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APPLICATION INTEGRATION AT ELECTRIC UTILITIES -
SYSTEM INTERFACES FOR DISTRIBUTION MANAGEMENT -

Part 11: Common information model (CIM) extensions for distribution
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Major changes with respect to the first edition are summarised below?;

Introduction of new classes to support flexible naming of identified objects (new

classes available in base CIM, IEC 61970-301).

Introduction of new classes to support single line diagrams exchange (new classes

available in base CIM, IEC 61970-301).

Consolidated transmission and distribution models for lines, transformers, sw

itching,

sensing and other auxiliary equipment (some Ed.1 classes slightly changed and
moved from DCIM to base CIM, IEC 61970-301, other new classes available in base

CIM, IEC 61970-301).

Support for separate phase definitions, typically needed for unbalanced network
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modelling (new classes available in base CIM, IEC 61970-301).

Support for temporary network changes through models of cuts, jumpersCand
(new classes available in base CIM, IEC 61970-301).

Flexible model for organisations and their roles.

Support for coordinate systems in description of geographical loeations.
Support for configuration events tracking.

Lightweight model for assets and asset catalogues.

Support for linkage between network-oriented models and premises-g
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INTRODUCTION

The IEC 61968 series of standards is intended to facilitate inter-application integration as
opposed to intra-application integration. Intra-application integration is aimed at programs in
the same application system, usually communicating with each other using middleware that is
embedded in their underlying runtime environment, and tends to be optimised for close, real-
time, synchronous connections and interactive request/reply or conversation communication
models. Therefore, these inter-application interface standards are relevant to loosely coupled
applications with more heterogeneity in languages, operating systems, protocols and
management tools. This series of standards is intended to support applications that need to
exchange data every few seconds, minutes, or hours rather than waiting for a nightly batch
run. This series of standards, which are intended to be implemented with middleware services
that ejchange messages among applications, will complement, not replace utility data
warehouses, database gateways, and operational stores.

As usgd in IEC 61968, a distribution management system (DMS) consists of parious
distributed application components for the utility to manage electrical djstribution nefworks.
These | capabilities include monitoring and control of equipment (for power dglivery,
managément processes to ensure system reliability, voltage management, demapd-side
managément, outage management, work management, automated) mapping and facilities
managément. Standard interfaces are defined for each class of @pplications identified in the
interfade reference model (IRM), which is described in IEC 61968-1.
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APPLICATION INTEGRATION AT ELECTRIC UTILITIES -
SYSTEM INTERFACES FOR DISTRIBUTION MANAGEMENT -

Part 11: Common information model (CIM) extensions for distribution

1 Scope

This part of IEC 61968 specifies the distribution extensions of the common information model
(CIM) Bpecified in IEC 61970-301. It defines a standard set of extensions ofracpmmon
informdtion model (CIM), which support message definitions in IEC 61968-3 to IEC.6]968-9,
IEC 61968-13 and IEC 61968-142. The scope of this standard is the information-model that
extends$ the base CIM for the needs of distribution networks, as well as for'integratipn with
enterprjse-wide information systems typically used within electrical utilities. “The infofmation
model |is defined in UML which is platform-independent and electronically processable
language that is then used to create message payload definitionsin different required
formatgq. In this way, this standard will not be impacted by the specification, develppment
and/or |[deployment of next generation infrastructures, either through the use of standprds or
propriefary means.

For thg purposes of this part of IEC 61968, the distribution CIM (DCIM) model referg to the
IEC CIIM model as defined by IEC 61970-301 and this parf of IEC 61968.

The common information model (CIM) is an abstract model of the major objects in an glectric
utility énterprise typically involved in utility operations. By providing a standard way of
represgnting power system resources as object classes and attributes, along with their
relatiorlships, the CIM facilitates the .integration of software applications developed
independently by different vendors. The<CIM facilitates integration by defining a cpmmon
language (i.e., semantics and syntax) based on the CIM to enable these applicatlons or
systemp to access public data and exchange information independent of how such infofmation
is reprgsented internally.

IEC 61970-301 defines a.core CIM for energy management system (EMS) appligations,
including many classes that would be useful in a wider variety of applications. Due to ifs size,
the CIM classes are grouped into logical packages, and collections of these packages are
maintaijned as separate International Standards. This document extends the core C|M with
packages that foeus on distribution management systems (DMS) including assets| work,
customrs, load\“control, metering, and others. IEC 62325-3013 extends the CIM with
er CIM
bparate
ns may

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For
undated references, the Ilatest edition of the referenced document (including any
amendments) applies.

IEC 60076-1, Power transformers — Part 1: General

2 |EC 61968-5, IEC 61968-6, IEC 61968-7, IEC 61968-8 and IEC 61968-14 are under consideration.

3 Under consideration.
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IEC 61968-1, Application integration at electric utilities — System interfaces for distribution
management — Part 1: Interface architecture and general requirements

IEC 61968-2, Application integration at electric utilities — System interfaces for distribution
management — Part 2: Glossary

IEC 61970-301, Energy management system application program interface (EMS-API) —Part
301: Common information model (CIM) base4

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

IEC 62861-100, Naming and Design Rules for CIM Profiles to XML Schema Mapping?.

IEEE 8D2.3, IEEE Standard for Information technology-Specific requirements * Part 3:|Carrier
Sense [Multiple Access with Collision Detection (CSMA/CD) Access Method and Rhysical
Layer $pecifications

3 TeIms and definitions

For thg purposes of this document, the terms and definitions given in IEC 61968-2 and the
followinlg apply.

NOTE Refer to International Electrotechnical Vocabulary, IEC 60050, for general glossary definitions.

3.1
energyl management system
EMS
compuller system comprising a software platform providing basic support services and @ set of
applications providing the functionality~heeded for the effective operation of elgectrical
generation and transmission facilities(so as to assure adequate security of energy supply at
minimum cost

3.2

distribption managementisystem

DMS

compufer system comprising a software platform providing basic support services and @ set of
applic?}ions providing the functionality needed for the effective operation of electrical
distribution facilities*so as to assure adequate security of energy supply at minimum copt

3.3

unified modeling language

UML

formal and comprehensive descriptive language with diagramming techniques used to
represent software systems, from requirements analysis, through design and implementation,
to documentation

Note 1 to entry: UML has evolved from a collection of methods contributed by different practitioners, into an
International Standard. The CIM relies on UML for defining the model, and automated tools generate the
documentation, schemas, and other artefacts directly from the UML. A basic understanding of UML is necessary to
understand the CIM.

4 5" gdition. Under consideration.

5 Under consideration.


https://iecnorm.com/api/?name=cf9f1e201c6b7dccb93cfca8fd22ada0

-20 - 61968-11 © IEC:2013

3.4

common information model with distribution extensions

DCIM

union of the base CIM in IEC 61970-301 and additional packages defined in this document,
IEC 61968-11

Note 1 to entry: The DCIM is intended to address most of the domain modelling needs of a DMS; however, a
specific project may require other CIM packages or extensions.

3.5

profile
subset of DCIM classes, associations and attributes needed to accomplish a specific type of
interface

Note 1 tq entry: It may be expressed in XSD, RDF, and/or OWL files. A profile can be tested betweén, app|ications.
A profile| is necessary in order to “use” the DCIM. Several profiles are defined in other parts of the IHC 61968
family of|standards.

3.6
XML s¢hema
schema used to define the structure, content, and semantics of extensible mark-up lahguage
(XML) files

Note 1 tp entry: XML schemas are generally found in files with an “xsd” extension. The DCIM uses XSD files to
define infer-application messages in most domain areas, except for power{system model exchange.

3.7
resourge description framework
RDF
web (W3C) standard used to represent information models

Note 1 t¢ entry: RDF is more powerful than XSD because it can describe a data model, not just an XML{file. The
DCIM usps a subset of RDF to support power systemymodel exchange.

3.8
web ontology language
OWL
anothef Web (W3C) standard that includes RDF and extends it

Note 1 tp entry: OWL is mofepowerful than RDF in supporting data types, enumerations, more details| of class
relationships and associations; etc. Future DCIM profiles may use OWL.

4 CIM specification

41 CIM modelling notation

The CHi—is—definred—using—ebject-eriented—modeling—technigues:
specification uses the Unified modeling language (UML) notation, whic
group of packages.

Each package in the CIM contains one or more class diagrams showing graphically all the
classes in that package and their relationships. Each class is then defined in text in terms of
its attributes and relationships to other classes.

The UML notation is described in Object Management Group (OMG) documents and several
published textbooks.
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4.2 CIM packages
4.2.1 General

The CIM is partitioned into a set of packages. A package is a general purpose means of
grouping related model elements. The packages have been chosen to make the model easier
to design, understand and review. The common information model consists of several sets of
packages. Entities may have associations that cross many package boundaries. Each
application will use information represented in several packages.

4.2.2 CIM packages

The copprehensive—CH-s—partiiened—inte—greups—ofpackages—fereconvenienrese—Fhe groups

compriging DCIM are:

e |EC{61970-301 (base CIM, defining data types and power system resources, as required
by typical EMS and DMS control centre applications);

e this|part of IEC 61968.

Figure [l shows the relevant6 currently defined CIM normative packages and their dependency

relatiorjships. The dashed line indicates a dependency relationship, with the arrgwhead
pointing from the dependent package to the package on which ithas a dependency.

IECE1 970 CIMYersion IECR1968CIMYersion
+ date: Date [0..1] = 2011-05-16 + date: Date [0..1] = 2011-05-13
+ wersion: String [0..1] = IECE1970CIM15v24 &\ wersion: String [0..1] = IEC61968CIM11v12
IECB1970

+ IEC61870CIMVersion
] + DoclECE1370

__| = Domain
] + Core
+ DiagramlLayout
e : . | S IEC&1368
] + Operatigrallimits
I + Topelegy + |[ECG1363CIMVersion
| + Wires ] + Commaon
|5 \Generation | + Assets
+ LoadModel + Assetinfo
:ﬂ Chut ST :: Work
| + Cutage + Wor
I + AuxiliaryEquipment __| = Customers
__| + Protecticn | * Metering
__| = Dynamics __| = LoadContral
I + Equivalents __| + PaymentMetering
| * Meas
| ~SCADA

] + ControlArea
__| = Contingency
] + StateVariables

-+ InfIECE1370 IEC 278/13

Figure 1 — CIM packages

6 CIM extensions for markets, IEC 62325-301 are also CIM normative packages, but not used in DCIM and thus
not displayed.
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NOTE The contents of the base CIM referred to from within this part of IEC 61968 were auto-generated from the
base CIM UML electronic model release IEC61970CIM15v31.

4.2.3 CIM extensions for distribution packages (this part of IEC 61968)

The base CIM model as defined by IEC 61970-301 defines a set of sub-packages which
includes Domain, Wires, AuxiliaryEquipment, Topology, Measurements, Equivalents and Core,
as well as several other ones. IEC 61968-3 to |IEC 61968-9 and IEC 61968-13 required
extensions to the CIM model as specified by IEC 61970-301 in order to describe the objects
and associated properties which are relevant to distribution modelling and information
exchanges applicable not only to typical control room systems, but also with enterprise and
partner systems, as well as metering systems and devices. Therefore, just as applications in
the distribution domain use classes from the base CIM, so might applications outside the
distribdtion domain use classes defined in this document (for instance, market extengions in
IEC 62825-301).

Figure P shows the packages defined for IEC 61968-11 CIM extensions for distribution] Notes
on the|left hand side of the figure indicate the part of IEC 61968 that has been driviing the
definitipn of classes within the respective package. Note, however, that different documents in
the IEQ 61968 series, as well as different applications that use CIM forinformation exghange
will typjcally define message payloads using classes from several packages, including some
defined outside of this document.

IECE1368CIMVersion

+ date: Date [0..1] = 20011-05-15
+ wersion: String [0..1] = IECE1568CIMNW12

Common |
Assets | Assetinfo
Parts 4, 13
wWoerk |
Part &
Customers
Fart &
Metering LeadControl FPaymentMetering
Part 9

IEC 279/13

Figure 2 — CIM extensions for distribution (DCIM) top-level packages

Clause 6 contains the specification for each of the distribution CIM packages.

NOTE The contents of the CIM defined in this part of IEC 61968 were auto-generated from the CIM UML
electronic model release IEC61968CIM11v13.
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4.3 CIM UML modelling
4.3.1 General

The CIM model is defined and maintained using UML. The source and point of maintenance
for the CIM model is currently an Enterprise Architect (EA) file. This permits the model to be
viewed and maintained graphically. The same tool is used to generate web pages which can
be viewed over the internet. From the EA file, XMI file is also generated that can be used
within various tools that support generation of context specific message payloads in XSD,
RDF, or OWL format for IEC 61968-3 to IEC 61968-9 and IEC 61968-13.

The purpose of 4.3 is to define some principles with respect to the IEC 61968 information
model gmd—assoctated—information cAbhallyca. ot dco\,liptiun of—different—Hitt—constructs

used in[the CIM model, refer to 4.3 of IEC 61970-301:—, CIM classes and relationshipy.

4.3.2 Scope of UML model

It is not the intent of this part of IEC 61968 and associated models to_define modelg which
satisfy fll information requirements, as this would be an impossible task,“The standard model
is a canonical data model for enterprise systems integration and“thus needs to |satisfy
requirements for information exchanges among different systems,-i.e., message payloads
defined in IEC 61968-3 to IEC 61968-9 and IEC 61968-13. Custom’ extensions are thel matter
of non{standard projects and products. They can be used to\léverage CIM for information
models| of specific applications or systems, or for non-standard integration needs. Hgwever,
custom| extensions are not maintained by IEC.

The overall DCIM model has been evolving during many years, and has been published as an
IEC standard only in 2010. Since that first edition, the UML model has been split into
normat|ve and informative classes and their relationships. Only normative classes, with their
attributes and normative relationships, are fully documented in Clause 6. At the fime of
editing] the normative classes and relationships are those required for IEC 6]1968-4,
IEC 61968-9 and IEC 61968-137. They\are considered stable and are expected to thange
little.

In contfast, informative classesrand their informative relationships are not documente( in this
specifigation. They are present.in the electronic UML model and will be promoted to nofmative
classeqd stepwise, with thesnew editions of IEC 61968-3 to IEC 61968-9 and IEC 61968-13.
Some ¢f those classes will*be kept informative as long as they are considered unstable and
likely t¢ change, and(others might be removed because they do not participate in sfandard
informdtion exchangde.

NOTE The next.anticipated set of classes that is to be promoted from informative to normative in DCIM 12 for the
next edifion of tE€ 61968-11 are those needed to support the maintenance cycle of IEC 61968-3, IEC 1968-4,
IEC 6196¢8-9 and 1EC 61968-13, and IEC 61968-6 (1° edition) and IEC 61968-8 (1° edition).

4.3.3 'Extensibility

It is fully the intent to permit extensions to the information exchange model. Extensions should
utilize a local namespace. The namespace shall also serve to identify the origination of the
class or property.

An extension can be defined in a UML model and/or a physical model such as XML schema:

e |If an extension is made in UML model, such extension should be made in a different
package as a separate model layer or context rather than be added or modified into CIM
model directly. A “targetNamespace” tagged value may be used for this purpose if such
extension is meant for an XSD generation.

7 The only profile defined in the draft 2" edition of IEC 61968-3 as of this writing is fully supported by base CIM
classes, IEC 61970-301.
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e If an extension is made for XSD only, a target namespace has to be different than a CIM
XSD namespace to identify the origin of the extension.

The extension namespace may follow a naming convention: http://<organization>/<version
control>/<profile>.

4.3.4 Message payload (profile) definition
4.3.4.1 General

A profile is a restricted subset of DCIM classes, associations and attributes needed to
accomplish a specific type of interface. A profile defines the message payload from CIM

6 ae Syaie C649-/-0-350 aa Re—hReaae o8 or—mptermantation
profiled IEC 61968-100 or IEC 61970-552) and information to exchange (specific ‘to| profile
¢nt in IEC 61968-3 to IEC 61968-9 and IEC 61968-13).

One way of defining standard message payloads (profiles) is by using applications quch as
various| available open source tools providing support for CIM-based profile creation| Other
methods and tools may be used, including hand coding.

Currenily, two grammars of XML are used for DCIM-based profile definition in IEQ 61968
series.

4.3.4.2 XML schema syntax

IEC 61968-3 to IEC 61968-9 define profiles in XML synhtax according to IEC 62361-100] These
profileq specify the format and content of the DCIM=based payload part of the message that
gets exchanged in various integration scenarios; as defined in IEC 61968-100. Mgessage
headerg use combinations of nouns and verbs! The nouns usually refer to the cgncepts
defined within the DCIM model (payload),vand the verbs are in support of transport
technology.

The vefb usually indicates which attributes are required. In the case of create/created verbs,
typically all attributes defined in-\a profile are required, while with get, cancelicancelled,
deletelreleted and closel/closed.verbs only object identifiers are typically required. The
changefchanged verb would.require an object identifier and the values of attributeg to be
changed.

The recommendations—-for defining DCIM-based profiles for data exchange are gjven in
IEC 61968-1.

The vgrbs defined for use within IEC 61968 compliant interfaces, as well as mjessage
enveIoTe, are specified in IEC 61968-100.

The nouns defined for use within IEC 61968 compliant interfaces are specified in IEC 61968-3
to IEC 61968-9.

4.3.4.3 RDF schema syntax
IEC 61970-501 defines a subset of RDF schema that is used for bulk network model

exchanges. The profile format and header information is specified in IEC 61970-5528, and is
currently used by the profiles defined in IEC 61968-4 and IEC 61968-13.

8 Under consideration.
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4.3.4.4

Data exchange contexts supported by DCIM

DCIM-based profiles defined in IEC 61968 cover two major data exchange contexts among
enterprise systems:

e Bulk data exchanges, for the purpose of configuration of systems. This kind of business
process is also known as model management, master data management, or data
engineering. It requires message payloads that allow for establishing and maintaining the
relationships between instances of various business entities common to two or more
enterprise systems.

e Operational (dynamic) data exchanges among running systems. The data exchanged over
this kind of interface assumes previous configuration of business entities in various

sysfems 1o their common, DCIM-based representation at the interface, but not necéssarily
within the system.

As of this writing, profiles in RDFS and OWL syntax are mainly used for bulk; file-bas
exchanges of large data sets, while XSD profiles are used in both bulknand ope
message payloads.

4.4
441

4.4 deq
utility 4
presen
Other @
organig

4.4.2
4.4.21

Base (
through
exchan
IEC 61

CIM model concepts and examples

General

bd data
ational

cribes some examples of modelling in the distribution' domain and general elgectrical

nterprise with DCIM. Some concepts are complementary to the base CIM ex
ed in IEC 61970-301 (such as network modelling typical for distribution net
oncepts are general for any electrical utility enterprise (such as locations, docu
ations), or specific to distribution domain (e:g:, metering and customers).

Common concepts
Key classes in DCIM

LIM in IEC 61970-301 mainly:"defines the function of electrical network el

PowerSystemResource .GldSs and its specialisations, for the needs of info
ge in the context of control centre applications and systems. DCIM in this
D68 adds some key-classes to support (a) physical description of those 1

elemenits, (b) the whole«model for metering domain, as well as (c) information ex

related
of the v

Figure
not shd
direct r|

to network operations and planning and meter management and control, in the
hole utility enterprise (including outage, customers and work management).

3 showskey classes defined in the DCIM. Relationships between them, if existi
wn inthis figure, but rather in the following subclauses. In fact, there are relativ
elationships between these key DCIM classes, in favour of more specific relatig

amples
works).
ments,

ements
mation
part of
etwork
change
context

ng, are
ely few
nships
es are

among

their specialisations. The UML diagram in Figure 3 shows that all the key clas

identifi
upperr

d-objects, T.e., the mame of their superciass, TdentifiedObject, 15 disptayed
ight corner of a class.

in the

Core:

IdentifiedObject IdentifiedOhject IdentifiedOhject IdentifiedOhject IdentifiedOhject

:PowerSystemResource AssetsiAsset Assets:AssetModel AssetsiAssetinfo Metering::UsagePoint

Comm

IdentifiedObject IdentifiedOhject IdentifiedOhject IdentifiedObject

on::Document Common::Location Common::Organisation Commen::ActivityRecord

IEC 280/13

Figure 3 — DCIM key classes
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An Asset is a tangible resource of the utility, including power system equipment, end devices,
vehicles, tools, cabinets, buildings, etc. For electrical network equipment, the function of the
asset is modelled with the PowerSystemResource hierarchy, defined fully? in the wires model
(refer to IEC 61970-301 and model package IEC61970::Wires). Asset description places
emphasis on the physical characteristics and the lifecycle of the equipment performing that
function, and relies on PowerSystemResource hierarchy for electrical connectivity.

AssetModel provides details about the Asset as a product of a given manufacturer, so one
AssetModel and its associated Assetinfo can describe many instances of Asset.

AssetInfo is the container for datasheet information about Asset and AssetModel, and it can
also be } } As6a Powe omRe (i ared).

A Location is the place, scene, or point of something where someone or something has been,
is, andfor will be at a given moment in time. It is defined with one or more, position points
(coordipates) in a given coordinate system.

A UsagePoint is the logical or physical point in the network to which meter readings or|events
may bd attributed. It is used at the place where a physical and virtgal 'meter may be Ipcated.
This clpss provides the link between the network-oriented model of electrically connected
equipment (PowerSystemResource specialisations) and the. ‘@sset and premises-driented
model ¢f the metering domain.

A Document is a grouping of information collected, often ‘'managed as a part of a b{isiness
process. It will frequently contain references to other{objects, such as assets, persgns and
power system resources. Organisations are business entities that may have roles as (tilities,
contradtors, suppliers, manufacturers, customers, tax authorities, etc.

ActivityRecord records activity for an entity.at a point in time. Activity may be for an evént that
has alrgady occurred or for a planned activity.

Followihg subclauses discuss in somé& more detail the key DCIM classes, their specialisations
and relationships, and indicate their intended usage.

4.4.2.2 Locations and geographical representations

To alldqw for locating~different entities and activities in space, DCIM provides th¢ class
Locatidn. Entities and :activities can be located by their different kinds of addresses as |well as
by pos]tion coordinates, PositionPoint in a given CoordinateSystem. Changes in configuration
of a Logation can be tracked with instances of a special ActivityRecord, ConfigurationEyent.

Locatidn{class is not intended to be used for graphical data exchange, altholigh its
Positiowwmw.nge of

single line diagrams representing PowerSystemResources is supported by model package
IEC61970::DiagramLayout defined in base CIM in IEC 61970-301.

NOTE Support for complex geo-spatial data exchanges is out of the scope of this part of IEC 61968, since there
are widely used and adopted standards (e.g. GML) for other domains that can be applied to electrical networks as
well.

Figure 4 shows how Location class is used in relation with Assets, PowerSystemResources
and UsagePoints.

9 In this part of IEC 61968 (2™ edition), all the DCIM classes that were defined in the model package
IEC61968::WiresExt of IEC 61968-11:2010 (1° edition), have been moved to base CIM, IEC 61970-301 (5"
edition) and model package IEC61970::Wires, to ensure functional integrity of the overall CIM network
model, for both transmission and distribution networks.


https://iecnorm.com/api/?name=cf9f1e201c6b7dccb93cfca8fd22ada0

61968-11 © IEC:2013 - 27 -

; ; IdentifiedOhject
IdemtifiedObject : -
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U."| +PowerSystemRescurces + mainAddress: StreetAddress [0..1]
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= needsinspection: Bcolean [0.M]
IEC [281/13
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Figure 4 — DCIM power system resoufrce’and asset locations

t or a PowerSystemResource directly associate with a Lecation, because the “general”
n provides all the information required~(Ssuch as mainAddress, electronicAddiess, Or
ted PositionPoints). In contrast, a, UsagePoint references a specialised fype of
IocatioI, ServiceLocation, with additional® attributes relevant for service only, such as

spection. This is a commonly used pattern in DCIM: To provide associations

among

sations where applicable and to relate high level classes where the generic

ship applies to all the specialisations.

Organisations

5 illustrates twoy'major classes used to model organisations, Organisation and

ationRole, and their intended usage.
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IdentifiedObject IdentifiedOhject -
.. P +Organisation  0.* - +ChangedOrganisationReole 0.." ActivityRecord
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+ streetAddress: Streetfddress [0.1] 2.1 Roles g ConfigurationEvent
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Figure 5 — DCIM organization model

Busines$s entities modelled with DCIM @re often used in many disparate contexfts. For
example, the same instance of Organisation may have the role of a Customer in a pontext
dealing with service requests for.(EndDevices, and the role of a Manufacturef of a
ProductAssetModel in a context of-asset maintenance; or the role of an AssetOwner in the
contex{ of asset management,~and the role of a ServiceSupplier in the context of [service
reques{s and according t0 CustomerAgreement. This is modelled in DCIM with the assgciation
of an Prganisation with_multiple OrganisationRoles, whereas each OrganisationRoje may
referengce a single Organisation, as a business entity.

Figure [5 shows the\OrganisationRole as the common supertype of various roles. They are
introduged on ,nged, when there are specific attributes (not shown in the figure)|and/or
associgtions_applicable to only certain domain of usage. One such example is Manufacturer:
that rolg is @pplicable to a given ProductAssetModel, not to the Asset in general, and thierefore
there ig.Sdn explicit association of that specific OrganisationRole specialisation with the

ProductAssetModet,—white—there—are—other—specific—rotes—in—retation—to—Assets (e.qg.,

AssetOwner).

In DCIM, organisation as a business entity is never specialised.

Configuration changes of OrganisationRoles can also be tracked with instances of
ConfigurationEvent.

4.4.2.4 Assets
4.4.2.41 Major classes in assets model

Whereas IEC 61968-11:2010 (1% edition) contained Asset and AssetModel classes required
only in the context of metering (IEC 61968-9), this part of IEC 61968 (2"°I edition) provides a
more elaborate assets model, supporting the needs for data exchanges in the context of
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network model exchanges (IEC 61968-4 and IEC 61968-13). Figure 6 gives an overview of
major classes that are included in the DCIM assets model.
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Figure 6 — DCIM assets model

Asset is a tangible resource ofithe utility, including power system equipment, various end
deviceg, cabinets, vehicles, buildings, etc. An Asset instance is a managed resource that can
be in operation or in stocki{\and that is characterised with its lifecycle attribute, the possible
values peing defined by/the compound LifecycleDate. It may be described with a Locatjon and
its configuration may( be tracked with instances of ConfigurationEvent. An Asset may be
related|to organisations through multiple AssetOrganisationRoles, such as AssetOwner.

NOTE In this part/ of IEC 61968 (2nd edition) (documenting DCIM11), there is a single specialigation of
AssetOfganisationRole. It is anticipated that the next edition (documenting DCIM12) will agd more

organisagion roles with respect to assets, such as maintainer or user, in support of data exchanges required by
IEC 619¢8=3vand IEC 61968-6.

Some data exchanges will require electrical equipment connectivity model, in which case an
Asset may reference one or more PowerSystemResource instances, which model the electrical
function of the equipment represented by the physical Asset — see also 4.4.2.5. The inverse
applies as well, namely, some data exchanges between operational and other systems (such
as planning or asset management systems) will require a physical view associated with the
electrical model of the power system, and in that case a PowerSystemResource may refer to
the relevant Asset and/or Assetinfo instances. Finally, some data exchanges will completely
ignore electrical connectivity model and will work exclusively with the assets model.

Another essential class in the assets model is AssetInfo, which is an identifiable container for
various physical parameters describing associated Assets. An Asset without the associated
concrete AssetInfo instance is not fully described. Assetinfo, modelling what is sometimes
called “catalogue”, “library” or “code”, is a set of attributes of an asset, representing typical
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datasheet information of a physical device that can be instantiated and shared in different
data exchange contexts:

e as attributes of an asset instance (installed or in stock);

e as attributes of an asset model (product by a manufacturer);

e as attributes of a type asset (generic type of an asset as used in designs/extension
planning)10.

Because datasheet attributes of physical devices depend on the type of device they describe,
AssetInfo is the class that is specialised with concrete types that hold the attributes and
associations specific to that specialisation (see 4.4.2.4.2).
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counterpart as a specialisation of Asset. In contrast, a specialisation of Assetinfo shall be
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ned with its datasheet properties, where applicable.

c) Relationship between functional and physical models is established between relevant
specialisations of PowerSystemResource and Assetinfo through inherited relationship,

10 Among informative classes in the electronic UML model of DCIM, there is one more specialisation of
AssetModel which is anticipated to become normative in some of the later editions of IEC 61968-11.

11 Among informative classes in the electronic UML model of DCIM, there is one more specialisation of
AssetModel which is anticipated to become normative in some of the later editions of IEC 61968-11.
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either PowerSystemResource—Assetinfo (if asset instance does not exist) or
PowerSystemResource—Asset—Assetlnfo (if asset instance is available).12

d) If there is a device/equipment/network-related entity not modelled in 1EC61970::Wires
model package of IEC 61970-301, it should be inheriting from Asset or AssetContainer,
and its name need not contain the (now redundant) word “Asset”.13

e) According to a), the specialisations of Asset, AssetModel, ProductAssetModel should be
eliminated as follows: The required attributes and association ends should be moved into
either an Asset specialisation (if they are applicable to an instance of Asset), or to an
AssetlInfo specialisation (if they represent datasheet information, applicable to many Asset
instances). 14
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usage ¢f some more classes from the assets model.
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Figure 7 — DCIM assets — specialising guidelines

AssetCpntainer is the specialisation-of Asset, and also the container for multiple Assets. As a
speciallsation, it inherits the attributes and associations with other classes. As a container, it
allows o model composite Assets. One such example is the EndDevice, which may fontain
other gntities that may have independent lifecycle (such as communication modulgs, not
shown [in the figure). Other examples of AssetContainers would be towers or vaults (clrrently
not in the normative DCIM). Neither of these real world objects is defined in the fungtional,
PowerSystemResource model (guideline d)).

Figure |7 shows” only two among many specialisations of Assetinfo. EndDevicelnfo and
PowerTransformerinfo. The latter one inherits an association to PowerTransformerg either
througl’ Assetinfo—PowerSystemResource or Assetinfo—Asset—PowerSystemResource
(guidel ; 4347, ing to
PowerTransformer (guideline b)).

For EndDevicelnfo, it is directly associated with multiple instances of EndDevice, and it also
inherits the association Assetinfo—Asset. In such a case, it is the most specific relationship
that should be used. At present, there are few specialisations of Asset, and it is acceptable to

12 pue to application of this guideline, some direct associations between specialisations of
PowerSystemResource and Assetinfo have been eliminated in favour of using the new inherited
association defined between PowerSystemResource and Assetinfo.

13 Due to application of this guideline, some classes from Metering model package have been renamed in order
not to use the suffix “Asset”.

14 Due to application of this guideline, some classes from Metering model package have “lost” their instance
attributes, which have been moved to the corresponding Assetlnfo specialisation.
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define such concrete associations among specialisation, even where the inherited association
exists. For the case of relationships between Assetinfo and PowerSystemResource
specialisations, they have been considered too numerous to define all the explicit
relationships among them.

Finally, the class AssetFunction and its specialisation EndDeviceFunction demonstrate the
preferred design, when feasible: to start with only direct associations between the relevant
specialisations, such as EndDevice—EndDeviceFunction in Figure 7. In the future DCIM
editions, if there are several cases where the need for relationship between the
specialisations of AssetFunction and Asset or AssetContainer are identified, the concrete
relationship would likely be replaced with a generic one.

4.4.2.5 Electrical model vs. physical model

The digtribution CIM covers both electrical and physical representation of an ‘ebject. The
PowerSystemResource class models the electrical representation and is "often uged for
network operation, monitoring, outage management, and operations planning, while th¢ Asset
class odels an object’s physical representation and is mainly used for asset and work
managément, but also for network extension planning, outage management and network
studies| For instance, the physical representation may be essential-in  deriving attribytes for
the eleftrical representation, even if no explicit Asset class is used. For instance, 4]4.3.3.3
explains how the asset model can help calculate the electrical’characteristic of a distfibution
line. The relationship between the two aspects of the electrical equipment also provides key
informdtion for extension planning, work management and’outage management.

The relptionship between Asset and PowerSystemResource allows for navigation betwgen the
two different representations (models) of a realcweorld object. Connectivity and opefational
aspect$ (such as operational limits or energisation status) are always modelled through
PowerSystemResource and its specialisations| while physical aspects (such as datg sheet
ratings| dimensions or asset lifecycle and financial data) are always modelled through Asset
and its related classes.

It can be noticed that both Asset and-Assetinfo have relationships to PowerSystemRekource.
The rglationship between PowerSystemResource and Asset is typically used fqr data
exchanges when the Asset is in operation, to give the physical view of electrical getwork
equipmlent being operated, or.in the other direction, to give the electrical connectivity view to
the ystem  working_s-with  physical representation. The relationship between
PowerSystemResource-and Assetinfo can be used even if there is no actual Asset instance
available or needed;-typical example are planning applications, or network calgulation
applications used-in-operational systems (such as distribution power flows).

4.4.3 Network modelling concepts and examples

4.4.3.1 Connectivity and phase modelling

The distribution CIM connectivity model is identical with the base CIM connectivity model, i.e.,
it relies on ConductingEquipment, Terminal, and ConnectivityNode classes (refer to
IEC 61970-301:—, 4.4.4, Connectivity model and 4.4.8, Phase wire modelling). With the
Terminal.phases attribute, phase information of each ConductingEquipment can be expressed
for a multi-phase distribution network. It also allows one to represent normal network phase
mismatch cases. In distribution networks, there are some rare cases where a normal open
switch may be connected to the phase A on one side and the phase B on the other side.
Jumpers could introduce normal phase mismatch as long as one side is de-energised before
the Jumper is connected. For instance, a Jumper could connect an energised normal phase A
to a normal phase B that is currently de-energised. This case is only allowed when all
downstream loads are on the same phase(s).

For an extensive example of balanced three-phase sample network, refer to IEC 61970-301:—,
4.4.4.2, Connectivity and containment example, and for an example illustrating how the CIM
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connectivity model can be used to represent a multi-phase network, refer to IEC 61970-301:—,
4.4.8, Phase wire modelling.

Figure 8 gives an overview of phase-related classes used typically for distribution network
modelling and applications.
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Figure 8 — DCIM phase modelling

In distribution networks, some of the devices could have different electrical and operating
characteristics on each phase. For instance, a three-phase Switch (whether it is a Breaker, a
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Fuse, or any other specialisation of switch) may be composed of three separate physical
switches, one for each phase. In the majority of cases the three individual switches have the
same physical properties. If such a switch is gang operated (i.e., all the physical switches
have the same normal and/or the real-time operational state), it can be modelled with a single
instance of switch. However, it may happen that the individual phases have different physical
properties. For instance, in the case of a Fuse, at least theoretically, different fuse ratings
might be used on each phase. Also, for un-ganged switches there may be cases where the
normal and/or the real-time operational state of each phase could be different. This case is
then modelled as one instance of Switch containing three instances of SwitchPhase, one for
each phase. Important point is that there is one Switch instance in every case, and that one
instance can be referenced from different contexts (e.g., configuration, operations).

NOTE This part of IEC 61968 does not support multi-state switches (modelled by CompositeSwitch),

From this part of IEC 61968, similar to Terminal class, Measurement class has\defined the
phases|attribute to provide detailed phase description for a measurement. Inymost cages the
attributp is optional since the measurement on a Terminal matches its phase. Howevdr, for a
CondudtingEquipment that could be operated separately on each ipdividual phase, the
Measurement.phases attribute provides the capability to specify m@asurements on each
phase.|Based on the CIM control model defined in base CIM, IEC61970-301:—, |4.4.10,
Measutlements and controls, controls can be applied to separate phases as well.

From this part of of IEC 61968, the distribution CIM model provides support for repregenting
temporary changes in the network. For detailed description and example, re¢fer to
IEC 61970-301:—, 4.4.9, Cuts, clamps and jumpers model.

4.4.3.2 Single-phase and unbalanced loads

Figure P shows the classes available to model(distribution loads, which are often unbalanced
among|the three phases at a location. In somé cases, single-phase and two-phase loads will
occur.
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Figure 9 — DCIM load model
The EnprgyConsumer.class should be used to instantiate the load model, which can optionally
be associated {with a meter through UsagePoint. EnergyConsumer inherit§ from
CondudtingEquipment which is associated with Terminal. Terminal has phases attribute|, which
may be assigned a PhaseCode enumeration literal. For example, AN describes a singlg-phase
load frgm{A t0 neutral, BC describes a single-phase load from B to C, ABCN describes a three-
phase, C describhes a ’rhrpp-lnhac.p delta-caonnected load etc

The phaseConnection attribute of EnergyConsumer should be Y or Yn for a wye connected or
phase-to-neutral load; it should be D for a delta or phase-to-phase load. For a balanced three-
phase load, specify the total real and reactive power on EnergyConsumer attributes, for equal
distribution among the three phases.

If a three-phase load is unbalanced, it can still be modelled with the same EnergyConsumer
instance, now referring to three additional EnergyConsumerPhase instances, each
representing one phase with its phase attribute. This makes it possible to use an
EnergyConsumer With its identity for unbalanced modelling as well. With single-phase or two-
phase loads, the model should also include correctly phased conductors or transformers that
establish connectivity back to the source. The total real and reactive power need not be
specified on EnergyConsumer attributes, because they can be derived from the distribution
among phases specified on EnergyConsumerPhase atiributes. Each phase can be A, B, C, S1,
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or 82 (N does not apply to this case). For a delta or phase-to-phase connected load, which is
indicated with D for phaseConnection:

e use A for the load connected between phases A and B;

e use B for the load connected between phases B and c;

e use ¢ for the load connected between phases € and A;

e use 81 for the load connected between phases s$1 and s2.

In case the load is a combination of constant current, constant power, or constant impedance,

an instance of LoadResponseCharacteristic should be associated with the EnergyConsumer
instance.

NOTE This part of IEC 61968 does not provide the means to define different load characteristics per phade.
4.4.3.3 Distribution line segments

Figure [10 shows the classes available to model AC line segments (i.e-«conductors)| There
are three ways to describe the impedance parameters of an ACLineSegment using gnly the
Wires package, and a fourth way making use of the Assetinfo package.

NOTE This part of IEC 61968 (documenting DCIM11) and the correspondifg’lEC 61970-301 (documenting base
CIM15) neflect consolidated line segment models for transmission and distribution (T&D). Therefore, thg classes
from |E[C 61968-11:2010 (1° edition) have been slightly modified)*and moved from model |package
IEC619p58::WiresExt into model package IEC61970::Wires of the\base CIM, IEC 61970-301 (5‘h editipn).

