XSLT lorsqu’ils sont utilisés avec les données

RDF sérialisées.
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La syntaxe réduite est un propre sous-ensemble de la syntaxe RDF normalisée. Par
conséquent, elle peut étre lue par un logiciel de désérialisation RDF comme SirPAC [8]13. Sur
ce point, elle se distingue des autres propositions par une syntaxe simplifiée, telle que [9], [10].

La syntaxe réduite n’altére pas la puissance du modéle de données RDF. Cela signifie que
n‘importe quelle donnée RDF peut étre échangée en utilisant cette syntaxe. De plus, les
fonctionnalités de RDF sont préservées telles que I'aptitude a étendre un modeéle défini dans
un document avec déclarations dans un second document.

6.2.2 Notation

La syntaxe simplifice est définie dans la section suivante Chaque type d’élément est défini
dans yne sous- sect|on commengant par un modele de I'élément, suivi de rlexte e définftion et
d’une référence a la grammaire RDF. La sémantique de I'élément n'e i voir la
recommandation RDF [3] pour cette information). La notation pour le.f c clément est
comme suit:

pur de
ans le

a) Un| symbole en italique au lieu d’'un type d’élément, le no
I’a)j:ribut indique le type de nom requis ou la valeur requise.

texte.

b) Le|symbole rdf indique que le préfixe de I'espace d€ ; isi par i ceuvre
polrr I'espace de noms RDF De la méme maniere C indi préfixe
d’eispace de noms du CIM choisi.

c) Un|commentaire au sein du modeéle délé i isé. ole en
italique indique un type d’élément ou ini . tion (a
| b) indi e aou

plus.
d) Tout le reste du texte da

6.2.3 Définition de la s

6.2.3.1 Généralités

La définition de@ d’exemples. Il convient que les exemples aifdent a
mieux |comprendre ntaxe formelle. Le méme exemple est utilis¢ pour
plusiedrs définitions\de axex La syntaxe présentée dans I'exemple est indiquée en gras.

o diffetence-model-namespace-uri deécrit par xmlns:dm

Leurs Vvateurssomtdefimes commme:

e xmlns:md="http://iec.ch/TC57/61970-552/ModelDescription/1#”
e xmlns:dm="http://iec.ch/TC57/61970-552/DifferenceModel/1#"”

6.2.3.3 Elément Document

<rdf:RDF xmlns:rdf=http://www.w3.0rg/1999/02/22-rdf-syntax-ns#
xmlns:cim="cim-namespace-uri”
xmlns:md="cim-model-description uri”>
<!-- Content: full-model (definition|description)* -->
</rdf:RDF>

13 Les chiffres entre crochets se référent a la bibliographie.


https://iecnorm.com/api/?name=14fb63293296113d895f1437a7524d75

61970-552 © CEI:2013 - 49 -

<rdf:RDF xmlns:rdf=http://www.w3.0rg/1999/02/22-rdf-syntax-ns#
xmlns:cim="cim-namespace-uri”
xmlns:md="cim-model-description uri”
xml:base="urn:uuid:"> o
<!-- Content: full-model (definition|description)* -->
</rdf:RDF>

Exemple:

<?xml version="1.0" encoding="UTF-8"?>

<rdf :RDF
xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlns:cim="http://iec.ch/TC57/2004/CIM-schema-ciml0#"

xmlins:md="http://1ec.ch/TC57/61970-552/ModelDescription/1#"
xmll:base="urn:uuid:">
</rdf {RDF>
a) Leltype d’élément est rdf:RDF.

b) L'dspace de noms RDF doit étre déclaré comme http://www.w
ns#

c) L’dspace de noms du CIM doit étre déclaré. Avec les v
du| CIM, la version nécessite d’étre ajustée dar
négessaire que les parties échangeant les docu

d) D’autres espaces de noms peuvent étre décls

e) L’gttribut xml:base doit toujours étré

Article[relatif a la grammaire RDF: 6.1.