In ordef to represent a single-phasesingle-phase, two*phase, or unbalanced three-phgse line
using different wires, one ACLineSegmentPhase instance should be associated with each
phase ¢r neutral wire retained in the model. The,applicable phase attribute values are|A, B, €
for thrge-phase lines, $1 and s2 for single-phase secondary circuits, and N for caseq where
the neptral wire is modelled. Each AcCLineSegmentPhase has an optional associdtion to
Wirelnfp, described later in more detail, but all other characteristics come from its asspciated
ACLineSegment.

For an unbalanced line, the calculated impedances reflect physical wire positions on the tower
or pole| and these positions are typically ordered from left-to-right and top-to-bottom bgsed on
their hqrizontal and height coordinates. For example, consider a pole with crossarm having 3
wire pgsitions numbered 4-(left-most), 2 (offset from centre), and 3 (right-most), impeldances
could He calculated wjth_phase A’s wire in position 1, phase B’s in position 2, and phase C’s
in position 3. A different ACLineSegment might use the same pole type and wires, HQut with
phase |C’s wire invposition 1, phase B’s in position 2, and phase A’s in position |3. The
calculated impedance parameters will be different than the first case. They are mathemfatically
related| by impedance matrix row and column operations, but such operations are not
supported, in the CIM, nor is there a concept of ordering phases in CIM. This means that each
different.physical phase ordering requires a different impedance description in the CIM. This

consideratiomaffects the useof PertengthPiraseimpedance and-WireSpacinginfoinFigure 10.

Transposed lines can be modelled with a different ACLineSegment for each section, and a
different impedance description for each section as just discussed. The impedance
description should use either PerLengthPhaselmpedance Or WireSpacinginfo, because
sequence parameters assume continuous transposition. It is not necessary to use
ACLineSegmentPhase instances for transposed three-phase line sections, if all phase wire
types are identical within a section.
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Figure 10 — DCIM line connectivity model
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There are three ways to specify line impedances using only the IEC61970::Wires model
package from IEC 61970-301:

The AcCLineSegment attributes r, r0, x, x0, bch, bch0, gch, and gch0 may be used for a
balanced model. See 4.4.3.3.1 for usage with single-phase and two-phase line segments.

Provide an association to PerLengthSequencelmpedance. This class models an electrical
catalogue, or a library of “line codes” that have sequence impedances and line charging

per unit length.

Multiple

ACLineSegments

will

share one

instance

of

PerLengthSequencelmpedance and will calculate impedance with their length attribute
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inherited from Conductor. See 4.4.3.3.1 for usage of sequence parameters with single-
phase and two-phase line segments.

Provide an association to PerLengthPhaselmpedance, which references pre-calculated
NxN symmetric impedance and admittance matrices per unit length. This class also
models an electrical catalogue and the inherited length attribute is required. The
conductorCount has to be at least equal to the number of phases, but it could be higher if
the neutral (or other grounded conductor) is retained in the matrix. PhaselmpedanceData
implements Z and Y matrix elements, stored in column order. The attributes r, x, and
sequenceNumber are all required, while b is optional. Only the lower triangular elements
are stored, so that a 3x3 matrix would have 6 elements (i.e., instances of
PhaselmpedanceData). The matrix rows and columns have to be in phase order. A
referencing AClineSegment will assign row 1 to the first phase present from the ordered
list |(A, B, C, s1, s2, N), row 2 to the next phase present, and so on. See also4)4.3.3.2
below.

To spgcify impedances using the Assetinfo package, the Conductor.length attribute is
required, because the instance electrical parameters are defined as., (per-unit|length

paramgters) x (Conductor.length). See also 4.4.3.3.3 below.

A Wire$pacinglinfo can be associated to the ACLineSegment using either of two method

Ur

(PowerSystemResource—Assetinfo) Use the inherited AssetDatasheet association|end of
AclineSegment to reference WireSpacinginfo. This method can also be used to asjsociate
Wirelnfo for its ratedCurrent attribute.

(PowerSystemResource—Asset—Assetinfo) Instantiate 'the Asset class, in which Agsetinfo
asspciation end references the WireSpacinginfo, and multiple PowerSystemResources
refgrence each ACLineSegment using that WiréSpacinginfo.

For impedance calculations, it is also necessary to associate Wirelnfos to each refefencing
ACLineSegment Or ACLineSegmentPhase.-Either AssetDatasheet (PowerSystemResource—
Assetliffo) or Asset class (PowerSystemResource—Asset—Assetinfo) navigation [pattern
accomplishes this. Whenever the .ACLineSegment has associated ACLineSegmentPhases,

each A€LineSegmentPhase should\have its own Wirelnfo. If not:

At least one Wirelnfo shall be associated to the ACLineSegment, and it is assumed to
applly for all phase wires. It also applies to any neutral wires, unless a second, identifiable
Wirelnfo can be associated.

An pptional second Wirelnfo may be associated for the neutral wire, identified as the one
withh smallest Wirelnfo.radius attribute value. Whenever this assumption does not gpply to
the |line, use-by=phase modelling with ACLineSegmentPhase.

Figure 10 shows associations between PerLengthimpedance, WireSpacinginfo, and Wirelnfo.
However{these are for asset library management and not for impedance calculations| Either
the As i i i i irelnfo for

impedance calculations.

Figure 11 shows the Wirelnfo class hierarchy, used for defining line segment impedances
from physical data (sometimes referred to as “line codes” and “cable codes”). Wirelnfo is a
base class that should not be instantiated directly. Its attributes describe the physical data for
an overhead wire (note that derived OverheadWirelnfo currently has no attributes of its own),
or a cable’s core phase conductor.
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Figure 11 — DCIM conductor (line and cable datasheet) model

Wirelnfo attributes material, sizeDescription, strandCount, and coreStrandCount (for ACSR,
aluminium conductor steel reinforced wire) help to identify the wire, and are often coded into
the instance local name. The minimum required electrical attributes are gmr, radius, and
rAC50. A complete wire table would usually have resistances defined at other temperatures
and frequencies, such as rAc25, rAC75, and rDC20. For ACSR wires, the coreRadius is
optional for frequency-dependent calculation of the gmr. The coreRadius is zero for non-ACSR
wires. The ratedCurrent is the ampacity at 50 ‘C. The ratedCurrent is necessary to interpret
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power flow output, but not for the power flow solution itself. The insulated, insulationMaterial,
and insulationThickness attributes apply mainly to the derived cable classes, but they also
support triplex secondary lines and overhead spacer cable. The cablelnfo attributes describe
additional properties of layers over the conducting core. The diameterOverCore includes both
conductor and semi-conducting screen; it should be the insulation’s inside diameter. The
diameterOverlnsulation is the insulating layer’s outside diameter, not including any outside
screens or semi-conducting layers. The diameterOverScreen includes the insulation plus
screen or semi-conducting layer; it should be the shield’s or sheath’s inside diameter. The
diameterOverJacket is the cable’s outside diameter; it should be the largest diameter value
specified except for concentric neutrals.

The TapeShieldCablelnfo attributes tapeLap and tapeThickness describe a thin tape covering
the caljle, usually made of copper, in overlapping turns. The ConcentricNeutralCablelhfo has
attributps for the outer neutral conductors, which typically consist of several solid (copper
wires. [The number of wires is neutralStrandCount, the radius is neutralStrandRadius, the
geomefric mean radius is neutralStrandGmr, and the resistance N\per wire is
neutralStrandRDC20. These wires are so small that AC resistance is typically not ysed or
specifigd. The diameterOverNeutral is the diameter over the concentric meutral strands|, which
may bel the same as diameterOverJacket.

NOTE The model shown in Figure 11 currently supports the two types of single-conductor cable most commonly
found on distribution systems. Many other cable types found in transmission or industrial systems| are not
supportef; these include 3-conductor, pipe-type, submarine, and others.

WireSpacinglnfo identifies the line geometry data. The phaseWireCount and phaseWire$pacing
attributes refer to sub-conductor bundling, which is not)cemmon for distribution lines, Qut may
appear|on high-voltage transmission lines in the model.

WirePosition defines the horizontal (xCoord) and<vertical (yCoord) coordinates of each wire on
the polg or tower cross section, or in the cable'trench/duct, and phase identifies whicH phase
wire is| mounted there. All three attributes: are required. The overhead wire height| above
ground|is yCoord, including any sag effécts. For underground cables, yCoord is the gverage
burial depth, entered as a negative number. The wire horizontal position, xCoord, is mgasured
from anp arbitrary but consistent reference line. Common choices for the horizontal reference
are the|pole centreline, and the left-most wire position.

Any wifes at a WirePosition with phase=N are assumed to be continuously grounded. The
application may eliminate*these conductors from the impedance and admittance matrices
through Kron reduction.

e field
bquires
e of the
e for a
; : ; e type
requires 3 WireSpacinglnfo instances to cover all phasing possibilities. A two-phase line type
requires 6 instances, and a three-phase line type also requires 6 instances.

4.4.3.3.1 Using sequence impedances (balanced case)

The positive and zero sequence impedances may be transferred through the r, x, r0, and xo0
attributes of PerLengthSequencelmpedance associated with an ACLineSegment instance. The
bch, bOch, gch, and gOch attributes are usually not important for overhead distribution lines.
For three phases, this describes a balanced three-phase, or perfectly transposed, line. The
attributes in PerLengthSequencelmpedance are expressed in units per length, so it is
necessary to multiply their values with the length attribute of Conductor.

NOTE This is equivalent to the attributes of Wires::ACLineSegment, which are pre-calculated for the whole
length of the segment and are defined on each instance of the segment. |In contrast,
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PerLengthSequencelmpedance is referenceable, and as such can be used (through association) by several
segment instances, thus decreasing the amount of data transferred in data exchanges.

If the ACLineSegment has only one or two phases, a balanced model can still be transferred
through the r, x, ro, and x0 attributes. This represents an impedance matrix with equal
complex diagonal elements, Z;, and equal complex off-diagonal elements, Z,,. For a single-
phase line, the attributes to transfer are:

Zy=Zy=1Zg

For a two-phase or three-phase line, the attributes to transfer are:

Zy=Zs—Zy
Zo=Zs+(n-1) Zy,

where g is the number of phases. Upon receipt of r, x, r0, and x0, the balanced two-phase or
three-phase impedance matrix is constructed from:

Zg=(Zy+(n—1)Z;) /I n
Zm:(ZO—Z1)/n

The referencing AcLineSegment should have associated’ instances of ACLineSegmentPhase,
assign¢d appropriate phase values to show the phases actually present, such as A, Bf c, s1,
or s2. [The neutral, N, should not appear becauserany neutral conductor must havg been
incorpdrated into the earth return when sequencejimpedances are used.

For undgerground distribution cables, the sgquence impedances are also appropriate, ingcluding
the bch and boch attributes.

4.4.3.3|2 Using phase impedahces (unbalanced case)

Calculdted matrix parameters 'may be transferred by referencing a PerLengthPhaselmpledance
instancg, in lieu of the physical model described in 4.4.3.3.3. A matrix model is useful when:

o the[target application-has no means of calculating parameters from the physical datg;

1'Y

e thelunderlying physical data is not readily available;
o it is|necessary'to match the unbalanced line parameters as closely as possible.
For a two;phase line, with the neutral already reduced, the Z and Y matrices will be 2x2, but

due to pymmetry, there will only be 3 unique matrix elements. That leads to three asspciated
instances of PhaselmpedanceData with cOlUMN-wise siorage.

e sequenceNumber = 1 for row 1, column 1 of the matrix;
e sequenceNumber = 2 for row 2, column 1 of the matrix;

e sequenceNumber = 3 for row 2, column 2 of the matrix.

This instance of PerLengthPhaselmpedance could be referenced from an ACLineSegment
having phases AB, Ac, or BC. Row 1 always corresponds to the first phase present and row 2
always corresponds to the second phase present, following the order: A, B, C, s1, s2, N. If the
phase wires are installed in different positions, such that ¢ (for example) should be in row 1, a
new instance of PerLengthPhaselmpedance is required.
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4.4.3.3.3 Using physical parameters

For overhead lines, a physical model can be transferred through reference to a
WireSpacinglnfo instance, which is associated with further classes shown in Figure 11. This
will support calculation of an unbalanced phase impedance matrix through the use of
Carson’s equations, or an equivalent method of handling the earth return. For example,
suppose there are three phase wires, plus a different size neutral wire, on a pole with
horizontal crossarm. This requires one WireSpacinglinfo instance, four WirePosition instances
that describe the four conductor positions, and two Wirelnfo instances describing the phase
and neutral wire types. The length attribute of Conductor shall be used, and many
AcCLineSegments will typically refer to the same WireSpacinglinfo instance.

The WifePosition instances have a phase atiribute that maps {0 ACLineSegmentPhaselphase.
The registance attribute of wirelnfo should be supplied for fundamental power frequengy, and
at the wire’s desired operating temperature for calculations.

A single-phase, concentric neutral cable requires one instance of ConcentricNeutralCablelnfo,
one WireSpacinglnfo with attribute isCable=true, and one WirePosition instance to spefify the
burial depth. A three-phase tape shielded cable, with bare neutral conductor, would Jrequire
one insl:ance of TapeShieldCablelnfo, one WireSpacinglinfo with attribute isCable=true and four
WirePositions for the three phases and neutral. There would also be one Wirelnfo [for the
neutral

4.4.3.4 Distribution transformers
4.4.3.4|1 Electrical model

Figure 12 shows the classes that model power transformer instances. They can use the Wires
packagf exclusively to define impedance parameters, or make use of the Assetinfo glasses
detailed in Figure 13, to define a library of transformer types.

NOTE This part of IEC 61968 (documenting DCIM11) and the corresponding IEC 61970-301 (documenting base
CIM15) geflect consolidated transformer models for transmission and distribution (T&D). Therefore, thg classes
from |E[C 61968-11:2010 (1% edition) < hhave been slightly modified and moved from model |package

IEC619p8::WiresExt into model packdge IEC61970::Wires of the base CIM, IEC 61970-301 (5™ editipn).
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PowerTransformer is the top-most instance for a power transformer, whether composed of a

three-phase possibly  different

Figure 12 — DCIM transformer connectivity model

tank, or

single-phase

tanks. It

descends

from
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ConductingEquipment, and therefore, has associated Terminals with phases attribute values at
each winding connection point. In the CIM, a transformer winding is referred to as an “end”.

When composed of different tanks, a PowerTransformer has often been called a “transformer
bank”, and the CIM supports modelling with or without tanks. In distribution systems,
independent phase voltage regulators and open wye/open delta transformers provide two
examples that require tank-level modelling. At the transmission level, EHV transformer banks
may also contain single-phase transformers, which need not be identical, especially when a
spare is in service. The vectorGroup attribute for protective relaying is derived from the
internal winding connections and phase angles; it uses IEC 60076-1 nomenclature to describe
any number of windings that may be included in the bank.

When lised, the TransformerTank must be associated with a PowerTransformer. {i-|nherits
from |Equipment, not ConductingEquipment. The tank may have ~.asspciated
TransfgrmerTanklinfo from the Assetinfo package, for asset datasheet modelling,) described in
more detail later with Figure 13 and 4.4.3.4.2. Because transformer testing is‘done or tanks,
the datasheets are fundamentally associated with tanks. When not usingtanks in the[model,
the PowerTransformer can still have an association to PowerTransformerinfo, fof asset
datash¢et modelling. In both cases, the data actually residesnin’ TransformerEndinfo
instances, associated to a TransformerTanklInfo.

There are two methods of referencing transformer asset datasheets, and a profile may prefer
one over the other:

o (PowerSystemResource—Assetinfo) Use the AssetDatasheet association end of| either
PowerTransfomer Or TransformerTank, to reference either PowerTransformerinfo or
TransformerTanklinfo, respectively, or

o (PowerSystemResource—Asset—AssetlInfo) Instantiate the Asset class, in which Adsetinfo
asspciation end references either the PowerTransformerinfo or TransfomerTanklrlo, and
multiple PowerSystemResources reference each PowerTransformer Or TransfornjerTank
using that datasheet.

TransfgrmerEnd, which was called TransformerWinding in earlier versions of CIM and was a
CondudtingEquipment, is not sahymore a ConductingEquipment, but it does haye one
associgted Terminal with phasing information. The magBaseU, magSatFlux, and bmagSat
attributps represent core saturation, typically modelled at no more than one of the endls. The
other irnstance attributes-define the grounding options:

e solifly groundeds: grounded = true, rground = 0, xground = 0;
e impedance gfeunded: grounded = true, rground = 0, xground = 0;

e ungfounded: grounded = false.

TransfqrmiefrEnd should not be instantiated directly; one of its two descendants shquld be
instantiated:

e PowerTransformerEnd, if not using tank-level modelling. Specify the ratedU and rateds
attribute values for winding rating data, and connectionKind for the wye, delta, or other
type of connection.

e TransformerTankEnd, if using tank-level modelling. The winding connection and rating
values come from a TransformerTankEndInfo instance, which means that the Assetinfo
package is required for tank-level modelling. The phases attribute supports by-phase tank
modelling.

With PowerTransformer and PowerTransformerEnd, there are three ways of specifying
impedance parameters using only the 1IEC61970::Wires model package from IEC 61970-301:
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e Use the r, x, r0, x0, b, b0, g, and g0 attributes of PowerTransformerEnd to specify pi
impedance parameters. This is the option most compatible with earlier versions of
IEC 61970-301, and there are some important conventions described in that standard.

e Use one associated TransformerStarimpedance for each PowerTransformerEnd,
comprising a star equivalent (also sometimes called tee or wye equivalent). This can be
mathematically exact for up to three ends (windings). However, negative attribute values
may occur in the case of three ends. Optionally, use one TransformerCoreAdmittance
associated to one of the PowerTransformerEnds, representing the exciting current and
core losses. This can be the lowest-voltage winding (i.e. closest to the core), or the
winding that was actually subjected to a no-load test, if known. The reference voltage for
all attribute values, which have units of ohms or siemens, must be ratedu for the end to
which the impedance or admittance is connected

o Use a TransformerMeshimpedance associated to each combinatign of
PowerTransformerEnd pairs. There shall be (numberEnds-1) x numberEnds-/£ 2 of these;
for pxample, one TransformerMeshlmpedance between two ends, three of ‘thém between
thrge ends, six of them between four ends, etc. The advantages of a mesh model gre: (a)
it is|mathematically exact for more than three ends, (b) it has no negative attribute values,
and| (c) it corresponds more directly with transformer short-circuit test-data. The reference
voltage shall be ratedU of the FromTransformerEnd (note the otherend nearly always has
a djfferent rated voltage). Optionally, use one TransformerCoreAdmittance as described
for the star equivalent.
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4.4.3.4.2 Datasheet model

Figure 13 shows the classes that allow for exchange of transformer datasheet models,
sometimes referred to as “transformer codes” in applications.

Assetinfo :
senumerations
PowerTransformerinfo Wires::
WindingConnection
{root}
+PowerTransformerinfo 1
(0]
¥
+TransformerTankinfo|1..% z
Asszetinfa ¥n
TransformerTankinfo £n
A
|
+TransfermerTankinfe | 1
+TransformerEndinfos | 1%
Assetinfo IdemeifiedObject
TransformerEndinfo TransformerTest
-+ endMumber: Integer [0..1] =\ EasePower: ApparentPover [0..1]
+ phaseAngleClock: Integer [0..1] +  temperature: Temperature [0..1]
<+ connectionKind: WindingConnection [0..1] .
+ r: Resistance [0..1] *EnergisedEnd A
i 1
+ ratedU: Voltage [0.1] a.1 +EnergisedEAdNoboad Test
= insulationU: Vcltage [0..1] |0 .
-+ ratedS: ApparentPower [0..1]
-+ emergencyS: ApparentPower [0.1] NoloadTest
+ shortTermS: ApparentPower [0..1]
+ excitingCurrent: PerCent [0..1]
1 1 | 1 1. = excitingCurrentZeroc: PerCent [0..1]
~+EnergisedEnd +0OpenEnd +EnergisedEnd +GroundedEnds +  loss: KiloActivePower [0..1]
+ lossZero: KiloActivePower [0..1]
+GroundedEnd€HortCircuitTests = energisedEndVoltage: Voltage [0..1]
—EnergisszndShDrtCircultIzsl:1
|u.." oy

+0 EndOy Ci itTest
pantndtipentircuit fests ShortCircuitTest

m

ngrgisedEndCpenCircuitTests

|0,," 0." -+ penergisedEndStep: Integer [0..1]
=\UgroundedEndStep: Integer [0..1]
OpenCircuitTest = leakagelmpedance: Impedance [0..1]

=+ leakagelmpedanceZerc: Impedance [0..1]
+  loss: KiloActivePower [0..1]
=+ lossZero: KiloActivePower [0..1]

+ enerisedEndStep: Integer [0..1]

+ operffEndStep: Integer [0..1]

+ enerpisedEndVeltage: Voltage [0..1]
+ opefEndVoltage: Voltage [0..1]

+ phageshift: AngleDegrees [0..1]

EC 290/13

Figure 13 — DCIM transformer datasheet model

The main class is TransformerEndInfo, which contains rating and connection data [for the
corresfonding transformer winding. Rating data includes ratedU, ratedS, shor{fTerms,
emergeancyS, and insulationU. The r attribute is the winding’s DC resistance.

Connection data is contained in attributes connectionKind, phaseAngleClock and endNumber.
The endNumber attribute is the winding’s order in the vectorGroup of the referencing
PowerTransformer and is used to map the data to TransformerEnd.endNumber. The associated
Terminal.sequenceNumber could also use the same TransformerEnd.endNumber, but this is
not required. By convention, the endNumber usually starts at 1 for the highest voltage winding,
and all other windings are numbered in order of decreasing voltage rating. Some transformers
have more than one winding with the same ratedU, split-secondary transformers providing just
one example, and they shall have different endNumbers.

WindingConnection enumeration, used as type for the connectionKind attribute, includes the
standard D, Y, z, Yn, and zn nomenclature to describe delta, wye, zigzag, and neutral
connections in three-phase transformer vector groups. A is used for a common
autotransformer winding, and 1 for a single-phase transformer winding.
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The endNumber attribute allows the datasheet library to be used and updated with just one
association to PowerTransformerinfo Or TransformerTankinfo. The TransformerTankinfo and
PowerTransformerinfo provide two navigation paths to TransformerEndinfo. With
PowerTransformerinfo, it may be necessary to create an artificial TransformerTankInfo for
model transfer, because datasheets are at the tank level. A PowerTransformerinfo instance
actually refers to a collection of one or more tanks.

TransformerTanklnfo is referenced by the TransformerTank (inherited PowerSystemResource—
AssetIinfo) and PowerTransformerinfo (directly). It serves mainly to organize the data into a
library with one entry point. TransformerTankiInfo collects associations to TransformerEndinfo,
which generalizes to any number of windings.

There dre two ways of specifying impedance parameters in a datasheet model:

. AssLociate TransformerEndinfo to the TransformerMéshimpedance,
TrahsformerStarimpedance, and TransformerCoreAdmittance classes o] the
IECH1970::Wires model package from IEC 61970-301. These associations were shown in
Figlire 12 and described in 4.4.3.4.1.

e Usqg TransformerTest and its three descendant classes, shewn in Figure 13| Each
application is responsible for converting the test data to mesh~equivalent, star equjvalent,
or gome other electrical impedance model.

TransfgrmerTest is the parent class for all of the transformer(fest classes, with basePower and
temperpture attributes applicable to all tests. basePower-iS essential for converting dafasheet
values o impedance or admittance at the correct referénee voltage.

NoLoadTest's attributes excitingCurrent, excitingCurrentZero, loss, and lossZero [are all
measutled on the EnergisedEnd winding and.provide the basic data for a core adnjittance
branch| Positive and zero sequence test data can be reported in the same instgnce of
NoLoadTest. This test is generally done, with rated voltage applied to the energised winding,
but different values can be specified-in energisedEndVoltage, and several tests may be
providdd to define core saturation parameters.

ShortCircuitTest is done by circulating rated current through the EnergisedEnd winding, with
one or more GroundedEnds windings short circuited. It provides the basic data for the mesh or
star eqpivalent circuit. If tests were done at different tap settings, the tap values are specified
in eneFisedEndStep and)'groundedEndStep. Positive and zero sequence test data can be

reported in the same linstance of ShortCircuitTest. The AC resistances derived from 1g9ss and
lossZeno are likely<to differ from the winding DC resistances, TransformerEndInfo.r, which are
obtaingd from a_Separate test.

OpenCifcuitTest's attributes openEndVoltage and phaseShift are measured on a single open
windin
windin ;
transformer turns ratio, winding connections, and winding polarity. They are usually not
required to determine electrical impedance parameters.
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4.4.3.4.3 Tap changer model

Figure 14 shows the classes used to model a possibly unbalanced distribution voltage
regulator. A RatioTapChanger is associated to a TransformerEnd. Each regulator uses
autonomous local control, so that RegulationSchedule and TapSchedule (present in
IEC 61970-301 and typically used in transmission) are not used here. Phase angle regulators
and variation curves are also not generally used on distribution systems.

IdentifiedObject ~Terminal Wires::RegulatingControl
Core:Terminal
0.1 + mode: RegulatingControlMedeKind [0..1] - -
+ connected: Boolean [0..1] .|+ targetRange: Fleat [0..1] IdentifiedObject
=+ phases: FhaseCode [0..1] 2 . 0., targetValue: Float [0..1] (> Core::PowerSystemResource
=RegulatingControl |

+  sequpreetTTEEr—tregeEr-it—it

= discrete: Boolean [0.1]

meniteredPhase: PhaseCode [0..1]

+PowerSystemResource

o™

+Tgrminal |

1

Wires: TapChangerControl

<+ lineDropCompensation: Boolean [0..1]
+ lineDropR: Resistance [0..1]

+ lineDropX: Reactance [0..1]

< reverselineDropR: Resistance [0..1]
+ reverselineDropX: Reactance [0..1]

= limitVoltage: Voltage [0..1] +AssetDatasheet (0.1

+TapChangerContral | g_1 IdemtifiellObject

AssetsAssetinfg

+TransfofmerEnd (0.7 +TapChanger | .7

IdentifiedObject

Wifes:TransformerEnd

Wires:: TapChanger

+ highStep: Integeg [0N)

+  enfiNumber: Integer [0..1] + initialDelay: Second¥’[0..1]

=+ grpunded: Boolean [0..1] +  lowStep: Integer,[0..1]

= rgfound: Resistance [0..1] <+ lteFlag: Boelean [0..1]

=+ xgfound: Reactance [0..1] +  neutralStepy Integer [0..1]

+ mggBasel: Voltage [0..1] + neutrdlth Voltage [0..1]

=+ magSatFlux: FerCent [0..1] + npfmalStep: Integer [0..1]

+ bmagSat: PerCent [0..1] + «regulationStatus: Boolean [0..1]
+TransfdrmerEnd 1 ~, subsequentDelay: Seconds [0..1]

#ssetinforTapChangerinfol

=+ isTcul: Boolean [0..1]

-+ ptRatio: Fleat [0..1]

+ ctRatio: Float [0.1]

+ ctRating: CurrentFlow [0..1]

-+ neutrall: Veoltage [0..1]

+ neutralStep: Integer [0..1]

+ highStep: Integer [0..1]

+ lowStep: Integer [0..1]

= stepVoltagelncrement: PerCent [(..1]

+ stepPhaseincrement: AngleDegreds [0..1]
. i + ratedVoltage: Voltage [0..1]

0.1 Wires:RatioTapChanger + ratedApparentPower: ApparentPpwer [0..1]

=+ ratedCurrent: CurrentFlow [0.1]

< bil: veltage [0..1]

+ frequency: Freguency [0..1]

+RaticT4pChanger |~ tculControlMode: TransformerControlMode [0..1]
< stepWVoltagelncrement: PerCent [0.1]

«enumerations
Wires:
FegulatingControlMedeKind

«erjumeration:
Wires::
TransfofmerContro/Mads

woly woltage
reagtive activePower

reactivePower

TOTTENTFIOW
fined
admittance
timeScheduled
tEmperature
powerFactor
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Figure 14 — DCIM tap changer model

A three-phase line voltage regulator usually has three independent regulators to help correct
voltage unbalance. The regulators are usually connected in wye. The model starts with a
PowerTransformer containing three TransformerTanks, and a total of Six
TransformerTankEnds. There will be three instances of RatioTapChanger, each associated to a
different TransformerTankEnd. The RegulatingControl.monitoredPhase attribute should be
included among the Terminal.phases associated with the PowerTransformer. The tap
positions, and sometimes the other attributes, will not be the same in each phase of the


https://iecnorm.com/api/?name=cf9f1e201c6b7dccb93cfca8fd22ada0

61968-11 © IEC:2013 - 49 -

regulator. An open-delta regulator is also fairly common; this consists of two single-phase
regulators connected line-to-line in a bank, with partial capability to correct voltage
unbalance.

A three-phase substation voltage regulator usually changes all three taps together, with no
ability to correct voltage unbalance. In this case, tank-level modelling is not required and the
model might consist of one PowerTransformer with two PowerTransformerEnds. There would
be just one RatioTapChanger associated to one PowerTransformerEnd. The
RegulatingControl.monitoredPhase attribute can be A, B, or ¢ if the potential transformer is
connected line-to-ground. It can also be AB, Ac, or BcC for line-to-line potential transformers.
Typically, only one potential transformer controls this type of regulator.

4.4.3.4/4 Example distribution transformer

The trgnsformer in Figure 15 shows an open wye/open delta bank, which is used to[supply
inexpenmsive, three-phase service to smaller customers.

Open wye — Open delta transformer C
S
A A 3
- o
© 2
§e) <.
2 N <
2 3
i 4
@ B N
[
[
o)
®) B IEC 293/13

Figure 15 — Example of a distribution transformer that can be modelled with DCIM

Table 1 shows some of the important attribute values for this example. It requires tank-level
modelling.

Table 1/=;Open wye/open delta transformer bank connections

Transfformer Jransformer ratedU ratedS Connection phaseAngle Transfprmer
Tank TankEnd Type Clock TankEnd.
phases
Xfinr A Wdg 1 7 200 100e3 | 0 AN
Wdg 2 120 5063 ! 0 AN
Wdg 3 120 50e3 | 6 BN
Xfmr 2 Wdg 1 7 200 50e3 | 0 BN
Wdg 2 240 50e3 | 0 BC

A phase angle clock value of “6” indicates that Wdg 3 is actually from N to B, rather than B to
N. Through the Terminals, ConnectivityNode 1 will have phases ABN present. Other
connected equipment, such as a line segment, could add phase €. ConnectivityNode 2 will
have phases ABCN present. The “lighting leg” (Xfmr 1) usually has a different rating than the
“‘power leg” (Xfmr 2). This means that phase and rating assignments to the bank might be
ambiguous, and thus need to be specified on TransformerTankEnd.
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4.4.3.4.5 Example autotransformer

An autotransformer is made by connecting two transformer windings in series, so there is a
metallic connection between the two voltage levels. The main advantage is a cost savings,
because the MVA rating is higher than for the same two windings connected as a
conventional transformer. Autotransformers are also more efficient and have less voltage
drop. The main disadvantage is probably higher short circuit current in fully developed
systems, because autotransformers have lower impedance. Two common applications are:

e Transformations between two extra-high voltage (EHV) levels in a substation, where the
cost savings are important for turns ratios up to approximately 2:1.

e Line voltage regulators on distribution feeders, where the regulating (buck/boost) winding
is cpnnected in aufo.

Figure [16 shows a two-winding transformer to the left, with a short-circuit test cenneqtion on
the L winding terminal. All of the current is transformed magnetically, and the turns [ratio is
nq:ny. To the right, the same two windings are connected as an autotransformer. The red
current|{flows directly to the short-circuit test connection on the L winding_terminal. In afdition,
the magnetically transformed blue current also contributes to the short-cifcuit current, which is
higher [than in the two-winding case. The autotransformer turns ratio”is (n4+n5):n,.|The H
winding is sometimes called the series (S) winding in an autotransformer, and the L winding is
sometimes called the common (C) winding in an autotransformer,

2-winding transformer Autotransformer
—Pp  (Yan)
H °
1 With delta tenrtiary
(Yand1
: L oT
; i n3
N

i

- IEC 293/13

Figure 16 — Example of a two-winding transformer connected as an autotransfofrmer

The IE[C 60076-1 vector groups define grounding and phase shift characteristics qf each
winding, wh|ch are |mportant for protect|ve relaymg parallelmg, and other appllca'
Figure 1€ i
wye grounded. (External neutral |mpedance may still be added but is not listed in the vector
group). The autotransformer could also be denoted “Ynyn”, because it has the same neutral
connection and phase shift characteristics. However, some transformer vendors use “A” or “a”
to denote an autotransformer winding. Figure 16 shows the “Yan” vector group for an
autotransformer. Even though the H terminal has a conducting path to neutral through the L
winding, the H winding itself is not connected to the neutral. As per IEC 60076-1, the highest
voltage winding is capitalized in the vector group, while all other windings are lower-case. In
practice, this means the “a” for an autotransformer would always be lower case.

Many autotransformers have a delta tertiary, shown to the right of Figure 16. The vector group
would be “Yand1”, where the 1 refers to a 30° lag (1 o’clock) with respect to the H winding.
The Zyr mesh impedance value is affected by the auto connection, but not the Z  mesh
impedance value. The effect on Z,; is not presented here, but may be found in several
technical references.
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The conversions from two-winding data (left side of Figure 16) to autotransformer turns ratio

(N), volt-ampere rating (S,,1,) @nd mesh impedance (Z,,;,) on the right side of Figure 1
N=1+ny/ng
Sauto = S2-wdg [N/ (N = 1)]
Zauto = Za-wag (N = 1) / N2

In per-unit, the converted autotransformer impedance (Z,,_yto) is:

6 are:

V4 =Z /' N

pu-auto pu-2-wdg

For example, suppose the 2-winding transformer is 115/115 kV, rated 100 MVA,” wit
impedance on 100 MVA. The turns ratio is 1:1. Viewed from either winding, 'thé shor

h 10 %
-circuit

impedalnce is 13,225 Q. Connected as an autotransformer, 230/115 kV, the turns rati¢ is 2:1

(N=2) pnd the rating is 200 MVA. Viewed from the 115-kV termifral; the shor

-circuit

impedalnce is 3,306 25 Q, which is 5 % on the new rating of 200 MVA. The iron cqre and

copper|winding costs are half of what they would be for a conventional 2-winding tran
of the game rating. The total cost is somewhat more than 50 %, because the L windin

sformer
g leads

must carry more current, and the H winding must be insulated.for a higher voltage. The test
sheet for this autotransformer would show a voltage rationof 230 / 115 kV, a rdting of

200 M{A, and a short-circuit impedance of 5 %.

It is common to model an autotransformer as a conventional two-winding transformey, using

data from the test sheet, ignoring the fact that theswindings are actually connected in
However, there are times when the difference»is important, such as more accura
modelling, or more accurate modelling of the impedance vs. tap characteristic. It is pos

series.
e core
sible to

derive the physical autotransformer modelsin Figure 16, if the series and common wjndings

have b¢en identified.

In the CIM, an autotransformer should be modelled with conventional two-winding data for
impedances, admittances, and_ratings, as typically found on autotransformer test feports.
Each | physical winding (Wi’ have a corresponding PowerTransformerEnd Or

TransfqrmerTankEnd in the CIM. It is optional to specify the autotransformer connecti
an attripute value A for cennectionKind on the common end, and with “an” appearing
of PowerTransformer.vectorGroup for that end. The series end shall then have attribut

bn with
as part
e value

Y for cpnnectionKind. Fhe series and common endNumbers should be 1 and 2, respdctively.
The regeiving application may then derive the physical autotransformer model if needed. To
ignore |autotransfermer connections in the model, specify Yn for connectionKind gn both

series pnd conmimon ends; there is no restriction on the endNumbers. The connect
attributp , appears on TransformerEndinfo if using tank-level modelling a
PowerTransformerEnd if not using tank-level modelling. Note that A, Y, D, and z are

onKind
hd on
always

capitalized in connectionKind, but whenever the endNumber is greater than T, they should be

lower-cased in the vectorGroup.
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This edition of IEC 61968-11 includes the means to model auxiliary equipment through the
IEC61970::Wires model package from IEC 61970-301, shown in Figure 17.

IdentifiedObject

fdentifigd Object

ptClass: StringJ..1]
accuracyllass: String [0..1]
nominalRatio: Float [0..1]

AuxiliaryEquipment::
CurrentTransformer

accuracyClass: String [0..1]
accuracyLimit: PerCent [0..1]
coreCount: Integer [0..1]
ctClass: String [0..1]
maxRatic: Float [0..1]
usage: String [0..1]

—| PostlineSensor

AuxiliaryEquipment::

XEMUMErations fdentifiedObject +PowerSystemBesource 0.1
Core::PhaseCode Core:PowerSystemResource 0 N o b Assets:Assetinfo
=0 —AssetDatashest

ABCN
ABC 43
AEN
ACN Core:Equipment
B N
AR =+ normallylnService: Boclean [0..1]
Ad -+ aggregate: Boclean [0..1]
Bd Z}
AN
E: AuxiliaryEquipment:: | TAuxiliaryEquipment  +Terminal Catw-Terminal
N AuxiliaryEquipment . 1 cofpected: Eoclean [0.1]
E =+ ,phases: PhaseCode [0..]I]
c & +. sequenceNumber: Integer [0..1]
N
s1h BuxiliaryEquipment:
szh Sensor
sTEM
s1 &
52 AuxiliaryEquipment
sTF PotentialTransforimer

EO=iaryEqUIpment:
Faultindicater

AuxiliaryEquipment::
SurgeProtector

Figure 17 — DCIM auxiliary equipment

IEC 294/13

An important addition is the association of any AuxiliaryEquipment with a Terminal, which
allows for positioning of the auxiliary devices in the electrical network connectivity model. For
instance, it is now possible to explicitly model instrument transformers, position them on
single line diagrams along with the usual ConductingEquipment and deduce the Measurements
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that they actually produce. This kind of data exchange would be typical when importing
substation models defined with other data models than CIM.

Also, it is now possible to exchange the “placement” in the network of Faultindicator
instances, as used for fault location, isolation and restoration purposes to assist with the
dispatch of crews to the part of the network (ACLineSegment) where the fault most likely

happened.

The addition of the Sensor class provides the point of extensibility for other kinds of sensing
equipment than the instrument transformers and PostLineSensor.

Figure 18 — DCIM customers model

NOTE |pthis—par—eoitEG-64068(decumentingBGHHH-—thereis—ho—supperitordatasheetmmodetngpf any of
these aukiliary devices, i.e., Figure 18 shows the Assetlnfo class without specialisations. It is planned*g add the
corresponding assets model classes in the next edition, to allow for more detailed description of these assets in
support ¢f data exchanges required by IEC 61968-3 and IEC 61968-4.
4.4.4 | Customers model
The cystomers package introduces classes, shown in Figure 18, thatlare needed [for the
enterprjse integration of customer information and billing systems_and the information they
exchange with other enterprise systems.
Document Location
=CusteerACcounts | ©ystomers:CustomerAcoount ~CustomerAccount +ServiceLocations Customers:Servicelocgtion
0.7 + billingCycle: String [0..1] |4 0|~ accessMethod: String [§..1]
< budgetBill: String [0..1] =+ sitefccessProblem: Stripg [0..1]
+ needsinspe TServicelocption 1]
—Cusfomer |1 +CustomerAgreements —CustomerAgresments 0.
OrganisationRole | 0.~ |D.."
Customers::Customer Agreement| TCustomerAgreement
= kind{ CustomerKind [0..1] | TCustomer 0. Clstomers: 0.1
=+ specfalNeed: String [0..1] CustomerAgreement +CustomerAgreements
o . 1 +CustomerAgreements
wip: [Boclean [0..1] \ . K
: = loadMgmt: String [0..1]
+ pucMumber: String [0..1] 0. .
=+ statifs: Status [0..7] +CustomerAgreements | 0.7 wlerviceCategory | 0.1
IdentifiedClject
+PricingStructures | 0.7 Customers::ServiceCategory
Dacunment + kind: ServiceKind [0..1]
Customers:PricingStructure o -
Document ServiceCategory | 1 0.1
Customers::Tariff +Tariffs <PricingStructures | T code: String [0..1] +PricingStructures +ServiceCategory
= revenueKind: RevenueKind [0..1]
=+ stdrtDate: Date [0..1] |0." 0.7 + taxExemption: Boolean [0..1] 0.~
=+ enfiDate: Date [0..1] =+ dailyEstimatedUsage: Integer [0..1] .
-+ dailyCeilingUsage: Integer [0..1] PricingStructures
<+ dailyFlocrUsage: Integer [0..1] o=
+UsagePoipts
+UsagePoints “MsagePoints
sefumeration: «ENUMErations: «ENUMErAtions: ~UsagePoints | 0.7 0. - 0.
Custpmer s’ Customerkind Customers:: Customers:: IdentifedObject
residential servicekind Mevenueking Metering::UsagePaint
residential&AndCommercial electricity residential
residentialAndStreetlight gas nonResidential
residentialStreetlightOthers water commercial
residentialFarmService time industrial
commercialindustrial heat irrigation
pumpingLoad refuse streetLight
windMachine sewerage other
energyServiceSupplier rates
energyServiceScheduler tvLicence
internallUse internet
other other
IEC 295/13

A customer is an organisation receiving services from one or more ServiceSuppliers. A
Customer may have multiple CustomerAccounts and/or CustomerAgreements.
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A CustomerAccount is the mechanism for customer billing and payment. It is used to create
billings (invoices) for a Customer and to receive payment. A CustomerAccount will typically be
billed on a defined schedule/billing cycle. A CustomerAccount can support the aggregate
billing across multiple CustomerAgreements. Thus there may be multiple CustomerAgreements
linked to a given CustomerAccount.

A CustomerAgreement is the agreement between the Customer and the ServiceSupplier to pay
for service at a specific service delivery point (UsagePoint, see metering model in 4.4.5.1). It
identifies certain billing information used during cCharge creation, including the
PricingStructure.

A PricipgStrueture—s—a—g : G S d =
customer charges and the eligibility criteria under which these terms may be offerged to a
Customler. The reasons for grouping include regulatory jurisdiction, customer classifjcation,
site chpracteristics, classification (i.e. fee price structure, deposit price structure, Electric
service| price structure, etc.) and accounting requirements. A PricingStructure can ¢mbody
one or more Tariffs which are often referred to as rate schedules.

CustomlerAccount, PricingStructure and CustomerAgreement are_‘all specialisatipns of
Document, either directly or through the Agreement class. Thissdemonstrates the inqtended
usage ¢f the Document class by specialising it as appropriate, and’never using the Document
class djrectly for relationships.

A SerJiceCategory is the category (electric, water{ gas, etc.) of service proviged. A
ServicdSupplier is the organisation that provides services to customers. There are multiple
types of ServiceSuppliers (for e.g. utility, retailer;hor other). A given ServiceSupplier can
providg services in multiple instances of ServiceCategory.

A ServiceLocation is a real estate locationgi\commonly referred to as the premises t@ which
one or|more services may be delivered.\dt may have multiple UsagePoints; howevef, each
Usagerﬂoint will be for one and only one ServiceCategory. Additionally, a ServiceLocatipn may
have mlultiple UsagePoints for a given.ServiceCategory.

NOTE This part of IEC 61968 (docimenting DCIM11) provides customer modelling for the needs of IEC|61968-9
only. The¢ next editions will present more comprehensive model in support of IEC 61968-8 and IEC 61968-6, as
well.

4.4.5 Metering model
4.4.51 General

The Mdtering-package introduces classes essential to the enterprise integration of metering
systemp and) the information and control commands they exchange with other enferprise
system

[

12

Figure 19 illustrates classes that are specific to the metering domain; 1% refer also to Figure 18
in 4.4.4 for customer-related classes, also relevant in the metering domain.

15 Because of the number of classes contained, only their names and relationships are shown in the figure;
4.4.5.2 to 4.4.5.7 zoom into subsets of related classes.
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Figure 19 — DCIM metering model

These classes support typical metering domain entities, as well as concepts required for
operational data exchanges. 4.4.5.2 to 4.4.5.7 describe related subsets in more detail. 4.4.5.2
through 4.4.5.4 focus mainly on the domain entities that typically need to be configured in
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order to enable operational data exchanges. These types of operational data exchanges are
described in greater detail within 4.4.5.5 through 4.4.5.7.

4.4.5.2

Usage points

One of the cornerstone concepts in the metering model is the UsagePoint, shown with its
relationships in Figure 20.

FowerSystemRasource

Core:Equipment

UsagePointLocation

Location

normallyinService: Boolean [0.1] +
aggregate: Boclean [0..1] +

accessMethod: String [0..1]
siteAccessProblem: String [0..1]
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. 0. i
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=UsagePoipts = ratedPower: ActivePower [0..1]
+ outageRegion: String [0..1] +EndDeviceControls
. . : 1
B"| = readCycle: String [0..1] +EndDeviceContrals | ~EndDeviceControls
+ readRoute: String [0..1] o 0¥ oe
+ amiBillingReady: AmiBillingReadyKind [0..1] -
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0.1 0.1 | o."
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Figure 20 — DCIM usage point model
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The UsagePoint is the logical or physical point in the network to which MeterReadings or
EndDeviceEvents may be attributed. It is used at the place where a physical or virtual Meter or
other EndDevice may be located; however, it is not required that the device be present.

A UsagePoint can be a service delivery point which is defined as the point of demarcation in a
network where ownership transitions from ServiceSupplier {0 Customer (see Figure 18).

A UsagePoint may have zero or more MetrologyRequirements which define the ReadingTypes
that must be acquired or calculated for the UsagePoint.

UsagePointLocation defines the physical location of UsagePoints.

MeterSprviceWorks are dynamically associated with a UsagePoint, and provide for'an
specifigation when the work consists in meter replacement, through its oldMeter-association

end.

UsagePoint is the class providing the link between the network-orientedsmodel of ele
connected equipment on the one hand, and the asset and premises-oriented model
metering domain on the other. That linkage can be realised through the relation
oint with Equipment, the class defined in the 1IEC61970:Wires model packade from
D70-301. This relationship allows for exchanging thes€onfiguration of relatipnships

Usage
IEC 61
betwee

e AT

e Ond

h at least the following concepts in the two domains:

explicit

ctrically
of the
ship of

fansformerTank supplies power to one or more connected UsagePoints. The knowledge
is relationship is required by certain outage¥management and distribution ngetwork

of r
mamnagement functions.

or more UsagePoints may represent aggregated EnergyConsumers, as seen by typical

con

rol room systems.

e Insffument transformers (CurrentTransformer and PotentialTransformer) ph
installed at a UsagePoint may be explicitly modelled through this relationship, and their
sheet information can be defined in one system and shared with the other systgms.

dat

UsageP
operati
operati
enterpr
membe

4453

Anothe
shown

se systems are\\utilised to synchronise each system’s understanding
rship of each group.

End _devices

with its relationships in Figure 21.

ysically

oints may be dynamijcally grouped into multiple UsagePointGroups, targeted at
bNs involving MeterReadings, EndDeviceControls, and potentially other metering
bns to defined groups of EndDevices and/or UsagePoints. Messages between

of the

I essential concept in the metering domain modelled in DCIM is that of EndDlevices,
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Figure 21 — DCIM end device model

An EndDevice iS an AssetContainer that performs one or more EndDeviceFunctions. One type
of EndDevice is a Meter which can perform metering, load management, connect/disconnect,
and other functions. An EndDevice can also be used to model a premises area network (PAN)
device, which may perform functions such as in-home display and control and monitoring of
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premises-based equipment such as air conditioners, refrigerators, pool pumps, etc. One or
more PAN devices can be linked to a Meter or a UsagePoint.

Multiple EndDevices, thus also multiple Meters, may be linked to a given UsagePoint.
However, it is relatively common to encounter enterprise systems requiring a separate
UsagePoint for each Meter.

EndDevices may have communication capability that is integral to the EndDevice. Also, the
communication capability of EndDevices may be provided by one or more ComModules; this

contain

Meters
commo
Each ¢

A Chan
time. F

ment is inherited through the AssetContainer—Asset association.

hannel is however reserved for one and only one ReadingTypé-

hel is a single path for the collection or reporting of a Register’s values over a p

providing bulk quantity readings and the other providing<interval readings of a fixed

size.

A ReadjingType instance is used as a unique identifier that specifies the attributes req

fully chiaracterize a Reading. A Reading is a specific value measured or calculated by

or systlém.

NOTE
defined
enumera

equivale
following

4.4.5.4

In cont
data sg
master
require
in Figu

n Annex C of IEC 61968-9:2009 in the data exchanges. It is the intention to model those v
ion literals in some of the next ‘editions of IEC 61968-11. Harmonisation will be required

t enumeration types defined in-the IEC61970::Domain model package from IEC 61970-301
attributes of ReadingType-phases, multiplier, unit and currency.

Configuration évents
ast to electrical network models, where there is usually one system that is the

urce, in the ‘metering domain there may be several systems of record, each
for only a@)subset of business entities. Therefore, tracking of configuration ¢

e 22.

hysical

xists when there is real world hardware that performs the metering function. A virtual
realised in the absence of real world hardware and for example can be\defined to
functions such as aggregating the consumption for two or more physical meterg

p.

can have one or more Registers, which are devices that indicate or record unEs of a
dity or other quantity measured. Each Register in turn can have(one or more Ch

nnelsS.

eriod of

or example, a Register which measures forward energy can have two Channells: one

nterval

ired to
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being a
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5 high flexibility and is therefore modelled with ConfigurationEvent instances, as| shown
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ConfigyrationEvent is a specialisation of ActivityRecord, used.exclusively to exchang
various

about | configuration cha

nges for

Figure 22 — Configuration events for metering

objects: Assets,

OrganigationRoles, UsagePoints and instance of ServiceCategory.

4.4.5.5 Meter readings

Meter
billing,
Figure

Locations,
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IEC |299/13

e data
Documents,

readings are exchanged between enterprise systems to support functions such as
demand response, load management,” system planning, and revenue pro
P3 illustrates classes that support this\kind of data exchange.

ection.
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Figure 23 — DCIM meter readings model

MeterReadings may consist of various combinations of Readings and IntervalBlocks. Readings
represent values (either measured or calculated) at a specific point in time and that are
characterised by a ReadingType and one or more instances of ReadingQuality. IntervalBlocks
represent collections of Readings at equally spaced time intervals.

A typical use case for Readings is that of a metering system or meter data management
system providing a billing system with midnight register readings. IntervalBlocks can be used
to provide a customer information system with finer grained consumption readings, for
example for 15-min or hourly periods. The latter may be needed directly for billing or to
apportion consumption into time-of-use periods which may be billed at different rates.
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NOTE Although both Reading and IntervalReading specialise the class MeasurementValue, defined in
the IEC61970::Meas model package from IEC 61970-301, there is very little in common between the two models
for measurements. The only attribute from MeasurementValue used is timeStamp; none of its association
ends is used. Even if it is possible to associate a Reading with an instance of Measurement, source, value,
quality and type definitions are completely different. Therefore, for applications or systems that would like to
process a Reading as a MeasurementValue, or vice versa, the standard DCIM currently does not provide any
support for transformation between the two representations.

4.4.5.6 End device controls and events

Certain end devices are capable of performing actions in response to control, or to detect the
occurrence of particular events and to capture and transmit to other systems specific details
about these events. DCIM model classes supporting this kind of data exchange are illustrated
in Figufe 24~
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Figure 24 — DCIM end device controls and events model

An EndDevice may be capable of acting upon EndDeviceControl commands. Examples include
automated connect or disconnect of service by a Meter, resetting the demand register of a
Meter, displaying a text message on a PAN device, communicating pricing information to a
PAN device or other EndDevice, etc.
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EndDeviceControl commands are typically requested by enterprise systems such as a
customer information system, and ultimately are passed to the metering system for execution.
An EndDeviceControl specifies the desired control action using an EndDeviceControlType. The
enterprise system may request a control for immediate execution or execution at a later date
and time.

Systems may target EndDeviceControls to individual EndDevices (or MeterS) or UsagePoints.
Alternately, they may target one or more EndDeviceGroups Or UsagePointGroups.

Certain EndDevices may be programmed to control other equipment which is not the direct
subject of the EndDeviceControls. For example, a PAN device may be sent the details of a
deman i i i i i in the
switchipg on and off of equipment such as air conditioners, pool pumps, etc. For(thlis data
exchange, the information required to “program” the PAN device is communicated| in the
EndDeVliceControl with an associated EndDeviceAction (which is further specialifed as
PanDemandResponse, PanPricing, Or PanDispIay).

Figure R4 shows also the classes relevant for modelling EndDeviceEvents; they are dptected
and captured by EndDevices and transmitted to other enterprise systems. EndDevicgEvents
frequently originate in a metering system (which is in direet communication wjth the
EndDeVice) and are transmitted to other systems as trigger eventsfor the execution of various
businegs logic actions. Examples of EndDeviceEvents include“loss or restoration of [power,
loss o1 restoration of communication functions, meter tampering alarms, reverse fotation
flags, gnd many, many others. For example, power loss-alarms could be communicated to an
outage| management system for diagnosis of outage’ extent. Or, reverse rotation and
tamper|ng alarms could be transmitted to a systemiresponsible for detecting power theft or
other r¢venue protection issues.

An EndpeviceEvent specifies the event using an EndDeviceEventType.

Events|detected by EndDevices may oceur spontaneously (in an unsolicited manner) pr as a
direct result of an EndDeviceControl:’command. In the latter case they are often referred to as
“consequential events”. EndDeviceEvents are typically associated to a UsagePoint.

4.4.5.7 Meter service requests

DCIM model also provides a basic support for data exchanges in the context qf work
managément related to_end devices. Relevant classes have been shown in Figure 20.

MeterSprviceWprk.iS a specialisation of Work, where an EndDevice is involved.

For example,/it may be necessary to install, remove or configure Meters as a consequence of
the regjstration of a new Customer, removal of a Customer or the switch of a Custompr from
one ServiceSupplier to another. There may also be the need to change out a Meter which
involves the removal of the old Meter, installation of the new Meter and configuration of the
new Meter as needed by the metering system.

MeterServiceWork also provides support for collections of MeterReadings taken in conjunction
with the service work being performed.

4.4.6 Payment metering
4.4.6.1 General

Payment metering is an extension of the Metering model package and contains the
information classes that support specialised applications such as prepayment metering.
These classes are generally associated with the collection and control of revenue from the
customer for a delivered service.
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4.4.6.2 Transacting

A payment metering system generally facilitates financial transactions between a customer
and a service provider. The relevant information describing these transactions is typically
recorded in the payment system and this information is subsequently exchanged with another
system such as the customer information or billing system. A typical example of realising such
an information recording scheme using some of the classes found in the PaymentMetering
model package is shown in Figure 25.

Documernt Document EndDevice Dacument
Customers:: AuxiliaryAccount Metering::Meter Customers::
S TOTTET SCCOOTTe rriLirII_.lJLrIJLLIJrE

o1 | 0..1 | 0.1 0.1
~Customerfcoount +auxiliaryAccount +Meter +Pricing5tructupe
+PaymentTransactions +VendingTransactions
| 0. |u..-
. IdentifiedObject
+PaymentTransactions “Trarsactions
Transaction
0." |+ kind: TransactionKind [0..1] 0.~

+ receiverReference: String [0 1]
+ donorReference: String [0.A)
+ diverseReference: String [0N1]

+Transactions | + reversedld: String [3..J% —Transactions
| o | servicelUnitsEnergy: RealEnergy [0..1]
T |+ serviceUnitsErrers‘RealEnergy [0..1] 0. |
+Cashiershift + line: LineDetajl [a.1] +vendorshift
0.1 |I}..'|
CashierShift VendorShift
+ cashFloat: Money [0.9F + merchantDebitAmount: Money [0..1]
0 + posted: Boolean [0..1]
) 0.
+Cashiershifts ~vendorshifts
IdentifiedObject
Shift
+ activitylnterval: DateTimelnterval [0..1]
+ receiptsCrandTotalBankable: Money [0..1]
+ receiptsGrandTotalMonBankable: Money [0..1]
+ receiptsGrandTotalRounding: Money [0..1]
Cachies + transactionsGrandTotal: Money [0.11 “Wendnr
+ transactionsGrandTetalRounding: Money [0..1]
0.1 0.1
IdentifiedObject IdentifiedObject
Cashier Vendor
IEC 302/13

Figure 25 — DCIM transacting model

The core of information in this model is the Transaction class, which captures all the relevant
information about the transaction and also includes extended information such as when a
payment is made against a CustomerAccount, payment against an AuxiliaryAccount, purchase
of a prepaid Token for a prepayment service meter and the pricing that was used to calculate
the amount charged for such a sale.
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Transaction information may be further aggregated and sorted into cashiershift and
VendorShift groupings for accounting and reconciliation purposes against a Cashier and
Vendor who are accountable for the revenue collected during the particular Transaction.

4.4.6.3 Receipting

A transaction generally involves the receipt of revenue from the customer, which may take the
form of cash, cheque or card for example. The capture and subsequent exchange of
information describing the properties of this revenue may be realised by means of the model
example shown in Figure 26.

Card Cheque
+ covNumber: String [0..1] + kind: ChequeKind [0..1]
+ expiryDate: Date [0.1] + date: Date [0..1]
+ pan: String [0.1] +  micrMumber: String [0..1]
+ accountHolderMame: String [0..1] + chequeNumber: String [0..1]
=  bankAccountDetail: BankaccoumyDetail [0..1]
+Card | 0.1
0.1 +Cheque
IdentifiedObject
+Tender Tender +Tender
1 + kind: TenderKind [0..1] ]
+ amcunt: Money [0..1]
+ change: Money [0..1]
+Tenders | 1.7
+Receipt | 1
IdentifiadObject
+Receipts . .
Receigh +Receipts
‘ 0." |+ isBankable” Boolean [0.1]] 0= ‘
=+ line:hineDetail [0..1]
+Cashiershift ~vendorshift
R 0.1
Cashiershift VendorShift
+ cashFloat: MomeyY0..1] + merchantDebitdmount: Money [0..1]
| o + posted: Boolean [0..1]
+Cashiershiftg | .~
+VendorShifts
IdentifiedObject
Shift
+ activitylnterval: DateTimelnterval [0..1]

rl:l_E'ipL:Lnr :l.rlu' ILPLI:I.iDI:I.”II\.I:I.iJiE. TRTLTIEY {U' |]
+ receiptsGrandTotalMenBankable: Money [0..1]
+  receiptsGrandTotalRounding: Money [0..1]

~Cashier + transactionsGrandTotal: Money [0.1] +vendor
+ transactionsGrandTotalRounding: Money [0..1]
0.1 0.1
IdentifiedOkject IdenmtifiedObject
Cashier Vendor
IEC 303/13

Figure 26 — DCIM receipting model

When a customer tenders payment during a transaction, the information is typically captured
in the Receipt, Tender, Card and Cheque classes.
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Receipt information may be further aggregated and sorted into CashierShift and VendorShift
groupings for accounting and reconciliation purposes against a Cashier and Vendor who are
accountable for the revenue collected during the particular Transaction.

44.6.4

Auxiliary payments

In addition to the typical payments made by customers for services provided by the service
provider such as a utility, it is often required to receipt payments for other items such as debt,
rates, taxes, municipal fines, TV licences, garbage collection charges, etc. The collection of
such revenue may be integrated with token sales and customer account payments by means
of auxiliary agreements and auxiliary accounts, an example of which is shown in Figure 27.

+CustomerAgreement

+AuxiliaryAgreements

Agresmanmt

Customers::
CustomerAgreement

0.1

0.."

Agreameant

AuxiliaryAgreement

subType: String [0..1]

auxCycle: String [0..1]
auxPriorityCode: String [0..1]
arrearsinterest: PerCent [0..1]
payCycle: String [0..1]
minAmount: Money [0..1]
wendPortion: PerCentAQ¢A]
wendPortionArrear; RerCent [0..1]
fixedAmount: Mongy [0..1]

+AuxiliaryAgreement

+AuxiliaryAécounts

0.1

1.%

Dacumeant

AuxiliaryAccount

principleAmount: Money [0..1]
balance: Money [0..1]

due: Due [0..1]

lastCredit: AccountMowvement [0..1]
lastDebit: AccountMovement [0..1]

+AuxiliaryfAccounts | 0"
*Charges | 0.° =ChildCharges
IdentifiedObiece| 0"
Charge
+ kind: ChargeKind [}.1]
+ fixedPortion: AccountingUnit [0..1]
+ wariablePortion: PerCent [0..1] ;F‘:renttharge

IEC 304/13

Figure 27 — DCIM auxiliary agreement model

AuxiliaryAgreement essentially extends from CustomerAgreement and captures the static
rules of how the auxiliary account is managed. It captures the dynamic information about the
charges and payments made against the account.
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Charge allows for nested structures of charges to be levied against the CustomerAccount in
accordance with the rules set in AuxiliaryAgreement and allows for fixed charges, variable
charges and percentage charges.

4.4.6.5 Pricing and tariff structures

Pricing structures may contain tariffs, which are often quite complex in structure and
operation. Most tariffs levy charges that are time-based or consumption-based, both of which
are interval-based. A model to realise such complex tariff structures is shown in Figure 28.

Dacument

Customers::
PricingStructure

+PricingStructures | 0.

+Tariffs | 0.7

Documeant

Customers::
Tariff

=Tariffs | 0..7

+TariffProfiles | 0.7

+TariffProfiles v aaaid +TariffProfiles

TariffPrafile

0.." o
+  tariffCyclg String [0.0]]

+TimeTafiffint |
imeTarirfintervals +ConsumptionTariffintervals

0= | My |
TimeTariffinterval +TouTariffIntervals +ConsumptionTarifflntervals ConsumptionTariffintefval
+ gequenceMumber: Integer [0..1] |5 « g.=| T sequenceMumber: Integer [0..1]
+  qtartTime: Time [0..1] + startValue: RealEnergy [0..1]
0.~ | 0.~
+TimgTarifflntervals +ConsumptionTarifflntefvals
IdentifiedObject
+Charges Charge +Charges
ol kind: ChargeKind [0..1] e
" |+ fixedPortion: AccountingUnit [0..1]]
=+ wariablePortion: PerCent [0..1]

+ParentCharge

=ChildCharges
0.1

0.."

EC 305/13

Figure 28 — DCIM pricing structure model

TariffProfile determines the cycle of operation for the Tariff, such as hourly, daily, weekly,
monthly, etc, at the end of which it resets to start at the beginning of the process again.

TimeTariffinterval determines the starting time for a particular interval and several instances
of TimeTarifflnterval may be used to construct a series of time intervals to realise a time of
use tariff for example.

Alternatively consumptionTimelnterval determines the starting value of a consumption interval
and several instances of ConsumptionTimelnterval may be used to construct a series of
consumption intervals to realise a block tariff or a step tariff for example.
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The price per service unit per time interval or per consumption interval is determined by the
Charge class, which provides for nested charge structures and allows for fixed charges,
variable charges and percentage charges.

For very complex tariff structures, the TimeTariffinterval and ConsumptionTimelnterval may
be combined to provide for time-based and consumption-based charges simultaneously.

4.5 Other

45 to 4.8 of IEC 61970-301:— describe CIM modelling tools, CIM extensions, and
implementation conventions.

5 Detailed model

5.1 verview

The common information model (CIM) represents a comprehensive logicaltview of infofmation
exchanged among different systems in electrical utilities. This definition”includes thg public
classeqd and attributes, as well as the relationships between them. 52.describes how Clause 6
is strugtured. Clause 6 is automatically generated from the CIM model maintained with the
tools d¢scribed in 4.6 in IEC 61970-301:—.

5.2 Context

The CIM is partitioned into subpackages. Classes within the packages are listed in the order
they afe defined in the UML model. Native class>attributes are listed first, folloyved by
inheritdd attributes in order of depth of inheritance ~Native associations are listed first fpr each
class, fpllowed by inherited associations in order“of depth of inheritance. The associatipns are
describled according to the role of each class participating in the association. The assgciation
ends afe listed under the class at each end of an association.

Figure [ shows that distribution CIMx(this document) depends on base CIM (IEC 6197/0-301).
This dgcument includes the detailed description of the contents of 1EC61968 package only,
and refferences several classes,” attributes and association ends included in 1EE61970
package.

For eaph package, the._model information for each class is fully described. Attribdte and
associgtion end information for native and inherited attributes is documented as in Table 2
and Tdble 3. For.‘any inherited attributes or association ends the “description” column will
contain| text indicating the attributes are inherited from a specific class. The desgription
column|for native attributes and association ends contains the actual description.

Table 2 — Attribute documentation

name type description
native1 Float A floating point native attribute of the class is described here.
native2 ActivePower Documentation for another native attribute of type ActivePower.
name String inherited from: IdentifiedObject

In the attribute documentation (Table 2), in some cases, an attribute is a constant, in which
case the phrase “(const)” is added in the name column of the attributes table. In such cases
the attribute normally has an initial value also which is preceded by an equal sign and
appended to the attribute name.
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Table 3 — Association ends documentation

[mult [mult to] name type description

from]

[0..1] [0..*] PowerSystemResources PowerSystemResource All power system resources at this
location.

[0..1] [0..*] ConfigurationEvents ConfigurationEvent All configuration events created for this
location.

[0..7] [0..1] CoordinateSystem CoordinateSystem Coordinate system used to describe
position points of this location.

[1..1] [0..*] PositionPoints PositionPoint Sequence of position points describing
this location, expressed in coordinat
system 'Location.CoordinateSystgm'.

[0..1] [0..*] Assets Asset All assets at this location.

[0..1] [0..*] DiagramObijects DiagramObject inherited from: IdentifiedObject

[1..1] [0..*] Names Name inherited from: IdentifledObject

In the association end documentation (Table 3), the first column déscribes the multiplicity at
this enld of the association (i.e., how this class participates ,it jassociation). The second

column| describes the other association end. Its multiplicityis” included in bracke{s. The
associgtion end name is listed in plain text. The class at the 0ther end of the associatipn is in

the thi

column. A multiplicity of zero indicates an optiohal”association. A multiplicity of

Wk

indicates any number is allowed. For example, a multiplicity of [1..*] indicates a range|from 1

to any

In the

inheritg

6 To

arger number is allowed.

case that a class is an enumeration, the attributes table is replaced by the|enums
documg¢ntation as in Table 4, since enumeration literals have no the type. There |are no

d enumeration literals for an enumeration class.

Table 4,— Enums documentation

literal

description

steel

lead

lock

other

p package IEC61968

6.1 General

Currently, normative parts of the model support the needs of information exchange defined in
IEC 61968-3, IEC 61968-4, IEC 61968-9 and in IEC 61968-13.

Figure 29 shows package diagram IEC61968Dependencies.
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LeadControl I

|
Metering I

-71 =

IECG1368CIMVersion

+ date: Date [0..1] = 2011-05-19

+ wersion: String [0..1] = IECE1968CIMI1w12

Paymenthetering I

Meas |

(From IECETI70)

Figure 29 — Package diagram IEC61968::IEC61968Dependencies
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This diggram shows, version and normative contents of the CIM extensions for distribytion as

well as|the dependencies among packages based on inheritance only.

Packades inbold are contained and documented in Clause 6.

6.2 IEC61968CIMVersion root class

IEC 61968 version number assigned to this UML model.

Table 5 shows all attributes of IEC61968CIMVersion.

Table 5 — Attributes of IEC61968::IEC61968CIMVersion

name type description
date=2011-08-10 (const) Date Form is YYYY-MM-DD for example for January 5, 2009 it is 2009-01-05.
version=|EC61968CIM11v13 String | Form is IEC61968CIMXXvYY where XX is the major CIM package

(const)

version and the YY is the minor version. For example
IEC61968CIM10v17.
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Package Common
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This package contains the information classes that support distribution management in

general

Figure 30 shows class diagram Commonlinheritance.

Core:|dentifiedObject =+ldentifiedObject +Mames Core::Name +Names
+ aliasMame: String [0..1] |1 0.7+ name: String [0.7] |97
- g +NameT: 1
+ mRID: String [0..1] S amelyee
+ : Stri 0.1
name ring [0.1] = Core:MNameType
;
+  nameString [§..1]
- + degchiption: Sfring [0..1]
ActivifyRecord Document
" +NameTypeAutherity | 0.
isati Core:NameTypeduthori
ConfigurationEvent | TimeSchedule ‘ Agresment Crganisationfole gre:NameTypeiutharity
+  name: String [p..1]
+ d iption: Sfri 0.1
TimePoint CoordinateSystem Escription ring [0..1]
| UserAferibute PositionPaint
«Compounds «Compound: «Cafpounds
Status TelephoneNumber ElesfranicAddress
+ walfe: String [0..1] + countryCode: String [0..1] + Yar: String [0..1]
+ dat§Time: DateTime [0..1] + areaCode: String [0..1] mac: String [0..1]
+ remprk: String [0..1] + cityCode: String [0..1] emaill: String [0..1]
< reafon: String [0..1] + localNumber: String [0..1] — email2: String [0..1]
+ extension: String [0..1] + web: String [0..1]
=+ radio: String [0..1]
=+ userlD: String [0..1]
+ password: String [0..1]
«Compounds «Compaunds: «Compounds
StreetAddress StmeetDetail TownDetail
+ streptDetail: StreetDetail [0..1] + number\String [0..1] =+ code: String [0..1]
+  towfDetail: TownDetail [0..1] +  name:y String [0..1] <+ section: String [0..1]
+ statps: Status [0..1] + suffisf String [0..1] + name: String [0..1]
4, prefix: String [0..1] + stateOrProvince: String [0..1]
sCompounds N type: Stri.ng [0..1] + country: String [0..1]
Postaltddress < code: String [0..1]
=+ buildingMame: String [0..1]
<+  stregtDetail: StreetDetail [@.0] suiteMumber: String [0..1]
+ towpDetail: TownDetail{.q] ~+ addressGeneral: String [0..1]
+ poBgx: String [0..1] + withinTownLimits: Boolean [0..1]
+ pestplCode: String [0y.Y] He 30713
Figure 30 — Class diagram Common::Commonlinheritance

This diagram shows inheritance hierarchy for normative classes from this package, as well as

enumerations and compound types.

IdentifiedObject.

Figure 31 shows class diagram CommonOverview.

It also shows the classes

relevant to naming
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IdentifiedObject i ;i
. ERLITT 1fec +Location 01 IdentifiedObject
Location CoordinateSystem
0.* =CoordinateSystem
+ type: String [0..1] +  crsUrn: String [0..1] N ]
+ mainAddress: StreetAddress [0..1] PositionFoint
+ secondaryAddress: StreetAddress [0..1] +Location +PasitionPaints | & caquenceNumber: Integer [0..1]
+ phonel: TelephoneNumber [0..1] S .
« |+ xPesition: String [0..1]
+ phone2: TelephoneNumber [0..1] 1 . Position: String [0..1]
+ electronicAddress: Electronictddress [0.1] ¥ us! !Dn' r!ng -
R + zPosition: String [0..1]
=+ gecinfoReference: String [0..1] +ChangedLocation
+ direction: String [0..1]
+ status: Status [0..1] 0.1
ldentifiedObject
Organisation
+  strepthddracs: Stzsatiddrass [0 11 +Organisation +Roles J'a’eﬂrfﬁee?rﬂb_,reilrr +ChangedOrganisationRole
+ postpladdress: PostalAddress [0..1] o 0 UrganisationRcle o
+ phogel: TelephoneNumber [0..1] D L h
+ phoge2: TelephoneMumber [0..1] rganisations
+ elecfronicAddress: ElectronicAddress [0..1] o~
«informatives
+ActivityRecords identifiedQhfede
identifiedObject o ActivityRecord
Document b =+ createdDateTime: DateTime [0..1]
CCUMENLS  informatives O+ yper String [0.1]

+ typf: String [0..1] "
+ crejtedDateTime: DateTime [0..1] 0. +ActivityRecords |
+ lasfModifiedDateTime: DateTime [0..1]
=+ revisionMumber: String [0..1]

severity: Strifge[07]
reason: String 10..1]
+ status: Status [0..1]

+ elegpronicAddress: Electronictddress [0.1]] Z%
+  sublect: String [0..1]
+ titld: String [0..1] +ChangedDacument +ConfigurationEfents
+ docptatus: Status [0..1] 0.1 ConfigurationEvent !
+ stafus: Status [0..1] 0.~
" | + effectiveDateTime: DateTime [0..1]
ﬁ} +ConfigurationEvents | +  medifiedBy: String [0..1] -
| + remark: String [0-.1] —EDnFiguratiDnE ents
Agreement TimeSchedule IdentifiedObjsct
TimePoint
+ signlPate: Date [0..1] =+ disabled: Boolean [0..1] ' .
L . i +TimeSchedule 0. L .
=+ waliditylnterval: DateTimelnterval [0..1] | | + scheduleldtesval: DateTimelnterval [0..1] + dateTime: DateTime [0..1]
< recurrenciPattern: String [0..1] 1 +TimePoints | T relativeTimelnterval: Secgnds [0..1]
+ recorrencePeriod: Seconds [0..1] + sequenceNumber: Integer [0..1]
+ ‘offget: Seconds [0.1] =+ window: DateTimelnterval [0..1]
+ status: Status [0..1]

UserAttribute

< seguenceMumber: Integer [0..1]
<+ name: String [0..1]
< walue: StringQuantity [0..1]

IEC 308/13

Figure 31 — Class diagram Common::CommonOverview

This diagram shows normative classes from this package.

6.3.2 Status compound

Current status information relevant to an entity.

Table 6 shows all attributes of Status.
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Table 6 — Attributes of Common::Status

name type description

value String Status value at 'dateTime'; prior status changes may have been
kept in instances of activity records associated with the object to
which this status applies.

dateTime DateTime Date and time for which status 'value' applies.

remark String Pertinent information regarding the current 'value', as free form
text.

reason String Reason code or explanation for why an object went to the current

status 'value'.

6.3.3 PostalAddress compound

Generdl purpose postal address information.

Table 71 shows all attributes of PostalAddress.

Table 7 — Attributes of Common::PostalAddress

name type description
streetDefail StreetDetail Street detail.
townDetgil TownDetail Town detail.
poBox String Post office box.
postalCode String Postal code for the address.

6.3.4 StreetAddress compound

Generdl purpose street address information.

Table § shows all attributes of(StreetAddress.

Table'8 — Attributes of Common::StreetAddress

name type description
streetDetfail StreetDetail Street detail.
townDetgil TownDetail Town detail.
status Status Status of this address.

6.3.5 StreetDetail compound

Street details, in the context of address.

Table 9 shows all attributes of StreetDetail.

Table 9 — Attributes of Common::StreetDetail

name type description
number String Designator of the specific location on the street.
name String Name of the street.
suffix String Suffix to the street name. For example: North, South, East, West.
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name type description

prefix String Prefix to the street name. For example: North, South, East, West.

type String Type of street. Examples include: street, circle, boulevard, avenue,
road, drive, etc.

code String (if applicable) Utilities often make use of external reference
systems, such as those of the town-planner's department or
surveyor general's mapping system, that allocate global reference
codes to streets.

buildingName String (if applicable) In certain cases the physical location of the place of
interest does not have a direct point of entry from the street, but
may be located inside a larger structure such as a building,
complex, office block, apartment, etc.

suiteNUmber String Number of the apartment or suite.

addresgGeneral String Additional address information, for example a mailstop:

withinTpwnLimits Boolean True if this street is within the legal geographical houndarieq of the

specified town (default).

6.3.6 TownDetail compound

Town details, in the context of address.

Table 10 shows all attributes of TownDetail.

Table 10 — Attributes of Common::TownDetail

name type description
code String Town code:
section String Town-section. For example, it is common for there to be 36
sections per township.
name String Jown name.
stateOrPfovince String Name of the state or province.
country String Name of the country.

6.3.7 ElectronicAddress compound

Electrohic address_inf

Table 11 shows all attributes of ElectronicAddress.

ormation.

name type description

lan String Address on local area network.

mac String MAC (Media Access Control) address.

email1 String Primary email address.

email2 String Alternate email address.

web String World wide web address.

radio String Radio address.

userlD String User ID needed to log in, which can be for an individual person,
an organisation, a location, etc.

password String Password needed to log in.
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6.3.8 TelephoneNumber compound

Telephone number.

Table 12 shows all attributes of TelephoneNumber.

61968-11 © IEC:2013

Table 12 — Attributes of Common::TelephoneNumber

name type description
countryCode String Country code.
areaCode String Area or region code.
cityCode| String (if applicable) City code.
localNunjber String Main (local) part of this telephone number.
extensio String (if applicable) Extension for this telephone number.

6.3.9 ActivityRecord

Recordls activity for an entity at a point in time; activity may be for,an event that has already

occurrgd or for a planned activity.