6.2.3.4 Elément FullModel

<md:FullModel rdf:about
<!-— Content~ (Xd

</md:FullModef:>

esource-property
| compound-property) *

Exemplé:
<md:Fy1l1Mod _
<md:Model {created>200 4</md:Model.created>
<md: f:resource="# 26cc8d71-a002-4c2b-bcf4-7bc97430bf8’)
<md: ¥ n rdf:resource=# 26cc8d71-a002-4c2b-bcf4-7bc97430bf8
<md: </md:Model.version>

del.vrsYon
<md:Model modelingAuthoritySet>http://polarenergy.com/2008/NorthPoleTSO<

odel .hodelinhgAuthopitySet>
<md|: ModeM.descC
topolegy, solution</md:Model.description>
<md|: Model .profile>http://iec.ch/TC57/61970-

-—>

ption>Santa Claus made a study case peak load summer ba

gyntax-

chéma
Il est
ée.

n/>
"/>

md : M

456/StateVariables/1</md:Model.profile>
</md:FullModel>

1) L’élément full model introduit un nouveau modéle.

2) La valeur de I'attribut about, model-uri, est un nom choisi par la mise en ceuvre. model-
uri identifie de fagon unique un document et constitue le nom référencé par d’autres
documents, par exemple Supersedes ou DependentOn, comme indiqué a la Figure 2.

6.2.3.5 Elément Definition

<classname rdf:ID=identity>
<!-- Content:
(literal-property|resource-property| compound-property)*
-—>
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</classname>

<classname rdf:about=resource-uri>
<!-- Content:
(literal-property|resource-property|compound-property)*
-=>

</classname>

Exemple:

<cim:SynchronousMachine rdf:about="# 31dcf429-6bfb-4e2e-b2996-42491b3abcl">
<cfm:IdentifiedObject.name>IN-2</cim:ldentitiedObject.name
<clim:SynchronousMachine.minimumMVAr>-9999</cim: SynchronousMaching. minImumMVAr
<cfim: SynchronousMachine.operatingMode rdf:resource="http://iec,clj/TC57/2Q0.1 /CIM-
schemal-ciml0#SynchronousMachineOperatingMode.generator"/>
<clim:RegulatingCondEqg.RegulationSchedule rdf:resource="# ca3 b-blcfd-
Tbc97430b£87" />
<dim:Equipment.EquipmentContainer rdf:resource="# 6cb8
125d94073a75" />
</cim:SynchronousMachine>

a) L4 S e. Il exist¢ deux
for] ) ieme u'attribut rdf:abdut.

b) Le sse du schéma CIM ou
d'Un autre schéma déclaré comme ent document.

c) La|valeur de l'attribut id, identity, i 5 mise en ceuvre. Elle doit étre pnique
dahs le document. (Elle n’est pas nég Aj iee au-riom de la ressource du [éseau
élgctrique.)

6.2.3.6 Elément Descri

<rdf:Description
<!lI-- Content:
(lliteral-prope

-4>
</rdf:Descri§;;2

Exemplé:

rty|compound-property) *

<rdf:[
<cim:1
</rdf;

a) L’4lément.description ajoute des informations relatives a une ressource introduite n’inporte
ou|dans ce document ou dans un autre document.

b) Lalresource-uri est une référence URN qui identifie la ressource sujet.

c) L’élement Description est utilisé uniquement dans les modéles de différence (voir 6.2.4). Il
n'est jamais utilisé dans les modeles intégraux.

6.2.3.7 Elément Compound

<classname>
<!-- Content:
(literal-property| resource-property| compound-property) *
-—>

</classname>

Exemple:

<cim:DateTimeInterval>
<cim:DateTimeInterval.start>2013-02-28</cim:DateTimelInterval.start>


https://iecnorm.com/api/?name=14fb63293296113d895f1437a7524d75
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