Table 13 shows all attributes of ActivityRecord.

Table 13 — Attributes of Common::ActivityRecord

name type description

createdDateTime DateTime Date and time this activity record has been created (differenf from
the 'status.dateTime', which is the time of a status change of the
assaociated object, if applicable).

type String Type of event resulting in this activity record.

severity String Severity level of event resulting in this activity record.

reason String Reason for event resulting in this activity record, typically
supplied when user initiated.

status Status Information on consequence of event resulting in this activity
record.

aliasNanje String inherited from: IdentifiedObject

mRID String inherited from: IdentifiedObject

name String inherited from: IdentifiedObject

Table 14 shows all association ends of ActivityRecord with other classes.

Table 14 — Association ends of Common::ActivityRecord with other classes

[mult [mult to] name type description

from]

[0..%] [0..*] Assets Asset All assets for which this activity record
has been created.

[0..1] [0..*] DiagramObjects DiagramObject inherited from: IdentifiedObject

[1..1] [0..*] Names Name inherited from: IdentifiedObject
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Formal agreement between two parties defining the terms and conditions for a set of services.
The specifics of the services are, in turn, defined via one or more service agreements.

Table 15 shows all attributes of Agreement.

Table 15 — Attributes of Common::Agreement

name

type

description

signDate

Date

Date this agreement was consummated among associated persons
and/or organisations

validitylnterval

DateTimelnterval

Date and time interval this agreement is valid (from going intg effect
to termination).

type String inherited from: Document
createdDateTime DateTime inherited from: Document
lastModifiedDateTime | DateTime inherited from: Document
revisionNumber String inherited from: Document

electronifAddress

ElectronicAddress

inherited from: Document

subject String inherited from: Document
title String inherited from: Document
docStatups Status inherited from: Document
status Status inherited from: Document
aliasNanje String inherited from: IdentifiedObject
mRID String inherited from:“1dentifiedObject
name String inherited-from: IdentifiedObject

Table 16 shows all association ends of Agreement with other classes.

Table 16 — Association ends of Common::Agreement with other classes

[mult [mult to] name type description
from]

[0..1] [0..*] ConfiguratienEvents ConfigurationEvent inherited from: Document
[0..1] [0..*] DiagramObijects DiagramObject inherited from: IdentifiedObject
[1..1] [0..*] Names Name inherited from: IdentifiedObject
6.3.11 ConfigurationEvent

Used to report details on creation,

change or deletion of an entity or its configuration.

Table 17 shows all attributes of ConfigurationEvent.

Table 17 — Attributes of Common::ConfigurationEvent

name type description
effectiveDateTime DateTime Date and time this event has or will become effective.
modifiedBy String Source/initiator of modification.
remark String Free text remarks.
createdDateTime DateTime inherited from: ActivityRecord
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name type description
type String inherited from: ActivityRecord
severity String inherited from: ActivityRecord
reason String inherited from: ActivityRecord
status Status inherited from: ActivityRecord
aliasName String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject

Table 18 shows all association ends of ConfigurationEvent with other classes.

Taple 18 — Association ends of Common::ConfigurationEvent with other'clasges

[mult [mult to] name type description
from]
[0..%] [0..1] ChangedDocument Document Document whese change resulted ip this
configurationevent.
[0..7] [0..1] ChangedUsagePoint UsagePoint Usage ‘point whose change resulted in
thisbconfiguration event.
[0..7] [0..1] ChangedAsset Asset Asset whose change resulted in thip
configuration event.
[0..%] [0..1] ServiceCategory Service category whose change regulted
ChangedServiceCategory in this configuration event.
[0..%] [0..1] ChangedLocation Location Location whose change resulted in|this
configuration event.
[0..%] [0..1] OrganisationRole Organisation role whose change repulted
ChangedOrganisationRole in this configuration event.
[0..%] [0..*] Assets Asset inherited from: ActivityRecord
[0..1] [0..*] DiagramObjects DiagramObject inherited from: IdentifiedObject
[1..1] [0..*] Names Name inherited from: IdentifiedObject

6.3.12 [ CoordinateSystem

Coordinate reference 'system.

Table 19 shows all attributes of CoordinateSystem.

Table 19 — Attributes of Common::CoordinateSystem

description

crsUrn String

A Uniform Resource Name (URN) for the coordinate reference
system (crs) used to define 'Location.PositionPoints'.

An example would be the European Petroleum Survey Group
(EPSG) code for a coordinate reference system, defined in URN
under the Open Geospatial Consortium (OGC) namespace as:
urn:ogc:def:uom:EPSG::XXXX, where XXXX is an EPSG code (a
full list of codes can be found at the EPSG Registry website
http://www.epsg-registry.org/). To define the coordinate system as
being WGS84 (latitude, longitude) using an EPSG OGC, this
attribute would be urn:ogc:def:uom:EPSG::4236.

A profile should limit this code to a set of allowed URNs agreed to
by all sending and receiving parties.

aliasName String

inherited from: IdentifiedObject
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name type description
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject

Table 20 shows all association ends of CoordinateSystem with other classes.

Table 20 — Association ends of Common::CoordinateSystem with other classes

[mult [mult to] name type description

from]

[0..1] [0..*] Location Location All locations described with positie

points in this coordinate systems

[0..1] [0..*] DiagramObjects DiagramObject inherited from: IdentifiedObject

[1..1] [0..*] Names Name inherited from: IdentifiedObject

6.3.13 | Document

Parent|class for different groupings of information collected.@nd managed as a pdrt of a

businegs process. It will frequently contain references to othekobjects, such as assets,|people

and power system resources.

Table 31 shows all attributes of Document.

Table 21 — Attributes of - Common::Document
mame type description

type String Utility=specific classification of this document, according to i{s
corporate standards, practices, and existing IT systems (e.g|, for
management of assets, maintenance, work, outage, customgrs,
etc.).

createdDateTime DateTime Date and time that this document was created.

lastModifiedDateTime | DateTime Date and time this document was last modified. Documents may
potentially be modified many times during their lifetime.

revisionNumber Stfing Revision number for this document.

electronipAddress EléctronicAddress Electronic address.

subject String Document subject.

title String Document title.

docStatuIs Status Status of this document. For status of subject matter this
document represents (e.q., Agreement, Work), use 'status’
attribute.
Example values for 'docStatus.status' are draft, approved,
cancelled, etc.

status Status Status of subject matter (e.g., Agreement, Work) this document
represents. For status of the document itself, use 'docStatus’
attribute.

aliasName String inherited from: IdentifiedObject

mRID String inherited from: IdentifiedObject

name String inherited from: IdentifiedObject

Table 22 shows all association ends of Document with other classes.
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Table 22 — Association ends of Common::Document with other classes
[mult [mult to] name type description
from]
[0..1] [0..*] ConfigurationEvents ConfigurationEvent All configuration events created for this
document.
[0..1] [0..*] DiagramObjects DiagramObject inherited from: IdentifiedObject
[1..1] [0..*] Names Name inherited from: IdentifiedObject
6.3.14 Location
The place, scene, or point of something where someone or something has been, is;| and/or
will be|l at a given moment in time. It can be defined with one or more postition| points
(coordipates) in a given coordinate system.
Table 43 shows all attributes of Location.
Table 23 - Attributes of Common::Locatiah
mame type desgcription
type String Classification by utility's corporate standards and practices,
relative to the location itself (e.g., geographical, functional
accounting, etc., not a“given property that happens to exist gt that
location).
mainAddfess StreetAddress Main address of the location.
secondafyAddress StreetAddress Secondary address of the location. For example, PO Box adfress
may havedifferent ZIP code than that in the 'mainAddress".
phone1 TelephoneNumber | Phone number.
phone2 TelephoneNumber | Additional phone number.
electronipAddress ElectronicAddress Electronic address.
geolnfoReference String (if applicable) Reference to geographical information source
often external to the utility.
direction String (if applicable) Direction that allows field crews to quickly finq a
given asset. For a given location, such as a street address, this is
the relative direction in which to find the asset. For example| a
streetlight may be located at the 'NW' (northwest) corner of {he
customer's site, or a usage point may be located on the sec¢nd
floor of an apartment building.
status Status Status of this location.
aliasNanje String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
Table 24 shows all association ends of Location with other classes.
Table 24 — Association ends of Common::Location with other classes
[mult [mult to] name type description
from]
[0..1] [0..*] PowerSystemResources PowerSystemResource All power system resources at this
location.
[0..1] [0..*] ConfigurationEvents ConfigurationEvent All configuration events created for this
location.
[0..7] [0..1] CoordinateSystem CoordinateSystem Coordinate system used to describe
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[mult [mult to] name type description

from]
position points of this location.

[1..1] [0..*] PositionPoints PositionPoint Sequence of position points describing
this location, expressed in coordinate
system 'Location.CoordinateSystem’.

[0..1] [0..*] Assets Asset All assets at this location.

[0..1] [0..*] DiagramObijects DiagramObject inherited from: IdentifiedObject

[1..1] [0..*] Names Name inherited from: IdentifiedObject

6.3.15 [ Organisation

Organisation that might have roles as utility, contractor, supplier, manufacturer, eustomler, etc.

Table 35 shows all attributes of Organisation.

Table 25 — Attributes of Common::Organisation

mame type description
streetAdgiress StreetAddress Street address.
postalAdfdress PostalAddress Postal address, potentially different than 'streetAddress' (e.d.,
another city).
phone1 TelephoneNumber | Phone number.
phone2 TelephoneNumber | Additional phofie.number.
electronipAddress ElectronicAddress | Electronic.address.
aliasNanje String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject

Table 46 shows all association“ends of Organisation with other classes.

Table 26 — Association ends of Common::Organisation with other classes

[mult [multte] name type description
from]

[0..1] [0..*] Roles OrganisationRole All roles of this organisation.
[0..1] [0.4]NDiagramObjects DiagramObject inherited from: IdentifiedObject
[1..1] [02*] Names Name. inheritedfrom:ldentifiedObjest

6.3.16 OrganisationRole

Identifies a way in which an organisation may participate in the utility enterprise (e.g.,

customer, manufacturer, etc).

Table 27 shows all attributes of OrganisationRole.
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Table 27 — Attributes of Common::OrganisationRole

name type description
aliasName String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject

Table 28 shows all association ends of OrganisationRole with other classes.

Table 28 — A iati s 0f C .0 isationRole with ott I s

[mult [mult to] name type description

from]

[0..1] [0..*] ConfigurationEvents ConfigurationEvent All configuration events_created for|this
organisation role.

[0..7] [0..1] Organisation Organisation Organisation having this role.

[0..1] [0..*] DiagramObjects DiagramObject inherited frofms IdentifiedObject

[1..1] [0..*] Names Name inherited\from: IdentifiedObject

6.3.17 | PositionPoint root class

Set of $patial coordinates that determine a point, defined in the coordinate system spegified in

'Locatign.CoordinateSystem'. Use a single position.point instance to describe a point-driented

locatio
substa

Iocaﬁoi.
i

same vplues).

Table 2

9 shows all attributes of PasitienPoint.

Table 29.—) Attributes of Common::PositionPoint

Use a sequence of position points to ‘describe a line-oriented object (ghysical
of non-point oriented objects like ¢ables or lines), or area of an object |(like a
on or a geographical zone — in this\case, have first and last position point with the

mame type description
sequenceéNumber Integer Zero-relative sequence number of this point within a series gf
points.
xPositior] String X axis position.
yPositior String Y axis position.
zPositior] String (if applicable) Z axis position.

Table 30 shows all association ends of PositionPoint with other classes.

Table 30 — Association ends of Common::PositionPoint with other classes

[mult [mult to] name type description
from]
[0..7] [1..1] Location Location Location described by this position point.



https://iecnorm.com/api/?name=cf9f1e201c6b7dccb93cfca8fd22ada0

61968-11 © IEC:2013

6.3.18 TimePoint
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A point in time within a sequence of points in time relative to a TimeSchedule.

Table 31 shows all attributes of TimePoint.

Table 31 — Attributes of Common::TimePoint

name type description
dateTime DateTime Absolute date and time for this time point. For calendar-based
time point, it is typically manually entered, while for interval-based
or sequence-based time point it is derived.
relativeTjmelnterval Seconds (if interval-based) A point in time relative to scheduled startjfime
in 'TimeSchedule.schedulelnterval.start'.
sequencg¢Number Integer (if sequence-based) Relative sequence number for.this time|point.

window DateTimelnterval Interval defining the window of time that this time,point is valid
(for example, seasonal, only on weekends, rnot/on weekends, only
8:00 am to 5:00 am, etc.).

status Status Status of this time point.

aliasNanje String inherited from: IdentifiedObject

mRID String inherited from: IdentifiedObject

name String inherited from: IdentifiedObject

Table 32 shows all association ends of TimePoint wittr other classes.

Table 32 — Association ends of Common::TimePoint with other classes

[mult [mult to] name type description

from]

[0..%] [1..1] TimeSchedule TimeSchedule Time schedule owning this time point.

[0..1] [0..*] DiagramObjects DiagramObject inherited from: IdentifiedObject

[1..1] [0..*] Names Name inherited from: IdentifiedObject

6.3.19 | TimeSchedule

Description of anything that changes through time. Time schedule is used to perform a|single-

valued |function_of time. Use inherited 'type' attribute to give additional information jon this
y date,

calend

schedu%e, such as: periodic (hourly, daily, weekly, monthly, etc.), day of the month, b

r{specific times and dates).

Table 33 shows all attributes of TimeSchedule.

Table 33 — Attributes of Common::TimeSchedule

name

type

description

disabled

Boolean

True if this schedule is deactivated (disabled).

schedulelnterval

DateTimelnterval

Schedule date and time interval.

recurrencePattern String Interval at which the scheduled action repeats (e.g., first Monday
of every month, last day of the month, etc.).
recurrencePeriod Seconds Duration between time points, from the beginning of one period to

the beginning of the next period. Note that a device like a meter
may have multiple interval periods (e.g., 1 min, 5 min, 15 min,
30 min, or 60 min).
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name type description

offset Seconds The offset from midnight (i.e., 0 h, 0 min, 0 s) for the periodic time
points to begin. For example, for an interval meter that is set up
for five minute intervals (‘recurrencePeriod'=300=5 min), setting
'offset'=120=2 min would result in scheduled events to read the
meter executing at 2 min, 7 min, 12 min, 17 min, 22 min, 27 min,
32 min, 37 min, 42 min, 47 min, 52 min, and 57 min past each
hour.

type String inherited from: Document

createdDateTime DateTime inherited from: Document

lastModifiedDateTime | DateTime inherited from: Document

revisionNumber ering inherited from: Document

electronipAddress ElectronicAddress inherited from: Document

subject String inherited from: Document

title String inherited from: Document

docStatus Status inherited from: Document

status Status inherited from: Document

aliasNanje String inherited from: IdentifiedObject

mRID String inherited from: IdentifiedObject

name String inherited from: IdentifiedObject

Table 34 shows all association ends of TimeSchedule Wwith other classes.

Table 34 — Association ends of Commoan::TimeSchedule with other classes

[mult [mult to] name type description
from]
[1..1] [0..*] TimePoints TimePoint Sequence of time points belonging|to
this time schedule.
[0..1] [0..*] ConfigurationEvents ConfigurationEvent inherited from: Document
[0..1] [0..*] DiagramObjects DiagramObject inherited from: IdentifiedObject
[1..1] [0..*] Names Name inherited from: IdentifiedObject
6.3.20 | UserAttribute root class
Generi¢ name=value pair class, with optional sequence number and units for value; [can be
used td model parts of information exchange when concrete types are not known in adJance.

Table 35 shows all attributes of UserAttribute.

Table 35 — Attributes of Common::UserAttribute

name type description
sequenceNumber Integer Sequence number for this attribute in a list of attributes.
name String Name of an attribute.
value StringQuantity Value of an attribute, including unit information.

Table 36 shows all association ends of UserAttribute with other classes.
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Table 36 — Association ends of Common::UserAttribute with other classes

[mult [mult to] name type description

from]

[0..7] [0..1] Transaction Transaction Transaction for which this snapshot has
been recorded.

6.4 Package Assets

6.4.1 General

This pfmge—wmwe—mmm;emem
applications that deal with the physical and lifecycle aspects of various network resourges (as

oppose
suppor

Figure

Core:
IdentifiedObject

32 shows class diagram Assetslnheritance.

Common::
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unknown
other

IEC 309/13

Figure 32 — Class diagram Assets::AssetsIinheritance

This diagram shows the inheritance hierarchy for normative classes from this package, as well
as enumerations and compound types.

Figure 33 shows class diagram AssetsOverview.
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- - - - IdentifiedObject
IdentifiedObject | L pecarinfo  +AssethModel IdentifiedOkject AssetFunction
Assetinfo AssetModel
0.1 0.1 + programiD: String [0..1]
+ firmwarelD: String [0..1]
+Assetinfo | 0.1 +  hardwarelD: String [0..1]
+ password: String [0..1]
+ configlD: String [0..1]
ProductAssethModel
+  modelNumber: String [0..1] +ProductAssetModel  +Manufacturer | OrganisationRole
+ medelVersion: String [0..1] Manufacturer
+ corporateStandardKind: CorporateStandardKind [0..1] | 0.7 0.1
= usageKind: AssetModelUsageKind [0..1]
-+ weightTotal: Weight [0..1]
+Hssets 0.7
IdentifiedObject +Assets +OrganisationRoles CrganisationRole
Asset 0. 0. AssetOrganisationRole
-+ type String [0.1]
+  utcMumber: String [0..1]
=+ serigINumber: String [0..1]
+ lotNpmber: String [0..1]
= purdhasePrice: Money [0..1] AssetOwner
=+ critifal: Boclean [0..1]
+ elecfronicAddress: ElectronicAddress [0..1]
=+ lifecjcle: LifecycleDate [0..1]
-+ acceptanceTest: AcceptanceTest [0..1] Assets
=+ initiglCondition: String [0..1] 0w
+ initiglLossOfLife: PerCent [0.1]
+  statys: Status [0..1]
IdentifiedObject
0..1 | +AssetContainer <eal
Compedia AssetContainer | +AssetContained “Seals| . ooiNumber: String [0.1]
o 0|7 kind: Sealkind [0..1]
" " |+ condition: SealConditicnKind [0..1]
+ appliedDateTime: DateTime [0..1] IELC 309/13
Figure 33 — Class diagram Assets::AssetsOverview
This diagram shows normative classes from this package.
6.4.2 AcceptanceTest compound
Acceptince test forassets.
Table 37 shows all attributes of AcceptanceTest.
- = 4
Fable 37=Attributesof AssetsAcceptanceTest
name type description
type String Type of test or group of tests that was conducted on 'dateTime".
success Boolean True if asset has passed acceptance test and may be placed in or

is in service. It is set to false if asset is removed from service and
is required to be tested again before being placed back in service,
possibly in a new location. Since asset may go through multiple
tests during its lifecycle, the date of each acceptance test may be
recorded in Asset.ActivityRecord.status.dateTime.

dateTime DateTime Date and time the asset was last tested using the 'type' of test
and yielding the current status in 'success' attribute.
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6.4.3 LifecycleDate compound

Dates for lifecycle events of an asset.
Table 38 shows all attributes of LifecycleDate.

Table 38 — Attributes of Assets::LifecycleDate

name type description
manufacturedDate Date Date the asset was manufactured.
purchaseDate Date Date the asset was purchased. Note that even though an asset
may iIdVU IL)lel }Julbildbcul, Ii. miay 11Ot iIdVU IIJUUII IUL;U;VUUI il i.o

inventory at the time of purchase.

receivedPate Date Date the asset was received and first placed into inyentory.

installatipnDate Date (if applicable) Date current installation was completed, which may
not be the same as the in-service date. Asset may have bee
installed at other locations previously. Ignorégsif asset is (1)[not
currently installed (e.g., stored in a depot),@r)(2) not intendef to
be installed (e.g., vehicle, tool).

=]

removalDate Date (if applicable) Date when the asset-was’last removed from
service. Ignored if (1) not intended.to be in service, or (2)
currently in service.

retiredDgte Date (if applicable) Date the asset\is permanently retired from service
and may be scheduled fordisposal. Ignored if asset is (1)
currently in service, ot (2)'permanently removed from servic

4

6.4.4 AssetModelUsageKind enumeration

Usage for an asset model.
Table 39 shows all literals of AssetModelUsageKind.

Table 39 — Literals of Assets::AssetModelUsageKind

literal description
distribufionOverhead Asset model is intended for use in distribution overhead network.
distribufionUnderground Asset model is intended for use in underground distribution network.
transmigsion Asset model is intended for use in transmission network.
substatjon Asset model is intended for use in substation.
streetlight Asset model is intended for use as streetlight.
customprSubstation Asset model is intended for use in customer substation.
unknown Usage of the asset model is unknown.
other Other kind of asset model usage.

6.4.5 CorporateStandardKind enumeration

Kind of corporate standard.

Table 40 shows all literals of CorporateStandardKind.
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Table 40 - Literals of Assets::CorporateStandardKind

literal description
standard Asset model is used as corporate
standard.
experimental Asset model is used experimentally.
underEvaluation Asset model usage is under evaluation.
other Other kind of corporate standard for the
asset model.

6.4.6 SealConditionKind enumeration

Kind of|seal condition.

Table 41 shows all literals of SealConditionKind.

Table 41 — Literals of Assets::SealConditionKind

literal description
locked Seal is locked.
open Seal is open.
broken Seal is breken.
missing Seal\is, missing.
other Other kind of seal condition.

6.4.7 SealKind enumeration

Kind of|seal.

Table 42 shows all literals of SealKind.

Table 42 - Literals of Assets::SealKind

literal description
steel Steel seal.
lead Lead seal.
Jock Lock seal.
other Other kind of seal

6.4.8 Asset

Tangible resource of the utility, including power system equipment, various end devices,
cabinets, buildings, etc. For electrical network equipment, the role of the asset is defined
through PowerSystemResource and its subclasses, defined mainly in the Wires model (refer
to IEC61970-301 and model package IEC61970::Wires). Asset description places emphasis
on the physical characteristics of the equipment fulfilling that role.

Table 43 shows all attributes of Asset.
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Table 43 — Attributes of Assets::Asset

name type description

type String Utility-specific classification of Asset and its subtypes, according
to their corporate standards, practices, and existing IT systems
(e.g., for management of assets, maintenance, work, outage,
customers, etc.).

utcNumber String Uniquely tracked commodity (UTC) number.

serialNumber String Serial number of this asset.

lotNumber String Lot number for this asset. Even for the same model and version
number, many assets are manufactured in lots.

purchasgPrice Mormey Purchaseprice of asset:

critical Boolean True if asset is considered critical for some reason (for example,

a pole with critical attachments).

electronifAddress ElectronicAddress Electronic address.

lifecycle LifecycleDate Lifecycle dates for this asset.

acceptarjceTest AcceptanceTest Information on acceptance test.

initialCondition String Condition of asset in inventory or at time of installation. Examples
include new, rebuilt, overhaul required, other. Refer to inspection
data for information on the most'current condition of the assgt.

initialLogsOfLife PerCent Whenever an asset is reconditioned, percentage of expecte( life
for the asset when it was,new; zero for new devices.

status Status Status of this asset.

aliasNanje String inherited from: IdentifiedObject

mRID String inherited from:*dentifiedObject

name String inherited front IdentifiedObject

Table 44 shows all association ends of Asset with other classes.

Table 44 — Association ends of Assets::Asset with other classes

[mult [mult to] name type description

from]

[0..7] [0..7] PowerSystemResource All power system resources used to

PowerSystemResources electrically model this asset. For examplg,

transformer asset is electrically modelled with
a transformer and its windings and tap
changer.

[0..%] [0..*IActivityRecords ActivityRecord All activity records created for this asset

[0..1] [0.%) ConfigurationEvents ConfigurationEvent All configuration events created for this @sset.

[0..%] [0..1] Location Location Location of this asset.

[0..7] [0..*] OrganisationRoles AssetOrganisationRole All roles an organisation plays for this asset.

[0..%] [0..1] AssetContainer AssetContainer Container of this asset.

[0..%] [0..1] AssetInfo Assetlnfo Data applicable to this asset.

[0..1] [0..*] DiagramObjects DiagramObject inherited from: IdentifiedObject

[1..1] [0..*] Names Name inherited from: IdentifiedObject

6.4.9 AssetContainer

Asset that is aggregation of other assets such as conductors, transformers, switchgear, land,
fences, buildings, equipment, vehicles, etc.
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Table 45 — Attributes of Assets::AssetContainer

name type description
type String inherited from: Asset
utcNumber String inherited from: Asset
serialNumber String inherited from: Asset
lotNumber String inherited from: Asset
purchasePrice Money inherited from: Asset
critical Boolean inherited from: Asset
electronipAddress ElectronicAddress | inherited from: Asset
lifecycle LifecycleDate inherited from: Asset
acceptarjceTest AcceptanceTest inherited from: Asset
initialCondition String inherited from: Asset
initialLogsOfLife PerCent inherited from: Asset
status Status inherited from: Asset
aliasNanje String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
Table 46 shows all association ends of AssetContainer with other classes.
Table 46 — Association ends of Assets::AssetContainer with other classes
[mult [mult to] name type description
from]
[0..1] [0..*] Seals Seal All seals applied to this asset contginer.
[0..1] [0..*] Assets Asset All assets within this container assegt.
[0..%] [0..*] PowerSystemResaurces PowerSystemResource inherited from: Asset
[0..%] [0..*] ActivityRecords ActivityRecord inherited from: Asset
[0..1] [0..*] ConfiguratienEvents ConfigurationEvent inherited from: Asset
[0..7] [0..1] Location Location inherited from: Asset
[0..7] [0..*] OrganisationRoles AssetOrganisationRole inherited from: Asset
[0..%] [0{. 1] AssetContainer AssetContainer inherited from: Asset
[0..7] [0- T ASsetinio AsSsetinio inherited from: Asset
[0..1] [0..*] DiagramObjects DiagramObject inherited from: IdentifiedObject
[1..1] [0..*] Names Name inherited from: IdentifiedObject
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Function performed by an asset.
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Table 47 shows all attributes of AssetFunction.

Table 47 — Attributes of Assets::AssetFunction

name type description
programID String Name of program.
firmwarelD String Firmware version.
hardwarg|D String Hardware version.
passwor String Password needed to access this function.
configlD String Configuration specified for this function.
aliasNanje String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject

Table 48 shows all association ends of AssetFunction with otheer classes.

Table 48 — Association ends of Assets::AssetEunction with other classes

[mult [mult to] name type description
from]

[0..1] [0..*] DiagramObjects DiagramObject inherited from: IdentifiedObject
[1..1] [0..*] Names Name inherited from: IdentifiedObject

6.4.11 | Assetinfo

Set of pttributes of an asset, representing typical datasheet information of a physical
that cah be instantiated and.shared in different data exchange contexts:

- as Ittributes of ancasset instance (installed or in stock)

— as

— as pttributes\of a type asset (generic type of an asset as used in designs/ex
plapning)s

ttributes of«an-asset model (product by a manufacturer)

Table 49'shows all attributes of AssetlInfo.

device

fension

Table 49 — Attributes of Assets::Assetinfo

name type description
aliasName String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject

Table 50 shows all association ends of Assetinfo with other classes.
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Table 50 — Association ends of Assets::AssetInfo with other classes

[mult [mult to] name type description

from]

[0..1] [0..*] PowerSystemResource PowerSystemResource All power system resources with this
datasheet information.

[0..1] [0..*] Assets Asset All assets described by this data.

[0..1] [0..1] AssetModel AssetModel Asset model described by this data.

[0..1] [0..*] DiagramObjects DiagramObject inherited from: IdentifiedObject

[1..1] [0..*] Names Name inherited from: IdentifiedObject

6.4.12 | AssetModel

Model pf an asset, either a product of a specific manufacturer or a generic"asset mpdel or
materidl item. Datasheet characteristics are available through the associated Agsetinfo
subclags and can be shared with asset or power system resource instances-

Table 41 shows all attributes of AssetModel.

Table 51 — Attributes of Assets::AssetModel

mame type description
aliasNanje String inherited from: IdentifiedObject
mRID String inherited from:¢JdentifiedObject
name String inherited from’ IdentifiedObject

Table 52 shows all association ends of AssetModel with other classes.

Table 52 — Association-ends of Assets::AssetModel with other classes

[mult [mult to] name type description

from]

[0..1] [0..1] AssetInfo Assetlnfo Data applicable to this asset model].
[0..1] [0..*] DiagramOpbjects DiagramObject inherited from: IdentifiedObject
[1..1] [0..*] Names Name inherited from: IdentifiedObject

6.4.13 | [ AssetOrganisationRole

Role an organisation plays with respect to asset.
Table 53 shows all attributes of AssetOrganisationRole.

Table 53 — Attributes of Assets::AssetOrganisationRole

name type description
aliasName String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject

Table 54 shows all association ends of AssetOrganisationRole with other classes.
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Table 54 — Association ends of Assets::AssetOrganisationRole with other classes
[mult [mult to] name type description
from]
[0..7] [0..*] Assets Asset All assets for this organisation role.
[0..1] [0..*] ConfigurationEvents ConfigurationEvent inherited from: OrganisationRole
[0..%] [0..1] Organisation Organisation inherited from: OrganisationRole
[0..1] [0..*] DiagramObjects DiagramObject inherited from: IdentifiedObject
[1..1] [0..*] Names Name inherited from: IdentifiedObject
6.4.14 | AssetOwner
Owner pf the asset.
Table §5 shows all attributes of AssetOwner.
Table 55 — Attributes of Assets::AssetOwner
mame type desgcription

aliasNanje String inherited from: IdentifiedObject
mRID String inherited from: Identified@bject
name String inherited from: IdentifiedObject
Table 36 shows all association ends of AssetQwner with other classes.

Table 56 — Association ends of¢Assets::AssetOwner with other classes
[mult [mult to] name type description
from]
[0..7] [0..*] Assets Asset inherited from: AssetOrganisationRple
[0..1] [0..*] ConfigurationEvents ConfigurationEvent inherited from: OrganisationRole
[0..7] [0..1] Organisation Organisation inherited from: OrganisationRole
[0..1] [0..*] DiagramOpbjeets DiagramObject inherited from: IdentifiedObject
[1..1] [0..*] Names Name inherited from: IdentifiedObject
6.4.15 | ComMedia

Communication media such as fibre optic cable, power-line, telephone, etc.

Table 57 shows all attributes of ComMedia.

Table 57 — Attributes of Assets::ComMedia

name type description
type String inherited from: Asset
utcNumber String inherited from: Asset
serialNumber String inherited from: Asset
lotNumber String inherited from: Asset
purchasePrice Money inherited from: Asset
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name type description
critical Boolean inherited from: Asset
electronicAddress ElectronicAddress | inherited from: Asset
lifecycle LifecycleDate inherited from: Asset
acceptanceTest AcceptanceTest inherited from: Asset
initialCondition String inherited from: Asset
initialLossOfLife PerCent inherited from: Asset
status Status inherited from: Asset
aliasName String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
Table §8 shows all association ends of ComMedia with other classes.

Table 58 — Association ends of Assets::ComMedia with other classes
[mult [mult to] name type description
from]
[0..%] [0..*] PowerSystemResources PowerSystemResource inherited from: Asset
[0..7] [0..*] ActivityRecords ActivityRecord inherited from: Asset
[0..1] [0..*] ConfigurationEvents ConfigurationEvent inherited from: Asset
[0..7] [0..1] Location Location inherited from: Asset
[0..%] [0..*] OrganisationRoles AssetOrganisationRole inherited from: Asset
[0..%] [0..1] AssetContainer AssetContainer inherited from: Asset
[0..7] [0..1] AssetInfo Assetinfo inherited from: Asset
[0..1] [0..*] DiagramObijects DiagramObject inherited from: IdentifiedObject
[1..1] [0..*] Names Name inherited from: IdentifiedObject
6.4.16 | Manufacturer
Organisation that manufactures asset products.
Table 89 shows_all attributes of Manufacturer.
Table 59 — Attributes of Assets::Manufacturer

name type description
aliasName String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject

Table 60 shows all association ends of Manufacturer with other classes.
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Table 60 — Association ends of Assets::Manufacturer with other classes

[mult [mult to] name type description
from]
[0..1] [0..*] ProductAssetModel ProductAssetModel All asset models by this manufacturer.
[0..1] [0..*] ConfigurationEvents ConfigurationEvent inherited from: OrganisationRole
[0..%] [0..1] Organisation Organisation inherited from: OrganisationRole
[0..1] [0..*] DiagramObjects DiagramObject inherited from: IdentifiedObject
[1..1] [0..*] Names Name inherited from: IdentifiedObject
6.4.17 | ProductAssetModel
Asset model by a specific manufacturer.
Table 1 shows all attributes of ProductAssetModel.
Table 61 — Attributes of Assets::ProductAssetModel

name type description
modelNumber String Manufacturer's modekhumber.
modelVefsion String Version number-for product model, which indicates vintage

of the product.

corporatgStandardKind CorporateStandardKind Kind of corporate standard for this asset model.
usageKind AssetModelUsageKind Intended\usage for this asset model.
weightTojal Weight Total'manufactured weight of asset.

aliasNamle String inherited from: IdentifiedObject

mRID String inherited from: IdentifiedObject

name String inherited from: IdentifiedObject

Table §2 shows all association ends of ProductAssetModel with other classes.

Table 62 — Assaciation ends of Assets::ProductAssetModel with other classés

[mult [muftito] name type description

from]

[0..%] [0..1}Manufacturer Manufacturer Manufacturer of this asset model.
[0..1] [0xd) Assetinfo Assetlnfo inherited from: AssetModel

[0..1] [0..*] DiagramObijects DiagramObject inherited from: IdentifiedObject
[1..1] [0..*] Names Name inherited from: IdentifiedObject
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Physically controls access to AssetContainers.

Table 63 shows all attributes of Seal.
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Table 63 — Attributes of Assets::Seal

name type description
sealNumber String (reserved word) Seal number.
kind SealKind Kind of seal.
condition SealConditionKind | Condition of seal.
appliedDgteTime DateTime Date and time this seal has been applied.
aliasNanje String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
Table 44 shows all association ends of Seal with other classes,
Table 64 — Association ends of Assets::Seal with other classes
[mult [mult to] name type description
from]
[0..%] [0..1] AssetContainer AssetContainer Asset container to which this seal i
applied.
[0..1] [0..*] DiagramObjects DiagramObject inherited from: IdentifiedObject
[1..1] [0..*] Names Name inherited from: IdentifiedObject

6.5 Package Assetinfo

6.5.1

This p4
that su
special
Asset-4

Figure

General

B4,shows class diagram Assetinfolnheritance.

ckage is an extension of Assets package and contains the core information ¢lasses
pport asset management and different network and work planning applicatiohs with
zed Assetlnfo subclasses. They hold attributes that can be referenced by njot only
or AssetModel-s but also by ConductingEquipment-s.
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Figure B5 shows class diagram AssetinfoOverview.
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Figure 34 — Class diagram AssetInfo::AssetIinfolnheritance

gram shows the‘inheritance hierarchy for normative classes from this package,
erations and compound types.
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T
Assetinfo A m Assetinfo
TapChangerinfo DCIMWireinfo Switchinfo

+ isTcuI_: Ecolean [0..1] ﬂ Assetinio - + ratedVoltage: Veltage [0..1]
<+ ptRatio: Fleat [0..1] —DCIMTransFurmerlnFu <+ ratedCurrent: CurrentFlow [0..1]
+ ctRatio: Fleat [0..1] - + breakingCapacity: CurrentFlow [0..1]
<+ ctRating: CurrentFlow [0..1]
+ neutralu: veltage [0..1]
+ neutralStep: Integer [0..1]
=+ highStep: Integer [0..1] Assetinfo
+ lowstep: Integer [0..1] BusharSectioninfo
+ stepVoltageincrement: PerCent [0..1]
+ stepPhaselncrement: AngleDegrees [0..1] + ratedVeltage: Voltage [0..1]
+ ratedVeltage: Voltage [0..1] <+ ratedCurrent: CurrentFlow [0..1]
- ratpdérpeperentPovrer—fmparemtFovrer{e—H
+ ratpdCurrent: CurrentFlow [0..1]
=+  bil:| voltage [0..1]
+ frequency: Frequency [0..1] IHC 31213

Figure 35 — Class diagram AssetInfo::AssetInfoOverview
This diggram shows normative classes from this package.

Figure B6 shows class diagram DCIMWirelnfo.
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Assetinfo
Wirelnfo

insulated: Boolean [0..1]
insulationMaterial: WirelnsulationKind [0..1]
insulaticnThickness: Length [0..1]

Assetinfo

WireSpacinglnfo

isCable: Boolean [0..1]
phaseWireCount: Integer [0..1]
phaseWireSpacing: Length [0..1]

=+  material: WireMaterialKind [0..1] +
+ sizeDescription: String [0..1]
+ radius: Length [0..1]

+ strandCount: Integer [0..1]
+ coreRadius: Length [0..1]

usage: WirelUsageKind [0..1]

+WireSpacinglnfo | 0..1

+WirePositions | 7+
+ coreStrandCount: Integer [0..1]
+ gmr: Length [0..1] IdemtifiedObject
+ ratedCurrent: CurrentFlow [0..1] WirePosition
+ rAC25: ResistancePerlength [0..1]
-+ rACS0: ResistancePerlength [0..1] <+ phase: SinglePhaseKind [0..1]
= FrAL7S. ResistancePerLength [0..1] = WCOOTHT DISpracEmenT|o..1]
<+ rDC20: ResistancePerlength [0..1] + yCoord: Displacenent [0..1]
Cablelnfo OwerheadWirelnfo #enumeration:
Wires::
+ constructionKind: CableConstructionKind [0..1] SinglePhasekind
+ diameterCwverCore: Length [0..1]
+ diameterCwverinsulation: Length [0..1] A
+ diameterCwverlacket: Length [0..1] E
+ diameterCOwverScreen: Length [0..1] c
+ nominalTemperature: Temperature [0..1] N
+ outerlacketkind: CableCuterJacketKind [0..1] 51
+ sheathAsMeutral: Boclean [0..1] s2
+ shieldMaterial: CableShieldMaterialKind [0..1]
+ isStrandFill: Boolean [0..1]
T3peShieldCablelnfo ConcentricNeutralCablelnfg
+ tapdlap: PerCent [0..1] + diameterCwerNeutral: Length T8]
< tapgThickness: Length [0..1] + neutralStrandCount: Integes0..1]
=+ neutralStrandRadius: . Leépgth [0..1]
=+ neutralStrandGmr: Lepgth [0..1]
=+ neutralStrandRDC20: ResistancePerlength [0..1]
#Enumerations #Enumerations #EnUmMerations
WirelnsulaticnKind WireUsageKind CableShieldMaterialKind
asbpstosAndVarnishedCambric transmission lead
butyl distribution copper
ethylenePropyleneRubber secondary steel
highMolecularweightPolyethylene other aluminum
treqResistantHighMoleculariWeightPolyethylens other
lowCapacitanceRubbep
cilFaper #Enumerations
ozdneResistantRubber WireMaterialKind
belgedFilc #Enumerations #enumergtion:
unieltedPilc Copper CableOuter]acketKind CableConstrctionKind
rubper steel
siliqgnBubber aluminum none compactdd
wvarnishedCambricCloth aluminumSteel linearLowDensityPolyethylene compressed
wvarnishedDacronGlass acsr pwe Sector
crosslinkedPolyethylene aluminumalloy polyethylens segmental
treeRetardantCrosslinkedPolyethylens aluminumalloySteel insulating solid
highPressureFluidFilled azac semiconducting stranded
other other other other
IEC 313/13

Figure 36 — Class diagram Assetinfo::DCIMWirelnfo
This diagram shows classes used to model physical aspects of lines in DCIM.

Figure 37 shows class diagram DCIMTransformerinfo.
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senumerations
PowerTransformerinfo Wires::
WindingConnection
{root}
+PowerTransformerinfo 1
(0]
¥
+TransformerTankinfo|1..% z
Asserinfo Yn
TransformerTankinfo Zn
A
|
+TransformerTankinfe | 1
+TransformerEndinfos | 1%
- . demiificdObject
TransformerEndinfo TransformerTese
+  endNumber: Integer [0..1] +  basePower: ApdakentPover [0..1]
= phaseAngleClock: Integer [0..1] = temperature: (Temperature [0..1]

+ r: Resistance [0..1]
+ ratedU: Voltage [0..1]

<+ connectionKind: WindingConnection [0..1]

~EnergisedEnd

~+EnergisedEnd +OpenEnd

+0OpenEndOpenCircuitTests
brgisedEndOpenCircuitTests
Jo.- 0.

OpenCircuitTest

+  ener
= ope
+  ener
= ope
+ pha

hisedEndStep: Integer [0..1]
EndStep: Integer [0..1]
hisedEndVeltage: Voltage [0..1]
EndVoltage: Voltage [0..1]

0.1
=+ insulationU: Veltage [0..1]
+  ratedS: ApparentPower [0..1]
=+ emergencyS: ApparentPower [0.1]
+ shortTermS: ApparentPower [0..1]
1 1 | 1 1.%

+EnergisedEnd +GroundedEnds

+GroundedEndShartCircuitTests
—En!rgisedEndShDrtCircmtIest1
0.*

|u.."

1
+EnergisedEndMoloadTest

|o.."

MolkoadTest

+  excitingCurrent: PerCent [0..1]

A

+ efciingCurrentZero: PerCent [0..1]

+ A\ Jds57 KiloActivePower [0..1]
lassZero: KiloActivePower [0..1]

- energisedEndVoltage: Voltage [0..1]

ShertCircuitTest

energisedEndStep: (nweger [0..1]
groundedEndStep: Integer [0..1]
leakagelmpedance.’ Impedance [0..1]
leakagelmpedanceZero: Impedance [0..1]
loss: KilafctivePower [0..1]

lossZern “KiloActivePower [0..1]

eShift: AngleDegrees [0..1]

Figure 37 — Class diagram AssetInfo::DCIMTransformerinfo

This diggram shows one-part of classes used to model transformers in DCIM.

6.5.2

Busbar

Table g

BusbarSectioninfo

section(data.

5&hows all attributes of BusbarSectioninfo.

IEC 314/13

Table 65 — Attributes of Assetinfo::BusbarSectioninfo

name type description
ratedVoltage Voltage Rated voltage.
ratedCurrent CurrentFlow Rated current.
aliasName String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject

Table 66 shows all association ends of BusbarSectioninfo with other classes.
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Table 66 — Association ends of Assetinfo::BusbarSectioninfo with other classes

[mult [mult to] name type description
from]

[0..1] [0..*] PowerSystemResource PowerSystemResource inherited from: Assetinfo

[0..1] [0..*] Assets Asset inherited from: Assetinfo

[0..1] [0..1] AssetModel AssetModel inherited from: Assetinfo

[0..1] [0..*] DiagramObjects DiagramObject inherited from: IdentifiedObject
[1..1] [0..*] Names Name inherited from: IdentifiedObject
6.5.3 CableConstructionKind enumeration

Kind of|cable construction.

Table 47 shows all literals of CableConstructionKind.

Table 67 — Literals of Assetinfo::CableConstructionKind

literal

description

compacted

Compacted cable:

compressed

Compressed{cable.

sector

Sector‘cable.

segmental

Segmental cable.

solid

Solid cable.

stranded

Stranded cable.

other

Other kind of cable construction.

6.5.4 Cablelnfo

Cable data.

Table 48 shows all attributes of Cablelnfo.

Table 68 — Attributes of Assetinfo::Cablelnfo

name

type

description

constructionKind

CableConstructionKind

Kind of construction of this cable.

diameterOverCore Length Diameter over the core, including any semi-con screen,;
should be the insulating layer's inside diameter.

diameterOverlnsulation Length Diameter over the insulating layer, excluding outer
screen.

diameterOverJacket Length Diameter over the outermost jacketing layer.

diameterOverScreen Length Diameter over the outer screen; should be the shield's
inside diameter.

nominalTemperature Temperature Maximum nominal design operating temperature.

outerJacketKind

CableOuterJacketKind

Kind of outer jacket of this cable.

sheathAsNeutral

Boolean

True if sheath / shield is used as a neutral (i.e.,
bonded).

shieldMaterial

CableShieldMaterialKind

Material of the shield.

isStrandFill

Boolean

True if wire strands are extruded in a way to fill the
voids in the cable.
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name type description

insulated Boolean inherited from: Wirelnfo
insulationMaterial WirelnsulationKind inherited from: Wirelnfo
insulationThickness Length inherited from: Wirelnfo

material WireMaterialKind inherited from: Wirelnfo
sizeDescription String inherited from: Wirelnfo

radius Length inherited from: Wirelnfo
strandCount Integer inherited from: Wirelnfo
coreRadius Length inherited from: Wirelnfo
coreStrapdCount Integer inherited from: Wirelnfo

gmr Length inherited from: Wirelnfo
ratedCurfent CurrentFlow inherited from: Wirelnfo

rAC25 ResistancePerLength inherited from: Wirelnfo

rAC50 ResistancePerLength inherited from: Wirelnfo

rAC75 ResistancePerLength inherited from: Wirelnfo

rDC20 ResistancePerLength inherited from: Wirelnfd
aliasNanje String inherited from: IdentiffedObject
mRID String inherited from; IdentifiedObject
name String inherited fromy 1dentifiedObject

Table 49 shows all association ends of Cablelnfe,with other classes.

Table 69 — Association ends of Assetinfo::Cablelnfo with other classes

[mult [mult to] name type description
from]

[0..7] [0..*] Impedances PerLengthlmpedance inherited from: Wirelnfo

[0..1] [0..*] PowerSystemResource PowerSystemResource inherited from: Assetinfo

[0..1] [0..*] Assets Asset inherited from: Assetinfo

[0..1] [0..1] AssetModel AssetModel inherited from: Assetinfo

[0..1] [0..*] DiagramObijects DiagramObject inherited from: IdentifiedObject
[1..1] [0..*] Name$ Name inherited from: IdentifiedObject
6.5.5 CableOuterJacketKind enumeration

Kind of cable outer jacket.

Table 70 shows all literals of CableOuterJacketKind.

Table 70 — Literals of Assetinfo::CableOuterJacketKind

literal

description

none Cable has no outer jacket.

linearLowDensityPolyethylene Linear low density polyethylene cable

outer jacket.

pvc PVC cable outer jacket.

polyethylene Polyethylene cable outer jacket.
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literal

description

insulating

Insulating cable outer jacket.

semiconducting

Semiconducting cable outer jacket.

other

Pther kind of cable outer jacket.

6.5.6

Kind of cable shield material.

CableShieldMaterialKind enumeration

Table 74 shows all literals of CahleShieldMaterialKind

Table 71 — Literals of Assetinfo::CableShieldMaterialKind

literal

description

lead

Lead cable shield.

copper

Copper cable shield.

steel

Steel cable shield.

aluminum

Aluminum cable shield.

other

Other kind of cable shield material.

6.5.7

ConcentricNeutralCablelnfo

Concertric neutral cable data.

Table 712 shows all attributes of ConcentricNeutralCablelnfo.

Table 72 — Attributes of Assetinfo::ConcentricNeutralCablelnfo

name type description
diameterOverNeutral Length Diameter over the concentric neutral strands.
neutralS{randCount Integér Number of concentric neutral strands.
neutralS{randRadius llength Outside radius of the neutral strand.
neutralS{randGmr Length Geometric mean radius of the neutral strand.
neutralS{randRDC20 ResistancePerLength DC resistance per unit length of the neutral strand at[20 °C.
constructionKjnd CableConstructionKind inherited from: Cablelnfo
diameterOyefCore Length inherited from: Cablelnfo
diameterOverlnsulation | Length inherited from: Cablelnfo
diameterOverJacket Length inherited from: Cablelnfo
diameterOverScreen Length inherited from: Cablelnfo
nominalTemperature Temperature inherited from: Cablelnfo
outerJacketKind CableOuterJacketKind inherited from: Cablelnfo
sheathAsNeutral Boolean inherited from: Cablelnfo
shieldMaterial CableShieldMaterialKind | inherited from: Cablelnfo
isStrandFill Boolean inherited from: Cablelnfo
insulated Boolean inherited from: Wirelnfo
insulationMaterial WirelnsulationKind inherited from: Wirelnfo
insulationThickness Length inherited from: Wirelnfo
material WireMaterialKind inherited from: Wirelnfo
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name type description

sizeDescription String inherited from: Wirelnfo

radius Length inherited from: Wirelnfo
strandCount Integer inherited from: Wirelnfo

coreRadius Length inherited from: Wirelnfo
coreStrandCount Integer inherited from: Wirelnfo

gmr Length inherited from: Wirelnfo
ratedCurrent CurrentFlow inherited from: Wirelnfo

rAC25 ResistancePerLength inherited from: Wirelnfo

rAC50 ResistancePerLength inherited from: Wirelnfo

rAC75 ResistancePerLength inherited from: Wirelnfo

rDC20 ResistancePerLength inherited from: Wirelnfo

aliasNanje String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject

Table 713 shows all association ends of ConcentricNeutralCablelnfo with other classes.

Table 73 — Association ends of Assetinfo::ConcentricNeutralCablelnfo

with other classes

[mult [mult to] name type description

from]

[0..7] [0..*] Impedances PerLengthlmpedance inherited from: Wirelnfo

[0..1] [0..*] PowerSystemResource PowerSystemResource inherited from: Assetinfo

[0..1] [0..*] Assets Asset inherited from: Assetinfo

[0..1] [0..1] AssetModel AssetModel inherited from: Assetinfo

[0..1] [0..*] DiagramObjects DiagramObject inherited from: IdentifiedObject

[1..1] [0..*] Names Name inherited from: IdentifiedObject

6.5.8 NoLoadTest

No-load test results determine core admittance parameters. They include exciting curr¢nt and

core logs measurements from applying voltage to one winding. The excitation may be positive
sequenice or zero sequence. The test may be repeated at different voltages to measure

saturatlan

Table 74 shows all attributes of NoLoadTest.

Table 74 — Attributes of Assetinfo::NoLoadTest

name type description
excitingCurrent PerCent Exciting current measured from a positive-sequence or single-phase
excitation test.
excitingCurrentZero PerCent Exciting current measured from a zero-sequence open-circuit

excitation test.

loss KiloActivePower Losses measured from a positive-sequence or single-phase
excitation test.
lossZero KiloActivePower Losses measured from a zero-sequence excitation test.
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name type description
energisedEndVoltage | Voltage Voltage applied to the winding (end) during test.
basePower ApparentPower inherited from: TransformerTest
temperature Temperature inherited from: TransformerTest
aliasName String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject

Table 75 shows all association ends of Nol oadTest with other classes

Table 75 — Association ends of Assetinfo::NoLoadTest with other classes

[mult [mult to] name type description
from]
[0..7] [0..1] EnergisedEnd TransformerEndInfo Transformer endithat current is applied
to in this no-load-test.
[0..1] [0..*] DiagramObjects DiagramObject inherited/fronT: IdentifiedObject
[1..1] [0..*] Names Name inherited from: IdentifiedObject
6.5.9 OpenCircuitTest
Open-dircuit test results verify winding turn raties\and phase shifts. They include induced
voltagel and phase shift measurements on openscircuit windings, with voltage applied to the
energiged end. For three-phase windings, thévéxcitation can be a positive sequente (the
default) or a zero sequence.
Table 716 shows all attributes of OpenCircuitTest.
Table 76 — Attributes of Assetinfo::OpenCircuitTest
mame type description
energisefEndStep Integen Tap step number for the energised end of the test pair.
openEndStep Integer Tap step number for the open end of the test pair.
energisefEndVoltage~) [\Voltage Voltage applied to the winding (end) during test.
openEndVoltage Voltage Voltage measured at the open-circuited end, with the energifed
end set to rated voltage and all other ends open.
phaseShjft AngleDegrees Phase shift measured at the open end with the energised enld set
to rated voltage and all other ends open.
basePower ApparentPower inherited from: TransformerTest
temperature Temperature inherited from: TransformerTest
aliasName String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject

Table 77 shows all association ends of OpenCircuitTest with other classes.
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Table 77 — Association ends of Assetinfo::OpenCircuitTest with other classes

[mult [mult to] name type description

from]

[0..7] [1..1] OpenEnd TransformerEndInfo Transformer end measured for induced
voltage and angle in this open-circuit
test.

[0..7] [1..1] EnergisedEnd TransformerEndInfo Transformer end that current is applied
to in this open-circuit test.

[0..1] [0..*] DiagramObijects DiagramObject inherited from: IdentifiedObject

[1..1] [0..*] Names Name inherited from: IdentifiedObject

6.5.10 | OverheadWirelnfo

Overhead wire data.

Table 718 shows all attributes of OverheadWirelnfo.

Table 78 — Attributes of AssetIinfo::OverheadWirelnfo
mame type description

insulated Boolean inherited from: Wirelafo

insulationMaterial WirelnsulationKind inherited from: Wirelnfo

insulatiopThickness Length inherited from>Wirelnfo

material WireMaterialKind inherited from: Wirelnfo

sizeDesdription String inherited from: Wirelnfo

radius Length inherited from: Wirelnfo

strandCdunt Integer inherited from: Wirelnfo

coreRadius Length inherited from: Wirelnfo

coreStrapdCount Integer inherited from: Wirelnfo

gmr Length inherited from: Wirelnfo

ratedCurfent CurrentFlow inherited from: Wirelnfo

rAC25 RésistancePerLength inherited from: Wirelnfo

rAC50 ResistancePerLength inherited from: Wirelnfo

rAC75 ResistancePerLength inherited from: Wirelnfo

rDC20 ResistancePerLength inherited from: Wirelnfo

aliasNanje String inherited from: IdentifiedObject

mRID String inherited from: IdentifiedObject

name String inherited from: IdentifiedObject

Table 79 shows all association ends of OverheadWirelnfo with other classes.
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Table 79 — Association ends of Assetinfo::OverheadWirelnfo with other classes

[mult [mult to] name type description
from]

[0..7] [0..*] Impedances PerLengthlmpedance inherited from: Wirelnfo

[0..1] [0..*] PowerSystemResource PowerSystemResource inherited from: Assetinfo

[0..1] [0..*] Assets Asset inherited from: Assetinfo

[0..1] [0..1] AssetModel AssetModel inherited from: Assetinfo

[0..1] [0..*] DiagramObjects DiagramObject inherited from: IdentifiedObject
[1..1] [0..*] Names Name inherited from: IdentifiedObject
6.5.11 | PowerTransformerinfo

Set of power transformer data, from an equipment library.
Table §0 shows all attributes of PowerTransformerinfo.

Table 80 — Attributes of AssetIinfo::PowerTransformerinfo

mame type description
aliasNanje String inherited from: Identified@bject
mRID String inherited from: IdentifiedObject
name String inherited from:¢ldentifiedObject

Table 81 shows all association ends of PowerTransformerinfo with other classes.

Tablp 81 — Association ends of Assetinfo::PowerTransformerinfo with other clagses

[mult [mult to] name type description

from]

[1..1] [1..*] TransformerTankinfo TransformerTankInfo Data for all the tanks described by fhis
power transformer data.

[0..1] [0..*] PowerSystemResource PowerSystemResource inherited from: Assetinfo

[0..1] [0..*] Assets Asset inherited from: Assetinfo

[0..1] [0..1] AssetiModel AssetModel inherited from: Assetinfo

[0..1] [0..*}DiagramObjects DiagramObject inherited from: IdentifiedObject

[1..1] [0*Names Name inherited from: IdentifiedObject

6.5.12 ShortCircuitTest

Short-circuit test results determine mesh impedance parameters. They include load losses

and leakage impedances. For three-phase windings, the excitation can be a positive

sequence (the default) or a zero sequence. There shall be at least one grounded winding.

Table 82 shows all attributes of ShortCircuitTest.
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Table 82 — Attributes of Assetinfo::ShortCircuitTest

name type description

energisedEndStep Integer Tap step number for the energised end of the test pair.

groundedEndStep Integer Tap step number for the grounded end of the test pair.

leakagelmpedance Impedance Leakage impedance measured from a positive-sequence or single-
phase short-circuit test.

leakagelmpedanceZero | Impedance keatkage impedance measured from a zero-sequence short-circuit
est.

loss KiloActivePower toatd losses from a positive-sequence or single-phase short-circuit
est.

lossZero KiloActivePower | Load losses from a zero-sequence short-circuit test.

basePower ApparentPower inherited from: TransformerTest

temperature Temperature inherited from: TransformerTest

aliasNanje String inherited from: IdentifiedObject

mRID String inherited from: IdentifiedObject

name String inherited from: IdentifiedObject

Table 83 shows all association ends of ShortCircuitTest with other classes.

Thble 83 — Association ends of Assetinfo::ShortCircuitTest with other classds

[mult [mult to] name type description

from]

[0..7] [1..*] GroundedEnds TransformerEqndInfo All ends short-circuited in this shorf-
circuit test.

[0..%] [1..1] EnergisedEnd TransformerEndInfo Transformer end that voltage is applied
to in this short-circuit test. The test
voltage is chosen to induce rated cprrent
in the energised end.

[0..1] [0..*] DiagramObjects DiagramObject inherited from: IdentifiedObject

[1..1] [0..*] Names Name inherited from: IdentifiedObject

6.5.13 | Switchinfo

Switch |[data.

Table 84 shows all attributes of Switchlnfo.

Table 84 — Attributes of Assetinfo::Switchinfo

name

type

description

ratedVoltage

Voltage

Rated voltage.

ratedCurrent

CurrentFlow

Rated current.

breakingCapacity

CurrentFlow

The maximum fault current a breaking device can break safely under prescribed

conditions of use.

aliasName String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject

Table 85 shows all association ends of Switchlnfo with other classes.
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[mult [mult to] name type description
from]

[0..1] [0..*] PowerSystemResource PowerSystemResource inherited from: Assetinfo

[0..1] [0..*] Assets Asset inherited from: Assetinfo

[0..1] [0..1] AssetModel AssetModel inherited from: Assetinfo

[0..1] [0..*] DiagramObijects DiagramObject inherited from: IdentifiedObject
[1..1] [0..*] Names Name inherited from: IdentifiedObject
6.5.14 [ TapChangerinfo

Tap ch@nger data.

Table §6 shows all attributes of TapChangerinfo.
Table 86 — Attributes of Assetinfo::TapChangerinfo
name type description
isTcul Boolean Whether this tap changer has under load tap changing capabilities.
ptRatio Float Built-in voltage transducerratio.
ctRatio Float Built-in current transducer ratio.
ctRating CurrentFlow Built-in current transformer primary rating.
neutralU Voltage Voltage at which-the winding operates at the neutral tap setting.
neutralS{ep Integer The neutralitap step position for the winding.
highStep Integer Highest possible tap step position, advance from neutral.
lowStep Integer Lowest possible tap step position, retard from neutral.
stepVoltggelncrement | PerCent Tap step increment, in per cent of rated voltage, per step positign.
stepPhagelncrement AngleDegrees Phase shift per step position.
ratedVol{age Voltage Rated voltage.
ratedApgarentPower ApparentPower | Rated apparent power.
ratedCurfent CurrentFlow Rated current.
bil Voltage Basic Insulation Level (BIL) expressed as the impulse crest voltage of a
nominal wave, typically 1,2 X 50 ps. This is a measure of the abjlity of
the insulation to withstand very high voltage surges.
frequenc Frequency Frequency at which the ratings apply.
aliasName String inherited from: TdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject

Table 87 shows all association ends of TapChangerinfo with other classes.

Table 87 — Association ends of Assetinfo::TapChangerinfo with other classes

[mult [mult to] name type description
from]
[0..1] [0..*] PowerSystemResource PowerSystemResource inherited from: Assetinfo

[0..1]

[0..*] Assets

Asset inherited from: Assetinfo
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[mult [mult to] name type description
from]
[0..1] [0..1] AssetModel AssetModel inherited from: Assetinfo
[0..1] [0..*] DiagramObjects DiagramObject inherited from: IdentifiedObject
[1..1] [0..*] Names Name inherited from: IdentifiedObject
6.5.15 TapeShieldCablelnfo

Tape shield cable data.

Table 88 shows all attributes of TapeShieldCablelnfo.
Table 88 — Attributes of AssetIinfo::TapeShieldCablelnfo
hame type description
tapeLap PerCent Percentage of the tape shield widthi\that overlaps in gach
wrap, typically 10 % to 25 %.
tapeThickness Length Thickness of the tape shield; before wrapping.
constructionKind CableConstructionKind inherited from: Cablelnfe
diameterPverCore Length inherited from: Cablelnfo
diameterPverlnsulation | Length inherited from:Cablelnfo
diameterPverJacket Length inherited from¢ Cablelnfo
diameterPverScreen Length inheritedfrom: Cablelnfo
nominalTemperature Temperature inherited from: Cablelnfo
outerJacketKind CableOuterJacketKind inherited from: Cablelnfo
sheathAgNeutral Boolean inherited from: Cablelnfo
shieldMaterial CableShieldMaterialKind | inherited from: Cablelnfo
isStrandfill Boolean inherited from: Cablelnfo
insulated Boolean inherited from: Wirelnfo
insulatiopMaterial WirelnsulationKind inherited from: Wirelnfo
insulatiopThickness Length inherited from: Wirelnfo
material WireMaterialKind inherited from: Wirelnfo
sizeDesdription String inherited from: Wirelnfo
radius Length inherited from: Wirelnfo
strandCdunt Integer inherited from: Wirelnfo
coreRadijus Length inherited from: Wirelnfo
coreStrandCount Integer inherited from: Wirelnfo
gmr Length inherited from: Wirelnfo
ratedCurrent CurrentFlow inherited from: Wirelnfo
rAC25 ResistancePerLength inherited from: Wirelnfo
rAC50 ResistancePerLength inherited from: Wirelnfo
rAC75 ResistancePerLength inherited from: Wirelnfo
rDC20 ResistancePerLength inherited from: Wirelnfo
aliasName String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
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Table 89 shows all association ends of TapeShieldCablelnfo with other classes.

Table 89 — Association ends of AssetIinfo::TapeShieldCablelnfo with other classes

[mult [mult to] name type description

from]

[0..7] [0..*] Impedances PerLengthlmpedance inherited from: Wirelnfo

[0..1] [0..*] PowerSystemResource PowerSystemResource inherited from: Assetinfo

[0..1] [0..*] Assets Asset inherited from: Assetinfo

[0..1] [0..1] AssetModel AssetModel inherited from: Assetinfo

[0..1] {o—}BiagremObiects BiagremObieet herited-from—tdentiffedObiect

[1..1] [0..*] Names Name inherited from: IdentifiedObject

6.5.16 | TransformerEndInfo

Transfgrmer end data.

Table 90 shows all attributes of TransformerEndInfo.

Table 90 — Attributes of AssetIinfo::TransformerEndinfo
name type description

endNumber Integer Number for this transfermer end, corresponding to the end's ordgr in the
PowerTransformerivectorGroup attribute. Highest voltage winding should
be 1.

phaseAngleClock | Integer Winding phase.angle where 360 degrees are represented with clock
hours, so theivalid values are {0, ..., 11}. For example, to expregs the
second:winding in code 'Dyn11’', set attributes as follows:
'endNumber'=2, 'connectionKind' = Yn and 'phaseAngleClock’ = [11.

connectipnKind WindingConnection | Kind-of connection.

r Resistance DC resistance.

ratedU Voltage Rated voltage: phase-phase for three-phase windings, and eithe[ phase-
phase or phase-neutral for single-phase windings.

insulatiopU Voltage Basic insulation level voltage rating.

ratedS ApparentPower Normal apparent power rating.

emergengyS ApparentPower Apparent power that the winding can carry under emergency corditions
(also called long-term emergency power).

shortTernS ApparentPower Apparent power that this winding can carry for a short period of {ime (in
emergency).

aliasNante Qh‘ing inherited from.: Idnnfifindﬁhjnr‘f

mRID String inherited from: IdentifiedObject

name String inherited from: IdentifiedObject

Table 91 shows all association ends of TransformerEndInfo with other classes.
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Table 91 — Association ends of AssetIinfo::TransformerEndInfo with other classes

[mult [mult to] name type description

from]

[0..1] [0..1] CoreAdmittance TransformerCoreAdmittance Core admittance calculated from
this transformer end datasheet,
representing magnetising current
and core losses. The full values of
the transformer should be supplied
for one transformer end info only.

[0..1] [0..*] FromMeshImpedance TransformerMeshlmpedance All mesh impedances between this
'to' and other 'from' transformer
ends.

[0..7] [0..*] ToMeshimpedances TransformerMeshimpedance All mesh impedances between this
'from' and other 'to' transformer
ends.

[0..1] [0..1] TransformerStarimpedance Transformer star impedance

TransformerStarimpedance calculated from this transformnier
end datasheef]

[0..1] [0..*] EnergisedEndNoLoadTest NoLoadTest All no-load._test measurementp in
which thisstransformer end was
energised.

[1..1] [0..*] OpenEndOpenCircuitTests | OpenCircuitTest Alropen-circuit test measurements
in.Which this transformer end [was
not excited.

[1..1] [0..7] OpenCircuitTest All open-circuit test measurements

EnergisedEndOpenCircuitTests in which this transformer end [was
excited.

[1..%] [0..7] ShortCircuitTest All short-circuit test measurerments

GroundedEndShortCircuitTests in which this transformer end [was
short-circuited.

[1..1] [0..7] ShortCircuitTest All short-circuit test measurerments

EnergisedEndShortCircuitTests in which this transformer end [was
energised.

[1..%] [1..1] TransformerTankInfo TransformerTanklInfo Transformer tank data that th|s end
description is part of.

[0..1] [0..*] PowerSystemResourcé PowerSystemResource inherited from: Assetinfo

[0..1] [0..*] Assets Asset inherited from: Assetinfo

[0..1] [0..1] AssetModel AssetModel inherited from: Assetinfo

[0..1] [0..*] DiagramObjeets DiagramObject inherited from: IdentifiedObje¢t

[1..1] [0..*] Names Name inherited from: IdentifiedObje¢t

6.5.17 | TransformerTankinfo

Set of transformer tank data, from an equipment library.

Table 92 shows all attributes of TransformerTanklInfo.

Table 92 — Attributes of AssetIinfo::TransformerTankinfo

name type description
aliasName String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject

Table 93 shows all association ends of TransformerTankInfo with other classes.
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Table 93 — Association ends of Assetinfo::TransformerTankIinfo with other classes

[mult [mult to] name type description

from]

[1..7] [1..1] PowerTransformerinfo PowerTransformerinfo Power transformer data that this tank
description is part of.

[1..1] [1..*] TransformerEndInfos TransformerEndInfo Data for all the ends described by this
transformer tank data.

[0..1] [0..*] PowerSystemResource PowerSystemResource inherited from: Assetinfo

[0..1] [0..*] Assets Asset inherited from: Assetinfo

[0..1] [0..1] AssetModel AssetModel inherited from: Assetinfo

[0..1] [0..*] DiagramObjects DiagramObject inherited from: IdentifiedObject

[1..1] [0..*] Names Name inherited from: IdentifiedObjéct

6.5.18 | TransformerTest

Test repult for transformer ends, such as short-circuit, open-circuit (excitation) or no-load test.

Table 94 shows all attributes of TransformerTest.

Table 94 — Attributes of Assetinfo::TransformerTest

name| type description
basePower ApparentPower | Base power at which the tests.are conducted, usually equal to the rateds pf one of
the involved transformer ends:
temperature | Temperature Temperature at which the test is conducted.
aliasNanje String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited.from: IdentifiedObject

Table 95 shows all association ends of TransformerTest with other classes.

Table 95 — Assaciation ends of Assetinfo::TransformerTest with other classgs

[mult [multto] name type description
from]

[0..1] [0..* DiagramObjects DiagramObject inherited from: IdentifiedObject
[1..1] [0.%)YNames Name inherited from: IdentifiedObject

6.5.19 Wirelnfo

Wire data

that can be specified per line segment phase, or for the line segment as a whole in

case its phases all have the same wire characteristics.

Table 96 shows all attributes of Wirelnfo.
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Table 96 — Attributes of Assetinfo::Wirelnfo

name type description
insulated Boolean True if conductor is insulated.
insulationMaterial WirelnsulationKind (if insulated conductor) Material used for insulation.
insulationThickness | Length (if insulated conductor) Thickness of the insulation.
material WireMaterialKind Conductor material.
sizeDescription String Describes the wire gauge or cross section (e.g., 4/0, #2, 336.5).
radius Length Outside radius of the wire.
strandCount Integer Number of strands in the conductor.
coreRadius Length (if there is a different core material) Radius of the central Cofe.
coreStrapdCount Integer (if used) Number of strands in the steel core.
gmr Length Geometric mean radius. If we replace the conducter by a thip walled

tube of radius GMR, then its reactance is identical to the redctance
of the actual conductor.

ratedCurfent CurrentFlow Current carrying capacity of the wire under)stated thermal
conditions.

rAC25 ResistancePerLength | AC resistance per unit length of the conductor at 25 °C.
rAC50 ResistancePerLength | AC resistance per unit length of\the conductor at 50 °C.
rAC75 ResistancePerLength | AC resistance per unit length’of the conductor at 75 °C.
rDC20 ResistancePerLength | DC resistance per unit.length of the conductor at 20 °C.
aliasNanje String inherited from: IdéntifiedObject

mRID String inherited from:"ldentifiedObject

name String inheritedfrom: IdentifiedObject

Table 97 shows all association ends of \Wirelnfo with other classes.

Table 97 — Association.ends of Assetinfo::Wirelnfo with other classes

[mult [mult to] name type description

from]

[0..%] [0..*] Impedances, PerLengthlmpedance All impedances calculated from thig wire
datasheet.

[0..1] [0..*] PowerSystemResource PowerSystemResource inherited from: Assetinfo

[0..1] [0..*] Assets Asset inherited from: Assetinfo

[0..1] [0.1].AssetModel AssetModel inherited from: Assetinfo

[0..1] [0:*] DiagramObjects DiagramObject inherited from: IdentifiedObject

[1..1] [0..*] Names Name inherited from: IdentifiedObject
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6.5.20 WirelnsulationKind enumeration

Kind of

wire insulation.

Table 98 shows all literals of WirelnsulationKind.

Table 98 — Literals of AssetInfo::WirelnsulationKind

literal

description

asbestosAndVarnishedCambric

Asbestos and varnished cambric wire insulation.

butyl Butyl wire insulation.

ethylengPropyleneRubber Ethylene propylene rubber wire insulation.

highMolecularWeightPolyethylene High nolecular weight polyethylene wire insulatign

treeRegistantHighMolecularWeightPolyethylene | Tree resistant high molecular weight polyethylere wire
insulation.

lowCappcitanceRubber Low capacitance rubber wire insulation,

oilPapefr Qil paper wire insulation.

ozoneResistantRubber Ozone resistant rubber wire jasutation.

beltedRilc Belted pilc wire insulation

unbeltedPilc Unbelted pilc wire insutation.

rubber Rubber wire insulation.

siliconRubber Silicon rubber‘wire insulation.

varnishedCambricCloth Varnished-cambric cloth wire insulation.

varnishpdDacronGlass Varnished dacron glass wire insulation.

crosslirlkedPolyethylene Cresslinked polyethylene wire insulation.

treeRetprdantCrosslinkedPolyethylene Tree retardant crosslinked polyethylene wire insulation

highPrgssureFluidFilled

High pressure fluid filled wire insulation.

other

Other kind of wire insulation.

6.5.21

Kind of

Table 9

WireMaterialKind\enumeration

wire material.

9 shows-all literals of WireMaterialKind.

Table 99 — Literals of Assetinfo::WireMaterialKind

literal description
copper Copper wire.
steel Steel wire.
aluminum Aluminum wire.

aluminumSteel

Aluminum-steel wire.

acsr

Aluminum conductor steel reinforced.

aluminumAlloy

Aluminum-alloy wire.

aluminumAlloySteel

Aluminum-alloy-steel wire.

aaac

Aluminum-alloy conductor steel
reinforced.

other

Other wire material.
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Identification, spacing and configuration of the wires of a conductor with respect to a

structure.

Table 100 shows all attributes of WirePosition.

Table 100 — Attributes of Assetinfo::WirePosition

name type description
phase SinglePhaseKind | Single phase or neutral designation for the wire with this position.
xCoord Displacement Signed horizontal distance from the wire af this position to a common reference
point.
yCoord Displacement Signed vertical distance from the wire at this position: above ground.(posifive

value) or burial depth below ground (negative value).

aliasNanje | String

inherited from: IdentifiedObject

mRID String

inherited from: IdentifiedObject

name String

inherited from: IdentifiedObject

Table 101 shows all association ends of WirePosition with other classes.

Fable 101 — Association ends of Assetinfo::WirePosition with other classesg

[mult [mult to] name type description

from]

[1..7] [0..1] WireSpacinglInfo WireSpacinglinfo Wire spacing data this wire positiof
belongs to.

[0..1] [0..*] DiagramObjects DiagramObject inherited from: IdentifiedObject

[1..1] [0..*] Names Name inherited from: IdentifiedObject

6.5.23 | WireSpacinglinfo

Wire spacing data that associates multiple wire positions with the line segment, and allows to
calculate line segment ijmpedances. Number of phases can be derived from the number of

associgted wire positions whose phase is not neutral.

Table 102 shows/all attributes of WireSpacinglnfo.

Table 102 — Attributes of Assetinfo::WireSpacinginfo

name type description
isCable Boolean If true, this spacing data describes a cable.
phaseWireCount Integer Number of wire sub-conductors in the symmetrical bundle (typically

between 1 and 4).

phaseWireSpacing | Length

Distance between wire sub-conductors in a symmetrical bundle.

usage WireUsageKind | Usage of the associated wires.
aliasName String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject

Table 103 shows all association ends of WireSpacingInfo with other classes.
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Table 103 — Association ends of AssetIinfo::WireSpacinginfo with other classes

[mult [mult to] name type description

from]

[0..1] [0..*] Impedances PerLengthlmpedance All impedances calculated from this wire
spacing datasheet.

[0..1] [1..*] WirePositions WirePosition All positions of single wires (phase or
neutral) making the conductor.

[0..1] [0..*] PowerSystemResource PowerSystemResource inherited from: Assetinfo

[0..1] [0..*] Assets Asset inherited from: Assetinfo

[0..1] [0..1] AssetModel AssetModel inherited from: Assetinfo

[0..1] [0..*] DiagramObjects DiagramObject inherited from: IdentifiedObject

[1..1] [0..*] Names Name inherited from: IdentifiedObjéct

6.5.24 | WireUsageKind enumeration

Kind of|wire usage.
Table 104 shows all literals of WireUsageKind.

Table 104 — Literals of Assetinfo::WireUsageKind

literal description
transmission Wire_is used in extra-high voltage or
high voltage network.
distribution Wire is used in medium voltage network.
secondary Wire is used in low voltage circuit.
other Other kind of wire usage.

6.6 Package Work
6.6.1 General

This package contains) the core information classes that support work managemgnt and
network extension planning applications.

Figure B8 shows“class diagram Worklnheritance.
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Figure 38 — Class diagram Work::WorklInheritance

This digdgram shows the inheritance hierarchy for normative classes from¢this package, [as well
as enummerations and compound types.

Figure B9 shows class diagram WorkOverview.

Dacdatamt
Work

+  kind: WorkKind [0..13
+ priority: String [08)M
+ requestDateTime:) DateTime [0..1]

IEC 316/13

Figure 39 — Class diagram Work::WorkOverview
This diggram shows normative classes from this package.

6.6.2 WorkKind enumeration

Kind oflwork.
Table 105 shows all literals of WorkKind.

Table 105 — Literals of Work::WorkKind

literal description
construction Construction work.
inspection Inspection work.
maintenance Maintenance work.
repair Repair work.
test Test work.
service Service work.
meter Meter work.
disconnect Disconnect work.
reconnect Reconnect work.
other Other kind of work.
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6.6.3

Work
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Document used to request, initiate, track and record work.

Table 106 shows all attributes of Work.

Table 106 — Attributes of Work::Work
name type description
kind WorkKind Kind of work.
priority String Priority of work.
requestDateTime DateTime Date and time work was requested.
type String inherited from: Document
createdDateTime DateTime inherited from: Document
lastModifiedDateTime | DateTime inherited from: Document
revisionNumber String inherited from: Document
electronipAddress ElectronicAddress | inherited from: Document
subject String inherited from: Document
title String inherited from: Document
docStatups Status inherited from: Document
status Status inherited from: Docunient
aliasNanje String inherited from: IdéntifiedObject
mRID String inherited from:“ldentifiedObject
name String inherited from: IdentifiedObject
Table 107 shows all association ends ef Work with other classes.
Table 107 — Association ends of Work::Work with other classes
[mult [mult to] name type description
from]
[0..%] [0..*] Customers Customer All the customers for which this wofk is
performed.
[0..1] [0..*] ConfidurationEvents ConfigurationEvent inherited from: Document
[0..1] [0..*] DiagramObjects DiagramObject inherited from: IdentifiedObject
[1..1] [0./\Names Name inherited from: IdentifiedObject
6.7 Package Customers
6.7.1 General

This package contains the core information classes that support customer billing applications.

Figure 40 shows class diagram Customersinheritance.
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Figure 40 — Class diagram Customers::Customersinheritance

Figure 41 — Class diagram Customers::CustomersOverview

This digagram shows the inheritance hierarchy for normative classes from this package, [as well
as enufnerations and compound types:
Figure #1 shows class diagram _CustomersOverview.
Dacumsnt Location
-[CustomerAccounts CustomerAccount +CustomerAccount “Sarvicelocations Servicelocation
0.7 | +q biMirgCycle: String [0.1] |4 o7 accessMethod: String [..1]
<\ budgetEill: String [0..1] " |+ siteAccessProblem: Strng [0..1]
=+ needsinspection: Boclepn [0..1]
+Cusfomer |1
N +CustomerAgreements —CustomerAgreements
Prgamisationfole o 0
Sustomer ~
= . = Agreen = =
4 imd- i + t R [ t T t t
klnd. CustDmErKlnd [U,‘l] ustomer ustomerAgreements CustDmErAgrgemEnt ustomerAgreements
= specialleed: String [0.1] [ e o
+ wip: Boolean [0.1] T |+ lcadMgmt: String [0..1] -
+ pucNumber: String [0..1] +ServiceCategory | 0.1
+ status: Status [0..1] +CustomerAgreements | 0.
IdentifiedObject
+PricingStructures | 0.7 ServiceCategory
Dacument +  kind: ServiceKind [0..1]
PricingStructure T i
Document ServiceCategory | 1
Tariff +Tariffs +PricingStructures | = code: String [0.1] +PricingStructures
<+ revenuekind: RevenueKind [0..1]
+ startDate: Date [0.1] (0.7 0."| + taxExemption: Boolean [0..1] 0.
<+ endDate: Date [0..1] + dailyEstimatedUsage: Integer [0..1]
=+ dailyCeilingUsage: Integer [0..1]
=+ dailyFloorUsage: Integer [0..1] IEC 318/13
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This diagram shows normative classes from this package.

6.7.2
Kind of

Table 108 shows all literals of CustomerKind.

CustomerKind enumeration

customer.

Table 108 - Literals of Customers::CustomerKind

literal

description

6.7.3

Accoun
typicall

Table 1

residential

Residential customer.

residential AndCommercial

Residential and commercial customer.

residentialAndStreetlight

Residential and streetlight customer.

residentialStreetlightOthers

Residential streetlight or other related
customer.

residentialFarmService

Residential farm service customer.

commerciallndustrial

Commercial industrial customer.

pumpingLoad

Pumping load customer!

windMachine

Wind machine customer.

energyServiceSupplier

Customer as,energy service supplier.

energyServiceScheduler

Custome€r'as energy service scheduler.

internalUse

Internal use customer.

other

Qther kind of customer.

RevenueKind enumeration

ting classification of the type’ of revenue collected for the customer agrg

y used to break down accounts for revenue accounting.

09 shows all literals_of RevenueKind.

Table 109 — Literals of Customers::RevenueKind

literal

description

residential

Residential revenue.

nonResidential

Non-residential revenue.

6.7.4
Kind of

Table 1

commercial Commercial revenue.
industrial Industrial revenue.
irrigation Irrigation revenue.

streetLight

Streetlight revenue.

other

Other revenue kind.

ServiceKind enumeration

service.

10 shows all literals of ServiceKind.

ement,


https://iecnorm.com/api/?name=cf9f1e201c6b7dccb93cfca8fd22ada0

-122 -

61968-11 © IEC:2013

Table 110 - Literals of Customers::ServiceKind

literal description

electricity Electricity service.

gas Gas service.

water Water service.

time Time service.

heat Heat service.

refuse Refuse (waster) service.

sewerage Sewerage service.

rates Rates (e.g. tax, charge, toll, duty, tariff,

etc.) service.

tvLicence TV license service.

internet Internet service.

other Other kind of service.
6.7.5 Customer
Organisation receiving services from service supplier.

Table 111 shows all attributes of Customer.

Table 111 — Attributes of Customers::Customer

name type description

kind CustomerKind | Kind of customér.

specialNped String True if custemer organisation has special service needs such as life support,
hospitals, etc.

vip Boolean Trué.if_this is an important customer. Importance is for matters differenf than
those in 'specialNeed' attribute.

pucNumber String (if applicable) Public utilities commission (PUC) identification number.

status Status Status of this customer.

aliasNanje String inherited from: IdentifiedObject

mRID Stfing inherited from: IdentifiedObject

name String inherited from: IdentifiedObject

Table 12 stows aftassocration ends of Customer withother classes:

Table 112 — Association ends of Customers::Customer with other classes

[mult [mult to] name type description

from]

[0..%] [0..*] Works Work All the works performed for this

customer.

[0..1] [0..*] EndDevices EndDevice All end devices of this customer.

[1..1] [0..*] CustomerAccounts CustomerAccount All accounts of this customer.

[1..1] [0..*] CustomerAgreements CustomerAgreement All agreements of this customer.

[0..1] [0..*] ConfigurationEvents ConfigurationEvent inherited from: OrganisationRole

[0..%] [0..1] Organisation Organisation inherited from: OrganisationRole



https://iecnorm.com/api/?name=cf9f1e201c6b7dccb93cfca8fd22ada0

61968-11 © IEC:2013 - 123 -

[mult [mult to] name type description
from]

[0..1] [0..*] DiagramObjects DiagramObject inherited from: IdentifiedObject
[1..1] [0..*] Names Name inherited from: IdentifiedObject
6.7.6 CustomerAccount

Assignment of a group of products and services purchased by the customer through a
customer agreement, used as a mechanism for customer billing and payment. It contains
common information from the various types of customer agreements to create billings
(invoicesyfer

O cuctaomar and racaiva nayvy
oC

L ant
TrotoTre ot rectTve T

paye

Table 113 shows all attributes of CustomerAccount.

Table 113 — Attributes of Customers::CustomerAccount

Hame type description
billingCygle String Cycle day on which the associated customer account will norgally be
billed, used to determine when to produce the billing.
budgetBil String Budget bill code.
type String inherited from: Document
createdDateTime DateTime inherited from: Documeént
lastModifiedDateTime | DateTime inherited from: Document
revisionNumber String inherited from: Doeument
electronipAddress ElectronicAddress | inherited from:"Document
subject String inheritedifrom: Document
title String inherited from: Document
docStatups Status inherited from: Document
status Status inherited from: Document
aliasNanje String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
Table 114 shows)all association ends of CustomerAccount with other classes.

Tal1|e 114 — Association ends of Customers::CustomerAccount with other clas

|ses

[mult [mult to] name type description

from]

[0..1] [0..*] PaymentTransactions Transaction All payment transactions for this
customer account.

[1..1] [0..*] CustomerAgreements CustomerAgreement All agreements for this customer
account.

[0..%] [1..1] Customer Customer Customer owning this account.

[0..1] [0..*] ConfigurationEvents ConfigurationEvent inherited from: Document

[0..1] [0..*] DiagramObjects DiagramObject inherited from: IdentifiedObject

[1..1] [0..*] Names Name inherited from: IdentifiedObject
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6.7.7 CustomerAgreement

Agreement between the customer and the service supplier to pay for service at a specific
service location. It records certain billing information about the type of service provided at the
service location and is used during charge creation to determine the type of service.

Table 115 shows all attributes of CustomerAgreement.

Table 115 — Attributes of Customers::CustomerAgreement

name type description

loadMgm String Load-management-code-
signDatej Date inherited from: Agreement
validitylnterval DateTimelnterval inherited from: Agreement
type String inherited from: Document
createdDateTime DateTime inherited from: Document
lastModifiedDateTime | DateTime inherited from: Document
revisionNumber String inherited from: Document
electronipAddress ElectronicAddress | inherited from: Document
subject String inherited from: Document

title String inherited from: Document
docStatups Status inherited from: Docament
status Status inherited from:.Document
aliasNanje String inherited from», IdentifiedObject
mRID String inherited frem: IdentifiedObject
name String inherited from: IdentifiedObject

Table 116 shows all association.ends of CustomerAgreement with other classes.

Tabl¢ 116 — Association ends of Customers::CustomerAgreement with other classes

[mult [mult to] name type description

from]

[0..%] [0..*] ServicéLocations ServicelLocation All service locations regulated by this
customer agreement.

[0..1] [0..*]-AuxiliaryAgreements AuxiliaryAgreement All (non-service related) auxiliary
agreements that refer to this customer
agreement.

[0..%] [0..*] PricingStructures PricingStructure All pricing structures applicable to this
customer agreement.

[0..1] [0..*] UsagePoints UsagePoint All service delivery points regulated by
this customer agreement.

[0..7] [0..1] ServiceCategory ServiceCategory Service category for this agreement.

[0..7] [1..1] Customer Customer Customer for this agreement.

[0..%] [1..1] CustomerAccount CustomerAccount Customer account owning this
agreement.

[0..%] [0..7] DemandResponseProgram All demand response programs the

DemandResponsePrograms customer is enrolled in through this
customer agreement.

[0..1] [0..*] MeterReadings MeterReading (could be deprecated in the future) All
meter readings for this customer
agreement.
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[mult [mult to] name type description

from]

[0..7] [1..1] ServiceSupplier ServiceSupplier Service supplier for this customer
agreement.

[0..1] [0..*] ConfigurationEvents ConfigurationEvent inherited from: Document

[0..1] [0..*] DiagramObjects DiagramObject inherited from: IdentifiedObject

[1..1] [0..*] Names Name inherited from: IdentifiedObject

6.7.8 PricingStructure

Grouping of pricing components and prices used in the creation of customer charges and the

eligibility criteria under which these terms may be offered to a customer. The_reaspns for

groupirlg include state, customer classification, site characteristics, classification (|.e. fee

price sfructure, deposit price structure, electric service price structure, etc.)rand accpunting

requirements.

Table 117 shows all attributes of PricingStructure.

Table 117 — Attributes of Customers::PricingStructure
mame type description

code String Unique user-allocated/key. for this pricing structure, used by
company representatives to identify the correct price structufe for
allocating to a customer. For rate schedules it is often prefixed by
a state code.

revenuelind RevenueKind (accounting)Kind of revenue, often used to determine the giace
period allowed, before collection actions are taken on a customer
(grace periods vary between revenue classes).

taxExemption Boolean True'if’this pricing structure is not taxable.

dailyEstinatedUsage Integer Used in place of actual computed estimated average when history
of usage is not available, and typically manually entered by
customer accounting.

dailyCeillngUsage Integer Absolute maximum valid non-demand usage quantity used iy
validating a customer's billed non-demand usage.

dailyFlodrUsage Integer Absolute minimum valid non-demand usage quantity used in
validating a customer's billed non-demand usage.

type String inherited from: Document

createdDateTime DateTime inherited from: Document

lastModifiedDateTime | DateTime inherited from: Document

revisionNumber String inherited from: Document

electronicAddress ElectronicAddress——irherited-from+—Besument

subject String inherited from: Document

title String inherited from: Document

docStatus Status inherited from: Document

status Status inherited from: Document

aliasName String inherited from: IdentifiedObject

mRID String inherited from: IdentifiedObject

name String inherited from: IdentifiedObject

Table 118 shows all association ends of PricingStructure with other classes.
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Table 118 — Association ends of Customers::PricingStructure with other classes

[mult [mult to] name type description

from]

[0..7] [0..*] UsagePoints UsagePoint All service delivery points (with
prepayment meter running as a stand-
alone device, with no
CustomerAgreement or Customer) to
which this pricing structure applies.

[0..1] [0..*] Transactions Transaction All transactions applying this pricing
structure.

[0..%] [0..*] Tariffs Tariff All tariffs used by this pricing structure.

[0..%] [0..*] CustomerAgreements CustomerAgreement All customer agreements with this
pricing structure.

[0..%] [1..1] ServiceCategory ServiceCategory Service category to which this-pricipg
structure applies.

[0..1] [0..*] ConfigurationEvents ConfigurationEvent inherited from: Document

[0..1] [0..*] DiagramObjects DiagramObject inherited from: |dentifiedObject

[1..1] [0..*] Names Name inherited from: IdentifiedObject

6.7.9 ServiceCategory

Categofy of service provided to the customer.

Table 119 shows all attributes of ServiceCategory,

Table 119 — Attributes of Customers::ServiceCategory
mame type description

kind ServiceKind Kind of service.

aliasNanje String inherited from: IdentifiedObject

mRID String inherited from: IdentifiedObject

name String inherited from: IdentifiedObject

Table 120 shows all'association ends of ServiceCategory with other classes.

Table 120.~-/Association ends of Customers::ServiceCategory with other classes

[mult [mult to] name type description

from]

[0..1] [0..*] ConfigurationEvents ConfigurationEvent All configuration events created for this
service category.

[1..1] [0..*] PricingStructures PricingStructure All pricing structures applicable to this
service category.

[0..1] [0..*] CustomerAgreements CustomerAgreement All customer agreements with this
service category.

[0..1] [0..*] UsagePoints UsagePoint All usage points that deliver this
category of service.

[0..1] [0..*] DiagramObjects DiagramObject inherited from: IdentifiedObject

[1..1] [0..*] Names Name inherited from: IdentifiedObject
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6.7.10 ServicelLocation
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A real estate location, commonly referred to as premises.

Table 121 shows all attributes of ServicelLocation.

Table 121 — Attributes of Customers::ServiceLocation

name type description
accessMethod String Method for the service person to access this service location. For
example, a description of where to obtain a key if the facility is
unmanned and secured.
siteAccepsProblem String Problems previously encountered when visiting or performing
work on this location. Examples include: bad dog, violent
customer, verbally abusive occupant, obstructions, safety
hazards, etc.
needsingpection Boolean True if inspection is needed of facilities at this service locatipn.
This could be requested by a customer, due to)suspected
tampering, environmental concerns (e.g.¢afire in the vicinity), or
to correct incompatible data.
type String inherited from: Location
mainAddfess StreetAddress inherited from: Location
secondafyAddress StreetAddress inherited from: Location
phone1 TelephoneNumber | inherited from: Location
phone2 TelephoneNumber | inherited from: Location
electronipAddress ElectronicAddress inherited from:¢ltocation
geolnfoReference String inherited from? Location
direction String inherited, from: Location
status Status inherited from: Location
aliasNanje String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
Table 122 shows all asseciation ends of ServiceLocation with other classes.
Taple 122 —¢Association ends of Customers::ServiceLocation with other classes
[mult [mult to] name type description
from]
[01] [ﬂ *] EndDevices EndDevice All end devices that measure the sérvice
delivered to this service location.
[0..1] [0..*] UsagePoints UsagePoint All usage points delivering service (of
the same type) to this service location.
[0..7] [0..*] CustomerAgreements CustomerAgreement All customer agreements regulating this
service location.
[0..1] [0..*] PowerSystemResources PowerSystemResource inherited from: Location
[0..1] [0..*] ConfigurationEvents ConfigurationEvent inherited from: Location
[0..%] [0..1] CoordinateSystem CoordinateSystem inherited from: Location
[1..1] [0..*] PositionPoints PositionPoint inherited from: Location
[0..1] [0..*] Assets Asset inherited from: Location
[0..1] [0..*] DiagramObjects DiagramObject inherited from: IdentifiedObject
[1..1] [0..*] Names Name inherited from: IdentifiedObject
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6.7.11 Tariff

Document, approved by the responsible regulatory agency, listing the terms and conditions,
including a schedule of prices, under which utility services will be provided. It has a unique

number within the state or province. For rate schedules it is frequently allocated by the
affiliated Public utilities commission (PUC).

Table 123 shows all attributes of Tariff.

Table 123 — Attributes of Customers::Tariff

name type description

startDate Date Date tariff was activated.
endDate Date (if tariff became inactive) Date tariff was terminated,
type String inherited from: Document
createdDateTime DateTime inherited from: Document
lastModifiedDateTime | DateTime inherited from: Document
revisionNumber String inherited from: Document
electronipAddress ElectronicAddress inherited from: Document
subject String inherited from: Document
title String inherited from: Document
docStatus Status inherited from: Document
status Status inherited from: Document
aliasNanje String inherited from; ldentifiedObject
mRID String inherited fram: IdentifiedObject
name String inherited from: IdentifiedObject
Table 124 shows all association ends of Tariff with other classes.

Table 124 — Association ends of Customers::Tariff with other classes
[mult [mult to] name type description
from]
[0..%] [0..*] TariffProfiles TariffProfile All tariff profiles using this tariff.
[0..%] [0..*] PricingStructures PricingStructure All pricing structures using this tariff.
[0..1] [0..*}yConfigurationEvents ConfigurationEvent inherited from: Document
[0..1] [0.<})DiagramObjects DiagramObject inherited from: IdentifiedObject
[1..1] [0..*] Names Name inherited from: IdentifiedObject
6.8 Package Metering
6.8.1 General

This package contains the core information classes that support end device applications with
specialized classes for metering and premise area network devices, and remote reading
functions. These classes are generally associated with the point where a service is delivered
to the customer.

Figure 42 shows class diagram Meteringlnheritance.
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Figure

13 shows class diagram MeteringDatatypes.

Figure 42 — Class diagram Metering::Meteringlnheritance
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This diggram shows enumerations and compound types from this package.

Figure 43 — Class diagram Metering::MeteringDatatypes

Figure B4 shows class diagram MeteringOverviewShort.
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Figure 44 — Class diagram Metering::MeteringOverviewShort

This diagram shows relationships among normative classes from this package (without details
on attributes and associations).
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Figure 45 shows class diagram MeteringUsagePoints.
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Figure 45 — Class diagram Metering::MeteringUsagePoints

This diagram shows the subset of normative classes from this package focused on usage
points.

Figure 46 shows class diagram MeteringEndDevices.
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Figure 46 — Class diagram Metering::MeteringEndDevices
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This diagram shows the subset of normative classes from this package focused on end
devices.


https://iecnorm.com/api/?name=cf9f1e201c6b7dccb93cfca8fd22ada0

~ 134 -

Figure 47 shows class diagram MeteringConfigurationEvents.
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Figure 47 — Class diagram Metering::MeteringConfigurationEvents

agram shows the subset of normative classes from this package focus

18 shows class diagram MeteringMeterReadings.

ed on



https://iecnorm.com/api/?name=cf9f1e201c6b7dccb93cfca8fd22ada0

61968-11 © IEC:2013

135 —

. AssetComtainer| ~EndDevice
IdentifiedOhject| 0.1 +EndDevices i
EndDevice
UsagePoint . o= 0.1 0. +EndDeviceFunctions

+UsagePoint T |+ isVirtual: Boolean [0..1]

0.1 | 0.1 g + isPan: Boolean [0.1] AssetFunmction

~+EndDevice f . : " .
~UsagePaint +UsagePoint installCode: St"_'”g [0.1] EndDeviceFunction

0.1|+ amrSystem: String [0..1]

+  timeZoneOffset: Minutes [0..1] + enabled: Boolean [0.1]

~+EndDeviceEvents +EndDx

0.= 0.

ActivityRecord

EndDeviceEvent

+EndDeviceEvents | 0.7

eviceEvents

Meter

formMumber: String [0..1]

+Meter | 0.1

0.1 |+EndDeviceFunction
0. | +Registers
IdentifiedObject
Register

isWirtual: Boolean [0..1]

+MeterHeadings +MeterReading

0.~ | [o.1
Identified Object
MeterReading +MeterReadings
+  walupsinterval: DateTimelnterwal [0..1]] 0..%
= isCe|ncidentTrigger: Boolean [0..1]

0. 0.1

+MeterRepdings +MeterReading

“+IntervalBlocks

.=

IntervalBlock

~IntervalBlocks

=ReadingType

Tigitetgre oo trege [0..1]
leftDigitCount: Integes[jp..1]
touTier: Timelnterwalf0].1]
touTierMName; String [0.]1]

1

+Register 0.1

% Channels | 0"

IdentifiedObfect

Channel

+ isVirtual: Boolean [¢..1]

+Channel |0.1

=ReadingType [0..1

0."

IdentifisdQbject
ReadingType

|D“- 0.7 |+IntervalBlocks PendingCalculation, +ReadingType | | +ReadingTypg 1
=IntervalBlocks
o l|* scalarFleat: Float [024] +PendingCalculation
=+ scalarNumeratos; ‘Ynteger [0..1]
+PendingCalculation| +  scalarDenominater: Integer [0..1] 0.1
+ offset: Integer [0..1]
+ multiplyBeforeadd: Boolean [0..1]
Measpwrement Value
E Readi " .
aseneagiag ~Reading 0. ReadingQuality
+ walue: FlgatNINT] . i .
N - Lt o) 0 +ReadingQualities timeStamp: DateTime [0..1]
source: Sgritg (0. + source: String [0..1]
+ timePetiod: DateTimelnterwval [0..1] + comment: String [0..1]
= eparedDateTime: DateTime [0..1]
=+IntervalReadings
o IntervalReading
+Readings )
g Reading ~+Readings
0."| + reason: ReadingReasonKind [0..1] | 0. IEC 325/13

Figure 48 — Class diagram Metering::MeteringMeterReadings

This diagram
readings.

Figure 49 shows class diagram MeteringEventsAndControls.

shows the subset of normative classes from this package focused on meter
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Figure 49 — Class diagram Metering::MeteringEventsAndControls

This diagram shows the subset of normative classes from this package focused on end device

events, controls and actions.

Figure 50 shows class diagram MeteringMultipliers.
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Figure 50 — Class diagram Metering::MeteringMultipliers
This djagrams shows the subset of normative clasSes from this package focused on
multipliers.

Figure

b1 shows class diagram MeteringTypes.
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Figure 51 — Class diagram Metering::MeteringTypes
This dipgram shows the subset of normative classes from this package focused on| types

used for end device events and controls, and for reading values quality and type.

6.8.2

AmiBillingReadyKind enumeration

Lifecycle states of the metering installation at a usage point with respect to readiness for

billing via advanced metering infrastructure reads.

Table 125 shows all literals of AmiBillingReadyKind.
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Table 125 — Literals of Metering::AmiBillingReadyKind

literal description

enabled Usage point is equipped with an AMI capable meter having communications
capability.

operable Usage point is equipped with an AMI capable meter that is functioning and
communicating with the AMI network.

billingApproved Usage point is equipped with an operating AMI capable meter and accuracy has been
certified for billing purposes.

nonAmi Usage point is equipped with a non AMI capable meter.

amiDisabled Usage point is equipped with an AMI capable meter; however, the AMI functionality

[ fras-beemdisabted-oris ot beimgused:

amiCapal)Ie Usage point is equipped with an AMI capable meter that is not yet currently’eguipped
with a communications module.

nonMetefed Usage point is not currently equipped with a meter.

6.8.3 ComDirectionKind enumeration

Kind offcommunication direction.
Table 126 shows all literals of ComDirectionKind.

Table 126 — Literals of Metering:{ComDirectionKind

iteral description
fromDevice Communication is from device.
toDevice| Communication is to device;
biDirecti¢nal Communication with the‘device is bi-directional.

6.8.4 ComTechnologyKind.enumeration

Kind oflcommunication technology.
Table 127 shows all literals of ComTechnologyKind.

Table 127 — Literals of Metering::ComTechnologyKind

iteral description

cellular Communicates using a public cellular radio network. A specific variant of 'rf'.

ethernet Communicates using one or more of a family of frame-based computer networking
technologies conforming to the IEEE 802.3 standard.

homePlug Communicates using power line communication technologies conforming to the
standards established by the HomePlug Powerline Alliance. A specific variant of 'plc'.

pager Communicates using a public one-way or two-way radio-based paging network. A
specific variant of 'rf'.

phone Communicates using a basic, wireline telephone system.

plc Communicates using power line communication technologies.

rf Communicates using private or public radio-based technology.

rfMesh Communicates using a mesh radio technology. A specific variant of 'rf'.

zigbee Communicates using radio communication technologies conforming to the standards

established by the ZigBee. A specific variant of 'rf'.
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6.8.5 EndDeviceFunctionKind enumeration

Kind of end device function.
Table 128 shows all literals of EndDeviceFunctionKind.

Table 128 - Literals of Metering::EndDeviceFunctionKind

literal description

reverseFlow Detection and monitoring of reverse flow.

demandResponse Demand response functions.

metrolog Presentation of metered values to a user or another system (always a function.gf a
meter, but might not be supported by a load control unit).

outageHistory Reporting historical power interruption data.

relaysPr¢ggramming Support for one or more relays that may be programmable in the meéter’(and tied to
TOU, time pulse, load control or other functions).

onRequgstRead On-request reads.

autonompusDst Autonomous application of daylight saving time (DST).

electricMetering Electricity metering.

gasMetefing Gas metering.

waterMefering Water metering.

6.8.6 MeterMultiplierKind enumeration

Kind oflmeter multiplier.
Table 129 shows all literals of MeterMultiplierKind.

Table 129 - Literals of Metering::MeterMultiplierKind

iteral description

kH Meter kh (watthour) constant. The number of watthours that must be applied to the
metento cause one disk revolution for an electromechanical meter or the numbef of
watthours represented by one increment pulse for an electronic meter.

kR Register multiplier. The number to multiply the register reading by in order to ge
kWh.
kE Test constant.
ctRatio Current transformer ratio used to convert associated quantities to real measurements.
ptRatio Potential transformer ratio used to convert associated quantities to real
measurements.
transformerRatio Product of the CT ratio and PT ratio.

6.8.7 RandomisationKind enumeration

Kind of randomisation to be applied to control the timing of end device control commands
and/or the definition of demand response and load control events. Value other than 'none' is
typically used to mitigate potential deleterious effects of simultaneous operation of multiple
devices.

Table 130 shows all literals of RandomisationKind.
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Table 130 — Literals of Metering::RandomisationKind

literal description

start Start time of an event or control action affecting one or more multiple devices is
randomised.

end End time of an event or control action affecting one or more devices is randomised to
prevent simultaneous operation.

startAndEnd Both the start time and the end time of an event or control action affecting one or
more devices are randomised to prevent simultaneous operation.

default Randomisation of start and/or end times involving the operation of one or more
devices is controlled by default settings for the device(s).

none Netttrerthrestarttimremor-theemnd-timeofameventorcomtrotactiomaffectimgome or

more devices is randomised.

6.8.8 ReadingReasonKind enumeration

Reasor) for the reading being taken.

Table 131 shows all literals of ReadingReasonKind.

Table 131 - Literals of Metering::ReadingReasonKind

iteral

description

installatipn

Reading(s) taken or to be taken in conjunction with installation of a meter.

removal Reading(s) taken or to be taken in*€onjunction with removal of a meter.

inquiry Reading(s) taken or to be takenmin response to an inquiry by a customer or othe
party.

billing Reading(s) taken or to hé’taken in response to a billing-related inquiry by a custbmer
or other party. A variant of 'inquiry'.

moveln Reading(s) taken or;to be taken in conjunction with a customer move-in event.

moveOulf Reading(s) taken'or to be taken in conjunction with a customer move-out event.

demandReset

Reading(s)taken or to be taken in conjunction with the resetting of one or more
demand registers in a meter.

serviceDJsconnect

Reading(s) taken or to be taken in conjunction with a disconnection of service.

serviceCpnnect

Reading(s) taken or to be taken in conjunction with a connection or re-connectign of
service.

loadMangagement

Reading(s) taken or to be taken to support management of loads on distribution
networks or devices.

loadResegarch

Reading(s) taken or to be taken to support research and analysis of loads on
distribution networks or devices.

other

Reading(s) taken or to be taken for some other reason or purpose.

6.8.9 ServiceMultiplierKind enumeration

Kind of service multiplier.

Table 132 shows all literals of ServiceMultiplierKind.
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Table 132 — Literals of Metering::ServiceMultiplierKind

literal description
ctRatio Current transformer ratio used to convert associated quantities to real measurements.
ptRatio Voltage transformer ratio used to convert associated quantities to real measurements.
transformerRatio Product of the CT ratio and PT ratio.

6.8.10 TransmissionModeKind enumeration

Transmission mode for end device display controls, applicable to premises area network
(PAN) dlevices.

Table 133 shows all literals of TransmissionModeKind.

Table 133 — Literals of Metering::TransmissionModeKind

iteral description
normal Message transmission mode whereby messages or commands are sent to specific
devices.
anonymdus Message transmission mode whereby messages‘or commands are broadcast to

unspecified devices listening for such communications.

both Message transmission mode whereby messages or commands are sent by both
'normal’ and 'anonymous' methods.

6.8.11 | UsagePointConnectedKind enumeration

State of the usage point with respect to connection to the network.
Table 134 shows all literals of UsagePaintConnectedKind.

Table 134 — Literals of Metering::UsagePointConnectedKind

iteral description

connectgd Fhe-usage point is connected to the network and able to receive or send the
applicable commodity (electricity, gas, water, etc.).

physicallyDisconnectéd.»| The usage point has been disconnected from the network at a point upstream of{ the
meter. The usage point is unable to receive or send the applicable commodity
(electricity, gas, water, etc.). A physical disconnect is often achieved by utilisingla

field crew.
logicallyDisconnected The usage point has been disconnected through operation of a disconnect funct|on
VVi“IiII “IU IIIUtUI pIUDUIIt dt ﬁIU usdyc }IUiIIt. TiIU usadyrc pUiIIt ib ulldIUiU tU IUb\:‘iV or

send the applicable commodity (electricity, gas, water, etc.) A logical disconnect can
often be achieved without utilising a field crew.

6.8.12 ControlledAppliance compound

Appliance controlled with a PAN device control.

Table 135 shows all attributes of ControlledAppliance.
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Table 135 — Attributes of Metering::ControlledAppliance

name type description
isElectricVehicle Boolean True if the appliance is an electric vehicle.
isExteriorLighting Boolean True if the appliance is exterior lighting.
isInteriorLighting Boolean True if the appliance is interior lighting.
isGenerationSystem Boolean True if the appliance is a generation system.
isHvacCompressorOrFurnace Boolean True if the appliance is HVAC compressor or furnace.
islrrigationPump Boolean True if the appliance is an irrigation pump.
isManagedCommerciallndustrialLoad | Boolean lTrug,- if the appliance is managed commercial or industrial

oad.

isPoolPumpSpadacuzzi Boolean True if the appliance is a pool, pump, spa or jasuzzi.
isSimpleMiscLoad Boolean True if the appliance is a simple miscellangous’load.
isSmartAppliance Boolean True if the appliance is a smart appliance:
isStripAnldBaseboardHeater Boolean True if the appliance is a stip or baseboard heater.
isWaterHeater Boolean True if the appliance is a water heater.
6.8.13 [ EndDeviceCapability compound

Inherent capabilities of an end device (i.e., the functions-it‘supports).

Table 136 shows all attributes of EndDeviceCapability:

Table 136 — Attributes of Metering::EndDeviceCapability

name type description

reverseFlow Boolean True if reverse flow function is supported.

demandResponse Boolean True if demand response function is supported.

metrolog Boolean True if metrology function is supported.

outageHistory Boolean True if outage history function is supported.

relaysProggramming Boolean True if relays programming function is supported.

onRequ¢gstRead Boolean True if on request read function is supported.

autonompusDst Boolean True if autonomous DST (daylight saving time) functipn is
supported.

communjcation Boolean True if communication function is supported.

connectlis¢onnect Boolean True if connect and disconnect function is supported.

electricMetering Bootean True ifefectric meterimg function s supported:

gasMetering Boolean True if gas metering function is supported.

waterMetering Boolean True if water metering function is supported.

textMessage Boolean True if the displaying of text messages is supported.

pricinglnfo Boolean True if pricing information is supported.

pulseOutput Boolean True if device produces pulse outputs.

pressureCompensation Boolean True if device performs pressure compensation for metered
quantities.

temperatureCompensation Boolean True if device performs temperature compensation for
metered quantities.

superCompressibilityCompensation | Boolean True if device performs super compressibility compensation

for metered quantities.
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6.8.14 EndDeviceTiming compound

Timing for the control actions of end devices.
Table 137 shows all attributes of EndDeviceTiming.

Table 137 — Attributes of Metering::EndDeviceTiming

name type description

duration Minutes Duration of the end device control action or the business event that
is the subject of the end device control.

P a = P 4
durationlprdefimite Dooredar Toe 1T auratorr 1S maeliie.

interval DateTimelnterval Start and end time of an interval during which end device _coptrol
actions are to be executed.

randomigation RandomisationKind Kind of randomisation to be applied to the end device contrgl actions
to be executed.

6.8.15 | RationalNumber compound

Rational number = 'numerator' / 'denominator’.
Table 138 shows all attributes of RationalNumber.

Table 138 — Attributes of Metering::RationalNumber

mame type description

numerat

=

Integer Numerator

denomingtor Integer Denaminator. Value 1 indicates the number is a simple inteder.

6.8.16 | Readinglnterharmonic compound

Interhafmonics are represented as a rational number 'numerator' / 'denominatof’, and

harmorjics are represented using the same mechanism and identified by 'denominator'31.
Table 139 shows allattributes of Readinglnterharmonic.
Table 139 — Attributes of Metering::Readinginterharmonic
|||ame type description
numeratrlr Integer Interharmonic numerator Valile 0 means nat applicable Value 1

is used in combination with 'denominator'=2 to represent
interharmonic 1/2, and with 'denominator'=1 it represents
fundamental frequency. Finally, values greater than 1 indicate the
harmonic of that order (e.g., 'numerator'=5 is the fifth harmonic).

denominator Integer Interharmonic denominator. Value 0 means not applicable. Value
2 is used in combination with 'numerator'=1 to represent
interharmonic 1/2. Finally, value 1 indicates the harmonic of the
order specified with 'numerator’.

6.8.17 BaseReading

Common representation for reading values. Note that a reading value may have multiple
qualities, as produced by various systems (‘ReadingQuality.source").

Table 140 shows all attributes of BaseReading.
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Table 140 — Attributes of Metering::BaseReading

name type description

value String Value of this reading.

source String System that originally supplied the reading (e.g., customer, AMI
system, handheld reading system, another enterprise system,
etc.).

timePeriod DateTimelnterval Start and end of the period for those readings whose type has a
time attribute such as 'billing', seasonal’ or
'forTheSpecifiedPeriod'.

reportedDateTime DateTime (used only when there are detailed auditing requirements) Date
and time at which the reading was first delivered to the metering
system.

timeStamp DateTime inherited from: MeasurementValue

sensorAgcuracy PerCent inherited from: MeasurementValue

aliasNanje String inherited from: IdentifiedObject

mRID String inherited from: IdentifiedObject

name String inherited from: IdentifiedObject

Table 141 shows all association ends of BaseReading with other classes.

Table 141 — Association ends of Metering::BaseReading with other classes

[mult [mult to] name type description

from]

[0..1] [0..*] ReadingQualities ReadingQuality, All qualities of this reading.

[1..1] [0..1] RemoteSource RemoteSourte inherited from: MeasurementValue

[1..1] [0..1] MeasurementValueQuality inherited from: MeasurementValue
MeasurementValueQuality

[0..%] [1..1] MeasurementValueSource inherited from: MeasurementValue
MeasurementValueSource

[0..1] [0..*] DiagramObjects DiagramObject inherited from: IdentifiedObject

[1..1] [0..*] Names Name inherited from: IdentifiedObject

6.8.18 | Channel

A single path>for the collection or reporting of register values over a period of time. For

example, ,a register which measures forward energy can have two channels, one prpviding
bulk qufantity readings and the other providing interval readings of a fixed interval size.

Table 142 shows all attributes of Channel.

Table 142 — Attributes of Metering::Channel

name type description
isVirtual Boolean If true, the data is being calculated by an enterprise system rather
than metered directly.
aliasName String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject

Table 143 shows all association ends of Channel with other classes.
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[mult [mult to] name type description

from]

[0..7] [0..1] Register Register Register whose values are
collected/reported by this channel.

[0..1] [0..1] ReadingType ReadingType Reading type for register values
reported/collected by this channel.

[0..1] [0..*] DiagramObjects DiagramObject inherited from: IdentifiedObject

[1..1] [0..*] Names Name inherited from: IdentifiedObject

6.8.19 | ComFunction

Commuynication function of communication equipment or a device such as a meter

Table 144 shows all attributes of ComFunction.

Table 144 — Attributes of Metering::ComFun¢tion

npme type description

amrAddress String Communication ID number (€39. serial number, IP address,
telephone number, etc.)®©f the AMR module which serves th|s
meter.

amrRouter String Communication ID.number (e.g. port number, serial number|data
collector ID, etc. )of the parent device associated to this AMR
module.

direction ComDirectionKind Kind of communication direction.

technology ComTechnologyKind | Kind of:‘communication technology.

enabled Boolean inherited from: EndDeviceFunction

programlD String inherited from: AssetFunction

firmware|D String inherited from: AssetFunction

hardwarg|D String inherited from: AssetFunction

passwor String inherited from: AssetFunction

configlD String inherited from: AssetFunction

aliasNanje String inherited from: IdentifiedObject

mRID String inherited from: IdentifiedObject

name String inherited from: IdentifiedObject

Table 145 shows all association ends of ComFunction with other classes.

Table 145 — Association ends of Metering::ComFunction with other classes

[mult [mult to] name type description

from]

[0..%] [0..1] ComModule ComModule Module performing this communication
function.

[0..%] [0..1] EndDevice EndDevice inherited from: EndDeviceFunction

[0..1] [0..*] Registers Register inherited from: EndDeviceFunction

[0..1] [0..*] DiagramObjects DiagramObject inherited from: IdentifiedObject

[1..1] [0..*] Names Name inherited from: IdentifiedObject
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An asset having communications capabilities that can be paired with a meter or other end
device to provide the device with communication ability, through associated communication
function. An end device that has communications capabilities through embedded hardware
can use that function directly (without the communication module), or combine embedded
communication function with additional communication functions provided through an external
communication module (e.g. zigbee).

Table 146 shows all attributes of ComModule.

Table 146 — Attributes of Metering::ComModule

name type description

amrSystem String Automated meter reading (AMR) system communicating with
this com module.

timeZoneOffset Minutes Time zone offset relative to GMT for the)lécation of thig com
module.

supporfisAutonomousDst Boolean If true, autonomous DST (daylight savings time) functiqn is
supported.

type String inherited from: Asset

utcNumber String inherited from: Asset

serialNimber String inherited from: Asset

lotNumber String inherited from< Asset

purchagePrice Money inherited from® Asset

critical Boolean inherited,from: Asset

electrogicAddress ElectronicAddress inherited from: Asset

lifecycl¢ LifecycleDate inherited from: Asset

acceptdnceTest AcceptanceTest inherited from: Asset

initialC¢ndition String inherited from: Asset

initialLgssOfLife PerCent inherited from: Asset

status Status inherited from: Asset

aliasName String inherited from: IdentifiedObject

mRID String inherited from: IdentifiedObject

name String inherited from: IdentifiedObject

Table 147 shows all association ends of ComModule with other classes.

Table 147 — Association ends of Metering::ComModule with other classes

[mult [mult to] name type description

from]

[0..1] [0..*] ComFunctions ComFunction All functions this communication module
performs.

[0..7] [0..*] PowerSystemResources PowerSystemResource inherited from: Asset

[0..7] [0..*] ActivityRecords ActivityRecord inherited from: Asset

[0..1] [0..*] ConfigurationEvents ConfigurationEvent inherited from: Asset

[0..7] [0..1] Location Location inherited from: Asset

[0..7] [0..*] OrganisationRoles AssetOrganisationRole inherited from: Asset

[0..7] [0..1] AssetContainer AssetContainer inherited from: Asset

[0..7] [0..1] AssetInfo Assetlnfo inherited from: Asset
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[mult [mult to] name type description
from]

[0..1] [0..*] DiagramObjects DiagramObject inherited from: IdentifiedObject
[1..1] [0..*] Names Name inherited from: IdentifiedObject

6.8.21 DemandResponseProgram

Demand response program.

Table 148 shows all attributes of DemandResponseProgram.

Table 148 — Attributes of Metering::DemandResponseProgram

name type description

type String Type of demand response program; examples are CPP (crftical-
peak pricing), RTP (real-time pricing), DILE, (direct load control),
DBP (demand bidding program), BIP (bas€ interruptible
program). Note that possible types ghange a lot and it wodld be
impossible to enumerate them all.

validityInterval DateTimelnterval Interval within which the progrfam is valid.
aliasName String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdéntifiedObject

Table 149 shows all association ends of DemandResponseProgram with other classes.

Table 149 — Association ends of Metering::DemandResponseProgram with other glasses

[mult [mult to] name type description
from]
[0..%] [0..*] CustomerAgreements CustomerAgreement All customer agreements through [which

the customer is enrolled in this dgmand
response program.

[0..7] [0..*] UsagePointGroups UsagePointGroup All usage point groups enrolled in|this
demand response program.

[0..7] [0..*] EndDeviceGroups EndDeviceGroup All groups of end devices enrolleq in this
demand response program.

[0..1] [0..*]«BiagramObjects DiagramObject inherited from: IdentifiedObject

[1..1] [0.*1"Names Name inherited from: IdentifiedObject

6.8.22 EndDevice

Asset container that performs one or more end device functions. One type of end device is a
meter which can perform metering, load management, connect/disconnect, accounting
functions, etc. Some end devices, such as ones monitoring and controlling air conditioners,
refrigerators, pool pumps may be connected to a meter. All end devices may have
communication capability defined by the associated communication function(s). An end device
may be owned by a consumer, a service provider, utility or otherwise.

There may be a related end device function that identifies a sensor or control point within a
metering application or communications systems (e.g., water, gas, electricity).

Some devices may use an optical port that conforms to the ANSI C12.18 standard for
communications.
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Table 150 shows all attributes of EndDevice.

Table 150 — Attributes of Metering::EndDevice

name type description

isVirtual Boolean If true, there is no physical device. As an example, a virtual
meter can be defined to aggregate the consumption for two or
more physical meters. Otherwise, this is a physical hardware
device.

isPan Boolean If true, this is a premises area network (PAN) device.

installCode String Installation code.

amrSystém String Automated meter reading (AMR) system responsible Tor
communications to this end device.

timeZongOffset Minutes Time zone offset relative to GMT for the location ofythis enjd
device.

type String inherited from: Asset

utcNumbjer String inherited from: Asset

serialNumber String inherited from: Asset

lotNumber String inherited from: Asset

purchasgPrice Money inherited from: Asset

critical Boolean inherited from: Asset

electronipAddress ElectronicAddress inherited from: Asset

lifecycle LifecycleDate inherited from: Asset

acceptarjceTest AcceptanceTest inherited from*sset

initialCondition String inherited(from: Asset

initialLogsOfLife PerCent inherited from: Asset

status Status inherited from: Asset

aliasNanje String inherited from: IdentifiedObject

mRID String inherited from: IdentifiedObject

name String inherited from: IdentifiedObject

Table 151 shows all aSsociation ends of EndDevice with other classes.

Table 154—= Association ends of Metering::EndDevice with other classes

[mult [mult to] name type description

from]

[0..%] ot EmdDeviceinfo EmdDevicetnfo Ermddevice data:

[0..1] [0..*] EndDeviceFunctions EndDeviceFunction All end device functions this end device
performs.

[0..%] [0..1] Customer Customer Customer owning this end device.

[0..7] [0..1] ServiceLocation ServicelLocation Service location whose service delivery
is measured by this end device.

[0..%] [0..*] EndDeviceGroups EndDeviceGroup All end device groups referring to this
end device.

[0..%] [0..*] EndDeviceControls EndDeviceControl All end device controls sending
commands to this end device.

[0..1] [0..*] EndDeviceEvents EndDeviceEvent All events reported by this end device.

[0..%] [0..1] UsagePoint UsagePoint Usage point to which this end device
belongs.

[0..1] [0..*] Seals Seal inherited from: AssetContainer
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[mult [mult to] name type description
from]
[0..1] [0..*] Assets Asset inherited from: AssetContainer
[0..%] [0..*] PowerSystemResources PowerSystemResource inherited from: Asset
[0..7] [0..*] ActivityRecords ActivityRecord inherited from: Asset
[0..1] [0..*] ConfigurationEvents ConfigurationEvent inherited from: Asset
[0..7] [0..1] Location Location inherited from: Asset
[0..%] [0..*] OrganisationRoles AssetOrganisationRole inherited from: Asset
[0..%] [0..1] AssetContainer AssetContainer inherited from: Asset
[0..%] [0—H-Assetinfe Assetlnfo inhoritodfrom—Asset
[0..1] [0..*] DiagramObjects DiagramObject inherited from: IdentifiedObject
[1..1] [0..*] Names Name inherited from: IdentifiedObject
6.8.23 [ EndDeviceAction root class
Action/command performed by an end device on a device other than\the end device.
Table 152 shows all attributes of EndDeviceAction.
Table 152 — Attributes of Metering::EndDeviceAction
mame type description
commang String Command text.
duration Minutes Amount of time the action of this control is to remain active.
durationlndefinite Boolean True if\the action of this control is indefinite.
startDatdTime DateTime Statt date and time for action of this control.
Table 153 shows all association ends of EndDeviceAction with other classes.
Table 153 — Association ends of Metering::EndDeviceAction with other classes
[mult [mult te] name type description
from]
[0..1] [0..1] EndDeviceControl EndDeviceControl End device control issuing this end
device action.
6.8.24 EndDeviceControl

Instructs an end device (or an end device group) to perform a specified action.

Table 154 shows all attributes of EndDeviceControl.



https://iecnorm.com/api/?name=cf9f1e201c6b7dccb93cfca8fd22ada0

61968-11 © IEC:2013

- 151 -

Table 154 — Attributes of Metering::EndDeviceControl

name

type

description

issuerTrackinglD

String

Identifier assigned by the initiator (e.g. retail electric provider)
of an end device control action to uniquely identify the demand
response event, text message, or other subject of the control
action. Can be used when cancelling an event or text message
request or to identify the originating event or text message in a
consequential end device event.

issuerlD

String

Unique identifier of the business entity originating an end device
control.

reason

String

Reason for the control action that allows to determine how to
continue processing. For example disconnect meter command

may require different processing by the receiving system if it
has been issued for a network-related reason (protectiony pr for
a payment-related reason.

schedulgdinterval

DateTimelnterval

(if control has scheduled duration) Date and time_interval the
control has been scheduled to execute within!

priceSignal FloatQuantity (if applicable) Price signal used as paranieter for this end
device control.

drProgramLevel Integer Level of a demand response programjrequest, where
O=emergency. Note: Attribute is(not defined on
DemandResponseProgram asiit iS not its inherent property (it
serves to control it).

drProgramMandatory Boolean Whether a demand response program request is mandatory

Note: Attribute is not-défined on DemandResponseProgram-as it
is not its inherent property (it serves to control it).

primaryDeviceTiming

EndDeviceTiming

Timing for the cantrol actions performed on the device identified
in the end dexice control.

secondafyDeviceTiming

EndDeviceTiming

Timing forthe control actions performed by devices that are
responding to event related information sent to the primary
devicgiindicated in the end device control. For example, Ipad
control actions performed by a PAN device in response to
demand response event information sent to a PAN gatewaly
server.

aliasNanje String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject

Table 155 shows all’association ends of EndDeviceControl with other classes.
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Table 155 — Association ends of Metering::EndDeviceControl with other classes

[mult [mult to] name type description
from]
[0..7] [0..*] EndDevices EndDevice All end devices receiving commands
from this end device control.
[0..1] [0..1] EndDeviceAction EndDeviceAction End device action issued by this end
device control.
[0..7] [0..*] UsagePointGroups UsagePointGroup All usage point groups receiving
commands from this end device control.
[0..7] [1..1] EndDeviceControlType EndDeviceControlType Type of this end device control.
[0..7] [t UsagePoimts UsagePuoimt AttUsage poiTts TeTeiviTTg commTaTngs
from this end device control.
[0..7] [0..*] EndDeviceGroups EndDeviceGroup All end device groups receiving
commands from this end device coptrol.
[0..1] [0..*] DiagramObjects DiagramObject inherited from: IdentifiedObject
[1..1] [0..*] Names Name inherited from: IdentifiedObject
6.8.25 [ EndDeviceControlType
Detailed description for a control produced by an end device. Values in attributes allow for
creatioh of recommended codes to be used for identifying end device controls as follows:
<type>|<domain>.<subDomain>.<eventOrAction>.
Table 156 shows all attributes of EndDeviceControfDype.
Table 156 — Attributes of Metering::EndDeviceControlType
mame type description
type String TLype of physical device from which the control was created.|A
value of zero (0) can be used when the source is unknown.
domain String High-level nature of the control.
subDomain String More specific nature of the control, as a further sub-categorisation
of 'domain’.
eventOrAction String The most specific part of this control type. It is mainly in the|form
of a verb that gives action to the control that just occurred.
aliasNanje String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject

Table 157 shows all association ends of EndDeviceControlType with other classes.

Table 157 — Association ends of Metering::EndDeviceControlType with other classes

[mult [mult to] name type description

from]

[1..1] [0..*] EndDeviceControls EndDeviceControl All end device controls of this type.
[0..1] [0..*] DiagramObjects DiagramObject inherited from: IdentifiedObject
[1..1] [0..*] Names Name inherited from: IdentifiedObject
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Event detected by a device function associated with the end device.

Table 158 shows all attributes of EndDeviceEvent.

Table 158 — Attributes of Metering::EndDeviceEvent

name type description

userlD String (if user initiated) ID of user who initiated this end device event.

issuerTrackinglD String Identifier assigned by the initiator (e.g. retail electric provider) of
dartl Ulll.lI UIUV;LaU LzUIIi.IUi ab“UII i.U UII;L{UUiy |u'c:||i.|fy “Iv U‘UIIIdII
response event, text message, or other subject of the contrg|
action. Can be used when cancelling an event or text message
request or to identify the originating event or text message in a
consequential end device event.

issuerlD String Unique identifier of the business entity originating an end dejvice
control.

createdDateTime DateTime inherited from: ActivityRecord

type String inherited from: ActivityRecord

severity String inherited from: ActivityRecord

reason String inherited from: ActivityRecord

status Status inherited from: ActivityReCord

aliasNanje String inherited from: IdentifiedObject

mRID String inherited from:.ldentifiedObject

name String inherited from IdentifiedObject

Table 159 shows all association ends of EndDeviceEvent with other classes.

Table 159 — Association ends of Metering::EndDeviceEvent with other class¢s

[mult [mult to] name type description

from]

[0..7] [0..1] EndDevice EndDevice End device that reported this end device
event.

[0..%] [1..1] EndDevieceEventType EndDeviceEventType Type of this end device event.

[0..1] [0..*] EndDeviceEventDetails EndDeviceEventDetail All details of this end device event.

[0..%] [0..1}UsagePoint UsagePoint Usage point for which this end device
event is reported.

[0*] [ﬂ 1] l\Anfannading I\Anfnrﬂnnding Set of measured values to which thlis
event applies.

[0..7] [0..*] Assets Asset inherited from: ActivityRecord

[0..1] [0..*] DiagramObjects DiagramObject inherited from: IdentifiedObject

[1..1] [0..*] Names Name inherited from: IdentifiedObject

6.8.27 EndDeviceEventDetail root class

Name-value pair, specific to end device events.

Table 160 shows all attributes of EndDeviceEventDetail.
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Table 160 — Attributes of Metering::EndDeviceEventDetail

C:2013

name

type

description

name

String

Name.

value

StringQuantity

Value, including unit information.

Table 161 shows all association ends of EndDeviceEventDetail with other classes.

Table 161 — Association ends of Metering::EndDeviceEventDetail with other classes

[mult [mult to] name type description
from]
[0..7] [0..1] EndDeviceEvent EndDeviceEvent End device owning this detail:

6.8.28 | EndDeviceEventType

Detailed description for an event produced by an end device. Valués in attributes allow for

creatioh of recommended codes to be used for identifying end _device events as {ollows:

<type>|<domain>.<subDomain>.<eventOrAction>.

Table 162 shows all attributes of EndDeviceEventType.

Table 162 — Attributes of Metering::EndDeviceEventType
mame type description

type String Type of physical device from which the event was created. A
value-ofizero (0) can be used when the source is unknown.

domain String High-level nature of the event. By properly classifying event$ by a
small set of domain codes, a system can more easily run regorts
based on the types of events that have occurred or been
received.

subDomain String More specific nature of the event, as a further sub-categorisption
of 'domain’.

eventOrAction String The most specific part of this event type. It is mainly in the form of
a verb that gives action to the event that just occurred.

aliasNanje String inherited from: IdentifiedObject

mRID String inherited from: IdentifiedObject

name String inherited from: IdentifiedObject

Table 163 shows all association ends

of EndDeviceEventType with other classes.

Table 163 — Association ends of Metering::EndDeviceEventType with other classes

[mult [mult to] name type description

from]

[1..1] [0..*] EndDeviceEvents EndDeviceEvent All end device events of this type.
[0..1] [0..*] DiagramObjects DiagramObject inherited from: IdentifiedObject
[1..1] [0..*] Names Name inherited from: IdentifiedObject
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EndDeviceFunction

- 155 -

Function performed by an end device such as a meter, communication equipment, controllers,

etc.

Table 164 shows all attributes of EndDeviceFunction.

Table 164 — Attributes of Metering::EndDeviceFunction

name type description
enabled Boolean True if the function is enabled.
programiD String inherited from: AssetFunction
firmware|D String inherited from: AssetFunction
hardwargID String inherited from: AssetFunction
passwor String inherited from: AssetFunction
configlD String inherited from: AssetFunction
aliasNanje String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
Table 165 shows all association ends of EndDeviceFunction with other classes.
Table 165 — Association ends of Metering::EndDeviceFunction with other classes
[mult [mult to] name type description
from]
[0..%] [0..1] EndDevice EndDevice End device that performs this functjon
[0..1] [0..*] Registers Register All registers for quantities metered |by
this end device function.
[0..1] [0..*] DiagramObjects DiagramObject inherited from: IdentifiedObject
[1..1] [0..*] Names Name inherited from: IdentifiedObject
6.8.30 | EndDeviceGroup
Abstragtion for‘management of group communications within a two-way AMR system or the
data fof a group of related end devices. Commands can be issued to all of the end devices
that belongto the group using a defined group address and the underlying AMR
commujnication infrastructure.

Table 166 shows all attributes of EndDeviceGroup.

Table 166 — Attributes of Metering::EndDeviceGroup

name type description
aliasName String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject

Table 167 shows all association ends

of EndDeviceGroup with other classes.
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Table 167 — Association ends of Metering::EndDeviceGroup with other classes

[mult [mult to] name type description
from]
[0..7] [0..*] EndDevices EndDevice All end devices this end device group
refers to.
[0..7] [0..*] EndDeviceControls EndDeviceControl All end device controls sending
commands to this end device group.
[0..7] [0..7] DemandResponseProgra All demand response programs this
DemandResponsePrograms m group of end devices is enrolled in.
[0..1] [0..*] DiagramObjects DiagramObject inherited from: IdentifiedObject
[1..1] Ot Names Narme irerited-fromdemntifredObject
6.8.31 | EndDevicelnfo
End deyice data.
Table 168 shows all attributes of EndDevicelnfo.
Table 168 — Attributes of Metering::EndDeévicelnfo
name type description
capabilit EndDeviceCapability Inherent capabilities”of\the device (i.e., the functions it suppprts).
phaseCopunt Integer Number of potential phases the end device supports, typically 0, 1
or 3.
ratedCurfent CurrentFlow Rated current:
ratedVol{age Voltage Rated_voltage.
isSolidState Boolean If true; this is a solid state end device (as opposed to a
mechanical or electromechanical device).

aliasNanje String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
Table 169 shows alltassociation ends of EndDevicelnfo with other classes.

Table 169 - Association ends of Metering::EndDevicelnfo with other classes
[mult [mult to] name type description
from]
[0..1] [0..*] EndDevices EndDevice All end devices described with this data.
[0..1] [0..*] PowerSystemResource PowerSystemResource inherited from: Assetinfo
[0..1] [0..*] Assets Asset inherited from: Assetinfo
[0..1] [0..1] AssetModel AssetModel inherited from: Assetinfo
[0..1] [0..*] DiagramObjects DiagramObject inherited from: IdentifiedObject
[1..1] [0..*] Names Name inherited from: IdentifiedObject
6.8.32 IntervalBlock root class

Time sequence of readings of the same reading type. Contained interval readings may need
conversion through the application of an offset and a scalar defined in associated pending.
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Table 170 shows all association ends of IntervalBlock with other classes.

Table 170 — Association ends of Metering::IntervalBlock with other classes

[mult [mult to] name type description

from]

[0..7] [0..1] PendingCalculation PendingCalculation Pending calculation to apply to interval
reading values contained by this block
(after which the resulting reading type is
different than the original because it
reflects the conversion result).

[0..%] [0..%] IntervalReadings IntervalReading Interval reading contained in this block.

[0..%] [1..1] ReadingType ReadingType Type information for interval readinjg
values contained in this block.

[0..7] [0..1] MeterReading MeterReading Meter reading containing this interyal
block.

6.8.33 | IntervalReading

Data cpptured at regular intervals of time. Interval data could e captured as incrgmental
data, apsolute data, or relative data. The source for the data is<Usually a tariff quantify or an
engineg¢ring quantity. Data is typically captured in time-tagged, uniform, fixed-length intervals
of 5 mip, 10 min, 15 min, 30 min, or 60 min.

NOTE Ipterval Data is sometimes also called "Interval Data Readings" (IDR).

Table 171 shows all attributes of IntervalReading.

Table 171 — Attributes of Metering::IntervalReading

mame type description

value Float inherited from: BaseReading

source String inherited from: BaseReading
timePerigpd DateTimelnterval inherited from: BaseReading
reportedDateTime DateTime inherited from: BaseReading
timeStamp DateTFime inherited from: MeasurementValue
sensorAgcuracy PerCent inherited from: MeasurementValue
aliasNanje String inherited from: IdentifiedObject

mRID String inherited from: IdentifiedObject

name String inherited from: IdentifiedObject

Table 172 shows all association ends of IntervalReading with other classes.

Table 172 — Association ends of Metering::IntervalReading with other classes

[mult [mult to] name type description

from]

[0..7] [0..*] IntervalBlocks IntervalBlock All blocks containing this interval
reading.

[0..1] [0..*] ReadingQualities ReadingQuality inherited from: BaseReading

[1..1]

[0..1] RemoteSource

RemoteSource

inherited from: MeasurementValue

[1..1]

[0..1]
MeasurementValueQuality

MeasurementValueQuality

inherited from: MeasurementValue
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[mult [mult to] name type description
from]
[0..7] [1..1] MeasurementValueSource inherited from: MeasurementValue
MeasurementValueSource
[0..1] [0..*] DiagramObjects DiagramObject inherited from: IdentifiedObject
[1..1] [0..*] Names Name inherited from: IdentifiedObject
6.8.34 Meter

Physical asset that performs the metering role of the usage point. Used for measuring

COI’]SUI’TIpﬁUII and—detectiomrofevernts:
Table 173 shows all attributes of Meter.
Table 173 — Attributes of Metering::Meter
mame type description

formNumber String Meter form designation per ANSI C1240 or other applicable
standard. An alphanumeric designation denoting the circuit
arrangement for which the metex(is applicable and its specific
terminal arrangement.

isVirtual Boolean inherited from: EndDevice

isPan Boolean inherited from: EndDevice

installCofe String inherited from: EndDevice

amrSystem String inherited from; EndDevice

timeZongOffset Minutes inherited fcrom: EndDevice

type String inherited from: Asset

utcNumber String inherited from: Asset

serialNumber String inherited from: Asset

lotNumbgr String inherited from: Asset

purchasgPrice Money inherited from: Asset

critical Boolean inherited from: Asset

electronipAddress ElectronicAddress inherited from: Asset

lifecycle LifecycleDate inherited from: Asset

acceptarjceTest AcceptanceTest inherited from: Asset

initialCondition String inherited from: Asset

initiaILOS|sOfLife PerCent inherited from: Asset

1

status Status inherited from: Asset

aliasName String inherited from: IdentifiedObject

mRID String inherited from: IdentifiedObject

name String inherited from: IdentifiedObject

Table 174 shows all association ends of Meter with other classes.
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Table 174 — Association ends of Metering::Meter with other classes

[mult [mult to] name type description
from]
[0..1] [0..*] MeterMultipliers MeterMultiplier All multipliers applied at this meter.
[0..1] [0..*] MeterReadings MeterReading All meter readings provided by this
meter.
[0..1] [0..*] MeterServiceWorks MeterServiceWork All non-replacement works on this meter.
[0..1] [0..*] VendingTransactions Transaction All vending transactions on this meter.
[0..1] [0..*] MeterReplacementWorks | MeterServiceWork All works on replacement of this old
meter.
[0..7] [0..1] EndDevicelnfo EndDevicelnfo inherited from: EndDevice
[0..1] [0..*] EndDeviceFunctions EndDeviceFunction inherited from: EndDevice
[0..7] [0..1] Customer Customer inherited from: EndDevice
[0..%] [0..1] ServiceLocation ServicelLocation inherited from: EndDeyvice
[0..7] [0..*] EndDeviceGroups EndDeviceGroup inherited from: EndDevice
[0..%] [0..*] EndDeviceControls EndDeviceControl inherited from:; EndDevice
[0..1] [0..*] EndDeviceEvents EndDeviceEvent inherited\from: EndDevice
[0..%] [0..1] UsagePoint UsagePoint inherited from: EndDevice
[0..1] [0..*] Seals Seal inherited from: AssetContainer
[0..1] [0..*] Assets Asset inherited from: AssetContainer
[0..%] [0..*] PowerSystemResources PowerSystemResource inherited from: Asset
[0..7] [0..*] ActivityRecords ActivityRecord inherited from: Asset
[0..1] [0..*] ConfigurationEvents ConfigurationEvent inherited from: Asset
[0..7] [0..1] Location Location inherited from: Asset
[0..%] [0..*] OrganisationRoles AssetQOrganisationRole inherited from: Asset
[0..%] [0..1] AssetContainer AssetContainer inherited from: Asset
[0..7] [0..1] AssetInfo AssetlInfo inherited from: Asset
[0..1] [0..*] DiagramObijects DiagramObject inherited from: IdentifiedObject
[1..1] [0..*] Names Name inherited from: IdentifiedObject
6.8.35 | MeterMultiplier
Multiplier applied at the meter.
Table 175shows all attributes of MeterMultiplier.
Table 175 — Attributes of Metering::MeterMultiplier

name type description
kind MeterMultiplierKind Kind of multiplier.
value Float Multiplier value.
aliasName String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject

Table 176 shows all association ends of MeterMultiplier with other classes.
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Table 176 — Association ends of Metering::MeterMultiplier with other classes

[mult [mult to] name type description

from]

[0..7] [0..1] Meter Meter Meter applying this multiplier.

[0..1] [0..*] DiagramObjects DiagramObject inherited from: IdentifiedObject

[1..1] [0..*] Names Name inherited from: IdentifiedObject

6.8.36 MeterReading

Set of yatuesobtaimedfronmT themeteT:

Table 177 shows all attributes of MeterReading.

Table 177 — Attributes of Metering::MeterReading
name type description
valuesinf{erval DateTimelnterval Date and time intervalof the data items
contained within this meter reading.

isCoincidentTrigger Boolean If true, this meter reading is the meter readjng
for which ather coincident meter readings qre
requested or provided.

aliasNanje String inherited from: IdentifiedObject

mRID String inherited from: IdentifiedObject

name String inherited from: IdentifiedObject

Table 178 shows all association ends of MeterReading with other classes.

[able 178 — Association ends of Metering::MeterReading with other classeg

[mult [mult to] name type description

from]

[0..7] [0..1] CustomerAgreement CustomerAgreement (could be deprecated in the future)
Customer agreement for this meter
reading.

[0..1] [0..*] EndDeViceEvents EndDeviceEvent All end device events associated wjth
this set of measured values.

[0..%] [0..1}-UsagePoint UsagePoint Usage point from which this meter
reading (set of values) has been
obtained.

[0..1] [0..*] IntervalBlocks IntervalBlock All interval blocks contained in this
meter reading.

[0..%] [0..1] Meter Meter Meter providing this reading.

[0..7] [0..*] Readings Reading All reading values contained within this
meter reading.

[0..1] [0..*] DiagramObjects DiagramObject inherited from: IdentifiedObject

[1..1] [0..*] Names Name inherited from: IdentifiedObject

6.8.37 MeterServiceWork

Work involving meters.

Table 179 shows all attributes of MeterServiceWork.
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Table 179 — Attributes of Metering::MeterServiceWork

name type description
kind WorkKind inherited from: Work
priority String inherited from: Work
requestDateTime DateTime inherited from: Work
type String inherited from: Document
createdDateTime DateTime inherited from: Document
lastModifiedDateTime DateTime inherited from: Document
revisionNumber String inherited from: Document
electronipAddress ElectronicAddress inherited from: Document
subject String inherited from: Document
title String inherited from: Document
docStatus Status inherited from: Document
status Status inherited from: Documen?
aliasNanje String inherited from: IdentifiedObject
mRID String inherited from:AdentifiedObject
name String inherited from: tdentifiedObject

Table 180 shows all association ends of MeterServiceWork with

other classes.

Taple 180 — Association ends of Metering::MeterServiceWork with other classes

[mult [mult to] name type description

from]

[0..%] [0..1] Meter Meter Meter on which this non-replacement
work is performed.

[0..7] [0..1] OldMeter Meter Old meter replaced by this work.

[0..%] [0..1] UsagePoint UsagePoint Usage point to which this meter sefvice
work applies.

[0..7] [0..*] Customers Customer inherited from: Work

[0..1] [0..*] ConfigurationEvents ConfigurationEvent inherited from: Document

[0..1] [0..] DiagramObjects DiagramObject inherited from: IdentifiedObject

[1..1] [0..*] Names Name inherited from: IdentifiedObject

6.8.38 MetrotogyRequirement

A specification of the metering requirements for a particular point within a network.

Table 181 shows all attributes of MetrologyRequirement.

Table 181 — Attributes of Metering::MetrologyRequirement

name type description
reason ReadingReasonKind Reason for this metrology requirement being
specified.
aliasName String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
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Table 182 shows all association ends of MetrologyRequirement with other classes.

Table 182 — Association ends of Metering::MetrologyRequirement with other classes

[mult [mult to] name type description

from]

[0..7] [0..*] UsagePoints UsagePoint All usage points having this metrology
requirement.

[0..7] [1..*] ReadingTypes ReadingType All reading types required to be collected
by this metrology requirement.

[0..1] [0..*] DiagramObijects DiagramObject inherited from: IdentifiedObject

[1..1] [0..*] Names Name inherited from: IdentifiedObjeoct

6.8.39 | PanDemandResponse

PAN control used to issue action/command to PAN devices during.asdemand responge/load
control|event.

Table 183 shows all attributes of PanDemandResponse.

Table 183 — Attributes of Metering::PanDemandResponse

npme type description
appliancg ControlledAppliance | Appliance being controlled.
avgLoadAdjustment | PerCent Used to define a maximum energy usage limit as a percentape of

the client implementations specific average energy usage. The
load @djustment percentage is added to 100 % creating a
percentage limit applied to the client implementations specif|
ayerage energy usage. A

3]

coolingOffset Temperature Requested offset to apply to the normal cooling setpoint at the
time of the start of the event. It represents a temperature chnge
that will be applied to the associated cooling set point. The
temperature offsets will be calculated per the local temperatpre in
the thermostat. The calculated temperature will be interpretgdd as
the number of degrees to be added to the cooling set point.
Sequential demand response events are not cumulative. The
offset shall be applied to the normal setpoint.

coolingSetpoint Temperature Requested cooling set point. Temperature set point is typically
defined and calculated based on local temperature.

dutyCycle PerCent Maximum "on" state duty cycle as a percentage of time. For
example, if the value is 80, the device would be in an "on" state
for 80 % of the time for the duration of the action.

heatingOffset Temperature Requested offset to apply to the normal heating setpoint at the
time of the start of the event. It represents a temperature change
that will be applied to the associated heating set point. The
temperature offsets will be calculated per the local temperature in
the thermostat. The calculated temperature will be interpreted as
the number of degrees to be subtracted from the heating set
point. Sequential demand response events are not cumulative.
The offset shall be applied to the normal setpoint.

heatingSetpoint Temperature Requested heating set point. Temperature set point is typically
defined and calculated based on local temperature.
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name type description

cancelControlMode String Encoding of cancel control.

cancelDateTime DateTime Timestamp when a canceling of the event is scheduled to start.

cancelNow Boolean If true, a canceling of the event should start immediately.

criticalityLevel String Level of criticality for the action of this control. The action taken
by load control devices for an event can be solely based on this
value, or in combination with other load control event fields
supported by the device.

enrolimentGroup String Provides a mechanism to direct load control actions to groups of
PAN devices. It can be used in conjunction with the PAN device
types.

commang String inherited from: EndDeviceAction

duration Minutes inherited from: EndDeviceAction

durationlndefinite Boolean inherited from: EndDeviceAction

startDatdTime DateTime inherited from: EndDeviceAction

Table 184 shows all association ends of PanDemandResponse with ‘ather classes.

Table 184 — Association ends of Metering::PanDemandResponse with other classes

[mult [mult to] name type description
from]

[0..1] [0..1] EndDeviceControl EndDeviceControl inherited from: EndDeviceAction
6.8.40 | PanDisplay

PAN agtion/command used to issue the displaying of text messages on PAN devices.

Table 185 shows all attributes of PanDisplay.

Table 185 — Attributes of Metering::PanDisplay

name type description
confirmafionRequired Boolean If true, the requesting entity (e.g. retail eledtric
provider) requires confirmation of the succgssful
display of the text message.
priority String Priority associated with the text message tg be
displayed.
textMesqage String Text to be displayed by a PAN device.

transmissionMode

TransmissionModeKind

Transmission mode to be used for this PAN
display control.

command String inherited from: EndDeviceAction
duration Minutes inherited from: EndDeviceAction
durationIndefinite Boolean inherited from: EndDeviceAction
startDateTime DateTime inherited from: EndDeviceAction

Table 186 shows all association ends of PanDisplay with other classes.
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Table 186 — Association ends of Metering::PanDisplay with other classes

[mult [mult to] name type description
from]

[0..1] [0..1] EndDeviceControl EndDeviceControl inherited from: EndDeviceAction
6.8.41 PanPricing

PAN action/command used to issue pricing information to a PAN device.

Table 187 shows all attributes of PanPricing
Table 187 — Attributes of Metering::PanPricing
mame type description

providerlD Integer Unique identifier for the commodity provider.
command String inherited from: EndDeviceAction

duration Minutes inherited from: EndDeviceAction
durationlndefinite Boolean inherited from: EndDeviceActiof
startDatgTime DateTime inherited from: EndDeviceActian

Table 188 shows all association ends of PanPricingwith other classes.

Table 188 — Association ends of Metering::PanPricing with other classes

[mult [mult to] name type description

from]

[0..1] [0..*] PanPricingDetails PanPricingDetail All pricing details issued by this PAN
pricing command/action.

[0..1] [0..1] EndDeviceControl EndDeviceControl inherited from: EndDeviceAction

6.8.42 [ PanPricingDetail root class

Detail fpr a single price command/action.

Table 189 shows’all attributes of PanPricingDetail.

Table 189 — Attributes of Metering::PanPricingDetail

name type description

alternateCostDelivered Float Alternative measure of the cost of the energy consumed. An
example might be the emissions of CO, for each kWh of
electricity consumed providing a measure of the
environmental cost.

alternateCostUnit String Cost unit for the alternate cost delivered field. One example is
kg of CO; per unit of measure.

currentTimeDate DateTime Current time as determined by a PAN device.

generationPrice Money Price of the commodity measured in base unit of currency per
'unitOfMeasure’.

generationPriceRatio Float Ratio of 'generationPrice' to the "normal"” price chosen by the
commodity provider.

priceTierCount Integer Maximum number of price tiers available.
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name type description

price Money Price of the commodity measured in base unit of currency per
'unitOfMeasure’.

priceRatio Float Ratio of 'price’ to the "normal" price chosen by the commodity
provider.

priceTier Integer Pricing tier as chosen by the commodity provider.

rateLabel String Label of the current billing rate specified by commodity
provider.

registerTier String Register tier accumulating usage information.

unitOfMeasure String Defines commodity as well as its base unit of measure.

priceTiertabet String Tabefrfor price ter.

Table 190 shows all association ends of PanPricingDetail with other classes.

Table 190 — Association ends of Metering::PanPricingDetail with-other classés

[mult [mult to] name type description

from]

[0..7] [0..1] PanPricing PanPricing PAN prieing command/action issuir]g this
price.detail.

6.8.43 | PendingCalculation root class

When present, a scalar conversion that needs to‘be applied to every IntervalReadin
containfed in IntervalBlock. This conversion(results in a new associated ReadirijgType,
reflecting the true dimensions of IntervalReading values after the conversion.

Table 191 shows all attributes of PendingCalculation.

Table 191 — Attributes of Metering::PendingCalculation

name

type

description

scalarFldat

Float

(if scalar is floating number) When multiplied with
'IntervalReading.value', it causes a unit of measure convelfsion
to occur, according to the 'ReadingType.unit'.

scalarNumerator

Integer

(if scalar is integer or rational number) When the scalar is|a
simple integer, and this attribute is presented alone and
multiplied with 'IntervalReading.value', it causes a unit of
measure conversion to occur, resulting in the
'ReadingType.unit'. It is never used in conjunction with
'scalarFloat', only with 'scalarDenominator'.

scalarDenominator

Integer

(if scalar is rational number) When 'IntervalReading.value' is
multiplied by 'scalarNumerator' and divided by this value, it
causes a unit of measure conversion to occur, resulting in the
'ReadingType.unit".

offset

Integer

(if applicable) Offset to be added as well as multiplication using
scalars.

multiplyBeforeAdd

Boolean

Whether scalars should be applied before adding the 'offset’.

g.value
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Table 192 shows all association ends of PendingCalculation with other classes.

Table 192 — Association ends of Metering

::PendingCalculation with other classes

[mult [mult to] name type description
from]
[0..1] [1..1] ReadingType ReadingType Reading type resulting from this pending
conversion.
[0..1] [0..*] IntervalBlocks IntervalBlock All blocks of interval reading values to
which this pending conversion applies.
6.8.44 | Reading
Specifi¢ value measured by a meter or other asset, or calculated by a system. Each Reading
is assofiated with a specific ReadingType.
Table 193 shows all attributes of Reading.
Table 193 — Attributes of Metering::Reading
mame type desecription
reason ReadingReasonKind | Reason for this reading being taken.
value Float inherited from: BaseReading
source String inherited from: BaseReading
timePeripd DateTimelnterval inherited from» BaseReading
reportedDateTime DateTime inheritedfrom: BaseReading
timeStanpp DateTime inherited from: MeasurementValue
sensorAgcuracy PerCent inherited from: MeasurementValue
aliasNanje String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
Table 194 shows all_association ends of Reading with other classes.
Table194 — Association ends of Metering::Reading with other classes
[mult [mult to] name type description
from]
[0..%] [0..*] MeterReadings MeterReading All meter readings (sets of values)
containing this reading value.
[0..%] [1..1] ReadingType ReadingType Type information for this reading value.
[0..1] [0..*] ReadingQualities ReadingQuality inherited from: BaseReading
[1..1] [0..1] RemoteSource RemoteSource inherited from: MeasurementValue
[1..1] [0..1] MeasurementValueQuality inherited from: MeasurementValue
MeasurementValueQuality
[0..%] [1..1] MeasurementValueSource inherited from: MeasurementValue
MeasurementValueSource
[0..1] [0..*] DiagramObjects DiagramObject inherited from: IdentifiedObject
[1..1] [0..*] Names Name inherited from: IdentifiedObject
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6.8.45 ReadingQuality root class

Quality of a specific reading value or interval reading value. Note that more than one quality
may be applicable to a given reading. Typically not used unless problems or unusual
conditions occur (i.e., quality for each reading is assumed to be good unless stated otherwise
in associated reading quality type). It can also be used with the corresponding reading quality
type to indicate that the validation has been performed and succeeded.

Table 195 shows all attributes of ReadingQuality.

Table 195 — Attributes of Metering::ReadingQuality

name type description
timeStanpp DateTime Date and time at which the quality code was assigned or
ascertained.
source String System acting as the source of the quality codel
commen String Elaboration on the quality code.

Table 196 shows all association ends of ReadingQuality with other classes.

Tlable 196 — Association ends of Metering::ReadingQuality with other classeps

[mult [mult to] name type description

from]

[0..%] [0..1] Reading BaseReading Reading value to which this quality
applies.

[0..7] [1..1] ReadingQualityType ReadingQualityType Type of this reading quality.

6.8.46 | ReadingQualityType

Detailef description for a quality.of a reading value, produced by an end device or a gystem.
Values|in attributes allow for (creation of the recommended codes to be used for ideptifying

reading value quality codes, as follows: <systemld>.<category>.<subCategory>.

Table 197 shows all attributes of ReadingQualityType.

Table 197 — Attributes of Metering::ReadingQualityType

mame type description

systemld String Identification of the system which has declared the issue with the
dataorprovided-commentary o thedata:

category String High-level nature of the reading value quality.

subCategory String More specific nature of the reading value quality, as a further sub-
categorisation of 'category’.

aliasName String inherited from: IdentifiedObject

mRID String inherited from: IdentifiedObject

name String inherited from: IdentifiedObject
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Table 198 shows all association ends of ReadingQualityType with other classes.

Table 198 — Association ends of Metering::ReadingQualityType with other classes

[mult [mult to] name type description
from]

[1..1] [0..*] ReadingQualities ReadingQuality All reading qualities of this type.
[0..1] [0..*] DiagramObjects DiagramObject inherited from: IdentifiedObject
[1..1] [0..*] Names Name inherited from: IdentifiedObject
6.8.47 | ReadingType

Detailefd description for a type of a reading value. Values in attributes allow for the-cre

recommended codes to be used for identifying reading value types .“as follows:

btion of

<macrdPeriod>.<aggregate>.<measuringPeriod>.<accumulation>.<flowDirection>.<conmmodit
y>.<mgasurementKind>.<interharmonic.numerator>.<interharmonic.denoniinator>.<argiment.
numerdtor>.<argument.denominator>.<tou>.<cpp>.<consumptionTier>.Kphases>.<multiplier>.
<unit>.gcurrency>.

Table 199 shows all attributes of ReadingType.

Table 199 — Attributes of Meteringi:ReadingType

name

type

description

macroPefiod

String

Time period of interest-that reflects how the reading is viewed or
captured over a lofig period of time.

aggregate

String

Salient attributerof the reading data aggregated from individual

endpoints. This is mainly used to define a mathematical operation
carried qu¥adver 'macroPeriod’, but may also be used to describe an
attributé~of the data when the 'macroPeriod' is not defined.

measurirlgPeriod

String

Timevattribute inherent or fundamental to the reading value (as
opposed to 'macroPeriod' that supplies an "adjective" to describe
aspects of a time period with regard to the measurement). It refery to
the way the value was originally measured and not to the frequengy at
which it is reported or presented. For example, an hourly interval pf
consumption data would have value 'hourly' as an attribute. Howeper in
the case of an hourly sampled voltage value, the meterReadings
schema would carry the 'hourly' interval size information.

It is common for meters to report demand in a form that is measuied
over the course of a portion of an hour, while enterprise applicatigns
however commonly assume the demand (in kW or kVAr) normalisg¢d to
1 h. The sytem that receives readings directly from the meter thergefore
shall perform this transformation before publishing readings for uge by
the other enterprise systems. The scalar used is chosen based or| the
block size (not any sub-interval size)

accumulation

String

Accumulation behaviour of a reading over time, usually
'measuringPeriod’, to be used with individual endpoints (as opposed to
'macroPeriod' and 'aggregate' that are used to describe aggregations of
data from individual endpoints).

flowDirection

String

Flow direction for a reading where the direction of flow of the
commodity is important (for electricity measurements this includes
current, energy, power, and demand).

commodity

String

Commodity being measured.

measurementKind

String

Identifies "what" is being measured, as refinement of ‘commodity’.
When combined with 'unit’, it provides detail to the unit of measure. For
example, 'energy' with a unit of measure of 'kWh' indicates to the user
that active energy is being measured, while with 'kVAh' or 'kVArh', it
indicates apparent energy and reactive energy, respectively. 'power’
can be combined in a similar way with various power units of measure:
Distortion power ('distortionVoltAmperes') with 'kVA' is different from
'power' with 'kVA'.
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name

type

description

interharmonic

Readinglinterhar
monic

Indication of a "harmonic" or "interharmonic" basis for the
measurement. Value 0 in 'numerator' and 'denominator' means not
applicable.

argument

RationalNumber

Argument used to introduce numbers into the unit of measure
description where they are needed (e.g., 4 where the measure needs
an argument such as CEMI(n=4)). Most arguments used in practice
however will be integers (i.e., 'denominator'=1).

Value 0 in 'numerator' and 'denominator’' means not applicable.

tou

Integer

Time of use (TOU) bucket the reading value is attributed to. Value 0
means not applicable.

cpp

Integer

Critical peak period (CPP) bucket the reading value is attributed to.
Value 0 means not applicable. Even though CPP is usually considered
a specialised form of time of use 'tou’, this attribute is definedwexqlicitly
for flexibility.

consumptionTier

Integer

In case of common flat-rate pricing for power, in whichlall-purchages

are at a given rate, 'consumptionTier'=0. Otherwise, the value ind|cates
the consumption tier, which can be used in conjunction with TOU pr
CPP pricing.

Consumption tier pricing refers to the methed"of billing in which a
certain "block" of energy is purchased/sold“at one price, after whi¢h the
next block of energy is purchased at another price, and so on, all
throughout a defined period. At the start of the defined period,
consumption is initially zero, and any ‘'usage is measured against the
first consumption tier (‘consumptionTier'=1). If this block of energy is
consumed before the end of the period, energy consumption movgs to
be reconed against the second consumption tier (‘consumptionTigr'=2),
and so on. At the end of the defined period, the consumption
accumulator is reset, and usage within the 'consumptionTier'=1
restarts.

phases

String

Meteriing-specifie'phase code.

multiplie

String

Metering-spegific multiplier.

unit

String

Meteringzspecific unit.

currency

String

Metefing-specific currency.

aliasNanje

String

infrerited from: IdentifiedObject

mRID

String

inherited from: IdentifiedObject

name

String

inherited from: IdentifiedObject

Table 400 shows all‘association ends of ReadingType with other classes.

Table 200 — Association ends of Metering::ReadingType with other classes

[mult
from]

[mult to] name

type description

[0..1] | [0..1] Channel

Channel Channel reporting/collecting register

values with this type information.

[1..1] [0..*] IntervalBlocks

IntervalBlock All blocks containing interval reading

values with this type information.

[1..7] [0..*] MetrologyRequirements

MetrologyRequirement All metrology requirements that require

this reading type to be collected.

[1..1] [0..1] PendingCalculation

PendingCalculation Pending calculation that produced this

reading type.

[1..1] [0..*] Readings

Reading All reading values with this type

information.

[0..1] [0..*] DiagramObjects

DiagramObject inherited from: IdentifiedObject

[1..1] [0..*] Names

Name inherited from: IdentifiedObject
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6.8.48 Register

A device that indicates or records units of the commodity or other quantity measured.
Table 201 shows all attributes of Register.

Table 201 — Attributes of Metering::Register

name type description

isVirtual Boolean If true, the data it produces is calculated or measured by a device other
than a physical end device/meter. Otherwise, any data streams it
produces are measured by the hardware of the end device/meter itself.

rightDigi{Count Integer Number of digits (dials on a mechanical meter) to the right of the
decimal place.

leftDigitGount Integer Number of digits (dials on a mechanical meter) to the left of’the
decimal place; default is normally 5.

touTier Timelnterval Clock time interval for register to beging/cease accumulating time| of
usage (e.g., start at 8:00 am, stop at 5:00 pm).

touTierNpme String Name used for the time of use tier (also known as bin or bucket). |For
example, "peak"”, "off-peak"”, "TOU Category-A", etc.

aliasNanje String inherited from: IdentifiedObject

mRID String inherited from: IdentifiedObject

name String inherited from: IdentifiedObject

Table 402 shows all association ends of Register with other classes.

Table 202 — Association ends of Métering::Register with other classes

[mult [mult to] name type description

from]

[0..1] [0..*] Channels Channel All channels that collect/report valdes
from this register.

[0..%] [0..1] EndDeviceFunction EndDeviceFunction End device function metering quantiities
displayed by this register.

[0..1] [0..*] DiagramObjects DiagramObject inherited from: IdentifiedObject

[1..1] [0..*] Names Name inherited from: IdentifiedObject

6.8.49 | ServiceMultiplier

Multiplierapplied at the usage point.

Table 203 shows all attributes of ServiceMultiplier.

Table 203 — Attributes of Metering::ServiceMultiplier

name type description
kind ServiceMultiplierKind Kind of multiplier.
value Float Multiplier value.
aliasName String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
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Table 204 shows all association ends of ServiceMultiplier with other classes.

Table 204 — Association ends of Metering::ServiceMultiplier with other classes

[mult [mult to] name type description

from]

[0..7] [0..1] UsagePoint UsagePoint Usage point applying this multiplier.
[0..1] [0..*] DiagramObjects DiagramObject inherited from: IdentifiedObject
[1..1] [0..*] Names Name inherited from: IdentifiedObject

6.8.50 | SimpleEndDeviceFunction

Simple[end device function distinguished by 'kind'. Use this class for instances that cannot be
represgnted by another end device function specialisations.

Table 405 shows all attributes of SimpleEndDeviceFunction.

Table 205 — Attributes of Metering::SimpleEndDeviceFunction

name type description
kind EndDeviceFunctionKind Kind of this-function.
enabled Boolean inherited from: EndDeviceFunction
program|D String inherited from: AssetFunction
firmware|D String inherited from: AssetFunction
hardwarg|D String inherited from: AssetFunction
passwor String inherited from: AssetFunction
configlD String inherited from: AssetFunction
aliasNanje String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject

Table 406 shows all association ends of SimpleEndDeviceFunction with other classes.

Table 206 — Association ends of Metering::SimpleEndDeviceFunction with other glasses

[mult [mult to] name type description

from]

[0..%] [0 TTEndDevice EndDevice Thherited from: EndDeviceF unction
[0..1] [0..*] Registers Register inherited from: EndDeviceFunction
[0..1] [0..*] DiagramObjects DiagramObject inherited from: IdentifiedObject
[1..1] [0..*] Names Name inherited from: IdentifiedObject

6.8.51 UsagePoint
Logical or physical point in the network to which readings or events may be attributed. Used

at the place where a physical or virtual meter may be located; however, it is not required that
a meter be present.

Table 207 shows all attributes of UsagePoint.
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Table 207 — Attributes of Metering::UsagePoint

name

type

description

isSdp

Boolean

If true, this usage point is a service delivery point, i.e., a usage point
where the ownership of the service changes hands.

isVirtual

Boolean

If true, this usage point is virtual, i.e., no physical location exists in the
network where a meter could be located to collect the meter readings.
For example, one may define a virtual usage point to serve as an
aggregation of usage for all of a company’s premises distributed widely
across the distribution territory. Otherwise, the usage point is physical,
i.e., there is a logical point in the network where a meter could be
located to collect meter readings.

PhaseCaode

Phase code Number of wi

phaseCode.

deduced from enumeration literal values. For example, ABCN is, three-
phase, four-wire, s12n (splitSecondary12N) is single-phase, thred-wire,
and s1n and s2n are single-phase, two-wire.

grounde

Boolean

True if grounded.

servicePfiority

String

Priority of service for this usage point. Note that usage points at the
same service location can have different prioriti€s.

serviceDgliveryR
emark

String

Remarks about this usage point, for example‘the reason for it being
rated with a non-nominal priority.

estimatefiLoad

CurrentFlow

Estimated load.

checkBilling Boolean True if as a result of an inspection’or otherwise, there is a reason|to
suspect that a previous billing may’have been performed with
erroneous data. Value should be reset once this potential discrepgancy
has been resolved.

ratedCurfent CurrentFlow Current flow that this usage point is configured to deliver.

nominal§erviceV
oltage

Voltage

Nominal service voltage.

ratedPower

ActivePower

Active power that this usage point is configured to deliver.

outageRggion String Outage region in which this usage point is located.

readCycle String Cycleday on which the meter for this usage point will normally be read.
Usually correlated with the billing cycle.

readRoute String Identifier of the route to which this usage point is assigned for

purposes of meter reading. Typically used to configure hand held meter
reading systems prior to collection of reads.

amiBillingReady

AmiBillingReady
Kind

Tracks the lifecycle of the metering installation at a usage point wjith
respect to readiness for billing via advanced metering infrastructure
reads.

connectipnState

UsagePointConn

State of the usage point with respect to connection to the network].

ectedKind
minimalUsageEx Boolean If true, minimal or zero usage is expected at this usage point for
pected situations such as premises vacancy, logical or physical disconnert. It
is used for readings validation and estimation.
aliasName String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject

61968-11 © IEC:2013
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Table 208 shows all association ends of UsagePoint with other classes.

Table 208 — Association ends of Metering::UsagePoint with other classes

[mult [mult to] name type description
from]
[0..7] [0..*] Equipments Equipment All equipment connecting this usage

point to the electrical grid.

[0..1] [0..*] ConfigurationEvents

ConfigurationEvent

All configuration events created for
usage point.

this

[0..%] [0..1] ServiceCategory

ServiceCategory

Service category delivered by this usage

point.

[0..1] [0..*] EndDevices

EndDevice

All end devices at this usage point.

[0..1] [0..*] ServiceMultipliers

ServiceMultiplier

All multipliers applied at this‘usage]
point.

[0..7] [0..1] CustomerAgreement

CustomerAgreement

Customer agreement regulating thi
service delivery point)

[0..7] [0..*] PricingStructures

PricingStructure

All pricing structdres applicable to
service delivery*point (with prepayn
meter rupning’as a stand-alone de
with norCustomerAgreement or
Customier).

his
hent
ice,

[0..7] [0..1] ServiceLocation

ServicelLocation

Service location where the service
delivered by this usage point is
consumed.

[0..7] [0..*] EndDeviceControls

EndDeviceControl

All end device controls sending
commands to this usage point.

[0..1] [0..*] EndDeviceEvents

EndDeviceEvent

All end device events reported for {
usage point.

[0..1] [0..*] MeterReadings

MeterReading

All meter readings obtained from tHi

usage point.

[0..1] [0..*] MeterServiceWorks

MeterServiceWork

All meter service works at this usag
point.

e

[0..7] [0..*] MetrologyRequirements

MetrologyRequirement

All metrology requirements for this
usage point.

[0..7] [0..1] ServiceSupplier

ServiceSupplier

ServiceSupplier (utility) utilising thi
usage point to deliver a service.

T

[0..%] [0..*] UsagePointGroups

UsagePointGroup

All groups to which this usage poin
belongs.

[0..%] [0..1] UsagePointLocation

UsagePointLocation

Location of this usage point.

[0..1] [0..*] DiagramObjects

DiagramObject

inherited from: IdentifiedObject

[1..1] [0£*]"Names

Name

inherited from: IdentifiedObject

6.8.52 UsagePointGroup

Abstraction for management of group communications within a two-way AMR system or the
data for a group of related usage points. Commands can be issued to all of the usage points
that belong to a usage point group using a defined group address and the underlying AMR
communication infrastructure.
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Table 209 shows all attributes of UsagePointGroup.

Table 209 — Attributes of Metering::UsagePointGroup

name type description
aliasName String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject

Table 240 shows all assaciation ends of | lengnpninf(?.rmlln with other classes

Table 210 — Association ends of Metering::UsagePointGroup with other Classgs

[mult [mult to] name type description

from]

[0..7] [0..*] UsagePoints UsagePoint All usage points_in-this group.

[0..7] [0..7] DemandResponseProgra All demand tesponse programs this
DemandResponsePrograms m usage point group is enrolled in.

[0..7] [0..*] EndDeviceControls EndDeviceControl All end‘dévice controls sending

comfmahnds to this usage point group.

[0..1] [0..*] DiagramObjects DiagramObject inherited from: IdentifiedObject

[1..1] [0..*] Names Name inherited from: IdentifiedObject

6.8.53 | UsagePointLocation

Location of an individual usage point.

Table 311 shows all attributes of UsagePointLocation.

Table 211 — Attributes of Metering::UsagePointLocation

mame type description

accessMethod String Method for the service person to access this usage point location.
For example, a description of where to obtain a key if the fagility
is unmanned and secured.

siteAccepsProblem String Problems previously encountered when visiting or performing
work at this location. Examples include: bad dog, violent
customer, verbally abusive occupant, obstructions, safety
hazards, etc.

remark String Remarks about this location.

type String inherited from: Location

mainAddress StreetAddress inherited from: Location

secondaryAddress StreetAddress inherited from: Location

phone1 TelephoneNumber | inherited from: Location

phone2 TelephoneNumber | inherited from: Location

electronicAddress ElectronicAddress inherited from: Location

geolnfoReference String inherited from: Location

direction String inherited from: Location

status Status inherited from: Location

aliasName String inherited from: IdentifiedObject

mRID String inherited from: IdentifiedObject

name String inherited from: IdentifiedObject
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Table 212 shows all association ends of UsagePointLocation with other classes.

Table 212 — Association ends of Metering::UsagePointLocation with other classes

[mult [mult to] name type description
from]

[0..1] [0..*] UsagePoints UsagePoint All usage points at this location.
[0..1] [0..*] PowerSystemResources PowerSystemResource inherited from: Location

[0..1] [0..*] ConfigurationEvents ConfigurationEvent inherited from: Location

[0..%] [0..1] CoordinateSystem CoordinateSystem inherited from: Location

[1..1] fo—HPesitonPoints PositenPoint inhrerited-from—tocation

[0..1] [0..*] Assets Asset inherited from: Location

[0..1] [0..*] DiagramObjects DiagramObject inherited from: IdentifiedObject
[1..1] [0..*] Names Name inherited from: IdentifiedObject

6.9 Package LoadControl

6.9.1

This p4
that su

to the @

Figure

General

ckage is an extension of the Metering package and(contains the information
pport specialised applications such as demand-side management using load
equipment. These classes are generally associated with\the point where a service is dg

ustomer.

b2 shows class diagram LoadControlinhetitance.

Core:
IdentifiedObject

«Compound:

&

Assers::
AssetFunction,

1

Metering::
ErdDieviceFunction

1

RemoteConnectlisconnectinfo

ConnectDisconnectFunction

issrmConnect: Boolean [0..1]
isArmDisconnect: Boolean [0..1]
armedTimeout: Seconds [0..1]
needsWoltagelLimitCheck: Boolean [0..1]
needsPowerLimitCheck: Boolean [0..1]
customerVoltagelimit: Voltage [0..1]
powerLimit: ActivePower [0..1]
usePushbutton: Boolean [0..1]
isEnergyLimiting: Boclean [0..1]
energyLimit: RealEnergy [0..1]
energylUsageWarning: RealEnergy [0..1]
energylUsageStartDateTime: DateTime [0..1]

Classes
control
livered

IEC 329/13

Figure 52 — Class diagram LoadControl::LoadControllnheritance

This diagram shows the inheritance hierarchy for normative classes from this package, as well

as enumerations and compound types.

Figure 53 shows class diagram LoadControlOverview.
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ConnectDisconnectFunction

EndDeviceFunction

=+ isLocalfutoDisconOp: Boolean [0..1]

-+ isLocalfutoReconOp: Boolean [0..1]

~+ isRemotefsutoDisconTp: Boclean [0..1]

+ isRemoteAutoReconOp: Bocolean [0..1]

=+ isDelayedDiscon: Boolean [0..1]

+ eventCount: Integer [0..1]

+ isConnected: Boolean [0..1]

+ rodinfo: RemoteConnectDisconnectinfo [0..1]

IEC 330/13
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This diggram shows normative classes from this package.

Figure 53 — Class diagram LoadControl::LoadControlOverview

6.9.2 RemoteConnectDisconnectinfo compound

Details|of remote connect and disconnect function.

Table 413 shows all attributes of RemoteConnectDisconnectinfo

Table 213 — Attributes of LoadControl::RemoteéConnectDisconnectinfo
name type description

isArmCopnect Boolean True if the RCD*switch has to be armed before a connect actjon can
be initiated.

isArmDigconnect Boolean True if the RCD switch has to be armed before a disconnect action
can be:initiated.

armedTimeout Seconds Setting of the timeout elapsed time.

needsVo|tageLimitCheck Boolean True if voltage limit has to be checked to prevent connect if Vjoltage is
over the limit.

needsPowerLimitCheck Boolean True if load limit has to be checked to issue an immediate didconnect
(after a connect) if load is over the limit.

customefVoltageLimit Voltage Voltage limit on customer side of RCD switch above which thg
connect should not be made.

powerLimit ActivePower | Load limit above which the connect should either not take plgce or
should cause an immediate disconnect.

usePushputton Boolean True if pushbutton has to be used for connect.

isEnergyLimiting Boolean True if the energy usage is limited and the customer will be
disconnected if they go over the limit.

energyLi Tt RUG:EIIUIH)’ Hmit-of enetrgy before—disconnmect:

energyUsageWarning RealEnergy | Warning energy limit, used to trigger event code that energy usage is
nearing limit.

energyUsageStartDateTime | DateTime Start date and time to accumulate energy for energy usage limiting.

6.9.3

ConnectDisconnectFunction

A function that will disconnect and reconnect the customer's load under defined conditions.



https://iecnorm.com/api/?name=cf9f1e201c6b7dccb93cfca8fd22ada0

61968-11 © IEC:2013

—177 -

Table 214 shows all attributes of ConnectDisconnectFunction.

Table 214 — Attributes of LoadControl::ConnectDisconnectFunction

name type description

isLocalAutoDisconOp Boolean If set true and if disconnection can be operated locally,
the operation happens automatically. Otherwise it
happens manually.

isLocalAutoReconOp Boolean If set true and if reconnection can be operated locally,
then the operation happens automatically. Otherwise,
it happens manually.

isRemoteAutoDisconOp | Boolean If set true and if disconnection can be operated
remotely, then the operation happens automat|cally. If
set false and if disconnection can be operated
remotely, then the operation happens manually.

isRemotg¢AutoReconOp | Boolean If set true and if reconnection can be operated
remotely, then the operation happens automatjcally. If
set false and if reconnection can.be operated femotely,
then the operation happens_manually.

isDelayefDiscon Boolean If set true, the switch may‘disSconnect the service at
the end of a specified time delay after the discpnnect
signal has been giyen.)If set false, the switch mpay
disconnect the sefvice immediately after the
disconnect signal has been given. This is typidally the
case for over Current circuit-breakers which arg
classified as either instantaneous or slow acting.

eventColint Integer Running edmulative count of connect or discorjnect
evenis,‘for the lifetime of this function or until {he value
is Cleared.

isConnegted Boolean True if this function is in the connected state.

rcdinfo RemoteConnectDisconnectlnfo-| Information on remote connect disconnect swifch.

enabled Boolean inherited from: EndDeviceFunction

program|D String inherited from: AssetFunction

firmware|D String inherited from: AssetFunction

hardwarg|D String inherited from: AssetFunction

passwor String inherited from: AssetFunction

configlD String inherited from: AssetFunction

aliasNanje String inherited from: IdentifiedObject

mRID String inherited from: IdentifiedObject

name String inherited from: IdentifiedObject

Table 415shows all association ends of ConnectDisconnectFunction with other classeg.

Table 215 — Association ends of LoadControl::ConnectDisconnectFunction
with other classes

[mult [mult to] name type description

from]

[0..%] [0..1] EndDevice EndDevice inherited from: EndDeviceFunction
[0..1] [0..*] Registers Register inherited from: EndDeviceFunction
[0..1] [0..*] DiagramObjects DiagramObject inherited from: IdentifiedObject
[1..1] [0..*] Names Name inherited from: IdentifiedObject
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6.10 Package PaymentMetering
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Figure 54 shows class diagram PaymentMeteringlnheritance.
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This package is an extension of the Metering package and contains the information classes
that support specialised applications such as prepayment metering. These classes are
generally associated with the collection and control of revenue from the customer for a
delivered service.

Receipt Charge Cashier PointOfsale Transaction Tender Transactor Vendgr
N %7 / o b Coshiephife
Core: f
Shift
|dentifiedObject K_\:IL%_____
VendorShifc
Commopt:
/ Diocundefit
Cpmmon:: B
o isaticnRole Comman::
rassa Agreement
Serv|ceSupplier Auxiliarybgreement Merchantbgreement TariffProfile AuxiliaryAccount Merchantfccount

Carfd Cheque TimeTariffinterval ConsumptienTariffinterval
«Compound:s «Compound:s «Compounds
AccountingUnit AccountMowvement Due

walpe: Float [0..1]

endrgyUnit: RealEnergy [Q..1]
mohetarylnit: Currency [0..1]
multiplier: UnithMutiplier [0..1]

=+ amount: Money [0..1]
+ reason: 5tring [0..1]

-+ dateTime: DateTime [0..1] +

+ current: Money [0..1]
+ principle: Money [0..1]
arrears: Money [0..1]
+ interest: Money [0..1]
+ charges: Money [0..1]

TENUMErations TEMUMET AL WEMUMET aLIONE TCOmpoundE
Transactionkind Supplierkind ChargeKind LineDetail
serviceChargeFayment utility consumptionCharge + amount: Money [0..1]
taxChargePayment retailer demandCharge + rounding: Meney [0..1]
auxiliaryChargePayment other auxiliaryCharge + dateTime: DateTime [0..1]
accountPayment taxCharge + note: String [0..1]
diversePayment other
transactionReversal
tokenSaleFayment wenumerations wCompounds
tokenFreelssue TenderKind Bank4ccountDetail
“enumeration:
Ezt::;:::atnge cheque ChequeKind + accountMumber: .String [o.1]
rokenCancellation card o + holderName: String [0..1]
meterConfigurationToken cash EDST D; & +  holderlD: String [0.1]
sther unspecified ankOrder + bankMame: String [0..1]
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Figure 54 — Class diagram PaymentMetering::PaymentMeteringlnheritance
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This diagram shows the inheritance hierarchy for normative classes from this package, as well
as enumerations and compound types.

Figure 55 shows class diagram PaymentMeteringOverview.
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Figure 55 — Class diagram PaymentMetering::PaymentMeteringOverview
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This diagram shows normative classes from this package.

Figure 56 shows class diagram PaymentMeteringRelationships.
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Figure 56 — Class diagram PaymentMetering::PaymentMeteringRelationships
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This diagram shows relationships of the classes from this package with those from other
packages.

Figure 57 shows class diagram Transacting.
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Figure 57 — Class diagram PaymentMetering::Transacting

This diagram shows classes used to model transacting.
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Figure 58 shows class diagram Receipting.
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Figure 58 — Class diagram PaymentMetering::Receipting

This diagram shows class

es used to model receipting.
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Figure 59 shows class diagram AuxiliaryAgreement.
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Bigure 59 — Class diagram PaymentMetering::AuxiliaryAgreement

This diagram shows classes used to model auxiliary agreements.
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Figure 60 shows class diagram TariffProfile.
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This digdgram shows classes used to model tariff profiles.

6.10.2 | AccountMovement compound

Figure 60 — Class diagram PaymentMetering::TariffProfile
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Credit/debit movements for an account.

Table 216 shows all attributes of AccountMovement.

Table 216 — Attributes of PaymentMetering::AccountMovement

name type description
amount Money Amount that was credited to/debited from an account. For example:
payment received/interest charge on arrears.
reason String Reason for credit/debit transaction on an account. Example: payment
received/arrears interest levied.
dateTime DateTime Date and time when the credit/debit transaction was performed.
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6.10.3 AccountingUnit compound

Unit for accounting; use either 'energyUnit' or 'currencyUnit' to specify the unit for 'value'.

- 185 —

Table 217 shows all attributes of AccountingUnit.

Table 217 — Attributes of PaymentMetering::AccountingUnit

name type description
value Float Value expressed in applicable units.
energyUnit RealEnergy Unit of service.
monetaryUnit Currency Unit of currency.
multiplie UnitMultiplier Multiplier for the 'energyUnit' or 'monetaryUnit'.

6.10.4 | BankAccountDetail compound

Details|of a bank account.

Table 418 shows all attributes of BankAccountDetail.

Table 218 — Attributes of PaymentMetering::BankAccountDetail

npme type description
accountNumber String Operational acceunt reference number.
holderNgme String Name of account holder.
holderID String National\identity number (or equivalent) of account holder.
bankName String Name-of bank where account is held.
branchCg¢de String Branch of bank where account is held.
6.10.5 | Due compound

Details|on amounts due/fer'an account.

Table 419 shows all attributes of Due.

Table 219 — Attributes of PaymentMetering::Due

nFme type description

current Money Current total amount now due: current = principle + arrears +
interest + charges. Typically the rule for settlement priority is:
interest dues, then arrears dues, then current dues, then charge
dues.

principle Money Part of 'current’ that constitutes the portion of the principle
amount currently due.

arrears Money Part of 'current' that constitutes the arrears portion.

interest Money Part of 'current’ that constitutes the interest portion.

charges Money Part of 'current’ that constitutes the charge portion: 'charges’ =
'Charge.fixedPortion' + 'Charge.variablePortion".
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6.10.6 LineDetail compound

Details on an amount line, with rounding, date and note.
Table 220 shows all attributes of LineDetail.

Table 220 - Attributes of PaymentMetering::LineDetail

name type description
amount Money Amount for this line item.
rounding Money Totalised monetary value of all errors due to process rounding or
i.lullbdi.;llg i.ildi. ;b IIUi. IU“UL;E.GU‘ ;II IaIIIUl.JIIi.I.
dateTimg DateTime Date and time when this line was created in the application
process.
note String Free format note relevant to this line.

6.10.7 | ChargeKind enumeration

Kind of|charge.
Table 421 shows all literals of ChargeKind.

Table 221 — Literals of PaymentMeétering::ChargeKind

ljteral description

consumptionCharge The charge levied for the actuahusage of the service, normally expressed in termg of a
tariff. For example: usage x price'per kWh = total charge for consumption.

demandGharge The charge related to the Usage within a defined time interval, normally expressed in
terms of a tariff. For example: a maximum-demand tariff will levy an additional chgdrge
on top of the consumption charge if the usage exceeds a defined limit per hour.

auxiliaryCharge Any other charge which is not a consumptionCharge or demandCharge. For example:
debt recoveryjarrears, standing charge or charge for another service such as street
lighting.

taxCharde Any chatge that is classified as a tax of a kind. For example: VAT, GST, TV tax, efc.

other Other kind of charge.

6.10.8 [ ChequeKind enumeration

Kind oflcheque.

Table 222 shows all literals of ChequeKind.

Table 222 — Literals of PaymentMetering::ChequeKind

literal description
postalOrder Payment order used by institutions other than banks.
bankOrder Payment order used by a bank.
other Other kind of cheque.
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6.10.9 SupplierKind enumeration

Kind of supplier.

Table 223 shows all literals of SupplierKind.

Table 223 - Literals of PaymentMetering::SupplierKind

literal description
utility Entity that delivers the service to the customer.
retailer FTntity tlhe?t s‘ells t.he. service, but does not deliver to the customer; applies to the
UucrcyuidiCu TITdIRTLS.
other Other kind of supplier.
6.10.10d TenderKind enumeration

Kind of|tender.

Table 424 shows all literals of TenderKind.

Table 224 — Literals of PaymentMetering::TenderKind

literal description
cheque Payment method by means of a cheque.
card Payment method by means of a credit or debit card.
cash Payment method by means of cash:
unspecified Payment method is not known;
other Other payment method such as electronic finds transfer.
6.10.11 TransactionKind enumeration

Kind of|transaction.

Table 425 shows allditerals of TransactionKind.

Tiable 225 — Literals of PaymentMetering::TransactionKind

literal

description

serviceChargePayment

Payment for a service.

taxChargePayment

Payment for a tax.

auxiliaryChargePayment

Payment against a specified auxiliary account.

accountPayment

Payment against a specified account.

diversePayment

Payment against an item other than an account.

transactionReversal

Reversal of a previous transaction.

tokenSalePayment

Payment for a credit token sale to a customer.

tokenFreelssue

Issue of a free credit token where the donor is the supplier.

tokenGrant

Issue of a free credit token where the donor is a 3rd party.

tokenExchange

Exchange of a previously issued token for a new token.

tokenCancellation

Cancellation of a previously issued token.

meterConfigurationToken

Issue of token that will alter the meter configuration.

other

Other kind of transaction.
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6.10.12 AuxiliaryAccount

Variable and dynamic part of auxiliary agreement, generally representing the current state of
the account related to the outstanding balance defined in auxiliary agreement.

Table 226 shows all attributes of AuxiliaryAccount.

Table 226 — Attributes of PaymentMetering::AuxiliaryAccount

name type description

principleAmount Money The initial principle amount, with which this account was
instantiated |

balance Money The total amount currently remaining on this account thal is
required to be paid in order to settle the account to~zero [ This
excludes any due amounts not yet paid.

due Due Current amounts now due for payment on this account.

lastCredit AccountMovement Details of the last credit transaction performed on this
account.

lastDebit AccountMovement Details of the last debit transaction-performed on this ac¢ount.

type String inherited from: Document

createdDateTime DateTime inherited from: Document

lastModifiedDateTime | DateTime inherited from: Document

revisionNumber String inherited from: Decument

electronipAddress ElectronicAddress inherited from{*Document

subject String inherited from: Document

title String inherited*from: Document

docStatups Status inherited from: Document

status Status inherited from: Document

aliasNanje String inherited from: IdentifiedObject

mRID String inherited from: IdentifiedObject

name String inherited from: IdentifiedObject

Table 427 shows all association ends of AuxiliaryAccount with other classes.

Table 227 — Association ends of PaymentMetering::AuxiliaryAccount with other classes

[mult [mult to] name type description

from]

[0..1] [0..*] PaymentTransactions Transaction All payments against this account.

[0..7] [0..*] Charges Charge All charges levied on this account.

[1..%] [0..1] AuxiliaryAgreement AuxiliaryAgreement Auxiliary agreement regulating this

account.

[0..1] [0..*] ConfigurationEvents ConfigurationEvent inherited from: Document

[0..1] [0..*] DiagramObjects DiagramObject inherited from: IdentifiedObject

[1..1] [0..*] Names Name inherited from: IdentifiedObject

6.10.13 AuxiliaryAgreement

An ad-hoc auxiliary account agreement associated with a customer agreement, not part of the
customer's account, but typically subject to formal agreement between customer and supplier
(utility). Typically this is used to collect revenue owed by the customer for other services or
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arrears accrued with the utility for other services. It is typically linked to a prepaid token
purchase transaction, thus forcing the customer to make a payment towards settlement of the
auxiliary account balance whenever the customer needs to purchase a prepaid token for
electricity.

The present status of the auxiliary agreement can be defined in the context of the utility's
business rules, for example: enabled, disabled, pending, over recovered, under recovered,

written off, etc.

Table 228 shows all attributes of AuxiliaryAgreement.

) MotorinaAuxiliars |

mame type description

subType String Sub-classification of the inherited 'type' for this
AuxiliaryAgreement.

auxCyclg String The frequency for automatically recurring auXiliary charges,
where 'AuxiliaryAccount.initialCharge' is fecursively added tp
'AuxiliaryAccount.dueCurrent' at the start of each 'auxCycle'| For
example: on a specified date and time{_hourly; daily; weekly
monthly; 3-monthly; 6-monthly; 12-mpnthly; etc.

auxPriorityCode String The coded priority indicating the priority that this auxiliary
agreement has above other atxiliary agreements (associatefl with
the same customer agreement) when it comes to competing[for
settlement from a payprent transaction or token purchase.

arrearslinterest PerCent The interest per anndm to be charged prorata on
'AuxiliaryAccount.dueArrears' at the end of each 'payCycle’.

payCyclg String The contractually expected payment frequency (by the custgmer).
Examplessare: ad-hoc; on specified date; hourly, daily, weelly,
monthly, ete.

minAmoynt Money The_minimum amount that has to be paid at any transaction
towards settling this auxiliary agreement or reducing the balgnce.

vendPorfion PerCent TFhe percentage of the transaction amount that has to be collected
from each vending transaction towards settlement of this auxiliary
agreement when payments are not in arrears. Note that therp may
be multiple tokens vended per vending transaction, but this is not
relevant.

vendPor{ionArrear PerCent The percentage of the transaction amount that has to be collected
from each vending transaction towards settlement of this auxiliary
agreement when payments are in arrears. Note that there may be
multiple tokens vended per vending transaction, but this is njpt
relevant.

fixedAmqunt Money The fixed amount that has to be collected from each vending
transaction towards settlement of this auxiliary agreement. Note
that there may be multiple tokens vended per vending transgaction,
but this is not relevant.

signDate Date inherited from: Agreement

validityInterval DateTimelnterval inherited from: Agreement

type String inherited from: Document

createdDateTime DateTime inherited from: Document

lastModifiedDateTime | DateTime inherited from: Document

revisionNumber String inherited from: Document

electronicAddress ElectronicAddress inherited from: Document

subject String inherited from: Document

title String inherited from: Document

docStatus Status inherited from: Document

status Status inherited from: Document
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name type description
aliasName String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject

Table 229 shows all association ends of AuxiliaryAgreement with other classes.

Table 229 — Association ends of PaymentMetering::AuxiliaryAgreement

with other classes

[mult [mult to] name type description

from]

[0..1] [1..*] AuxiliaryAccounts AuxiliaryAccount All auxiliary accounts regulatéd by this
agreement.

[0..%] [0..1] CustomerAgreement CustomerAgreement Customer agreemehntithis (non-seryice
related) auxiliany,agreement refers |to.

[0..1] [0..*] ConfigurationEvents ConfigurationEvent inherited from: Document
[0..1] [0..*] DiagramObjects DiagramObject inherited\from: IdentifiedObject
[1..1] [0..*] Names Name inherited from: IdentifiedObject

6.10.14 Card root class

Documgntation of the tender when it is a type of card (credit, debit, etc).

Table 430 shows all attributes of Card.

Table 230 - Attributes of PaymentMetering::Card

mame type description
cvNumber String The card verification number.
expiryDate Date The date when this card expires.
pan String The primary account number.
accountHolderName String Name of account holder.

Table 431 shows all association ends

of Card with other classes.

[mult [mult to] name type description

from]

[0..1] [1..1] Tender Tender Payment tender this card is being used
for.

6.10.15 Cashier

The operator of the point of sale for the duration of CashierShift. Cashier is under the

exclusive management control of Vendor.

Table 232 shows all attributes of Cashier.
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Table 232 — Attributes of PaymentMetering::Cashier

name type

description

electronicAddress

ElectronicAddress

Electronic address.

aliasName String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject

Table 233 shows all association ends of Cashier with other classes.

TLbIe 233 - Association ends of PaymentMetering::Cashier with other classe

S
[mult [mult to] name type description
from]
[0..1] [0..*] CashierShifts CashierShift All shifts operated-by)this cashier.
[0..1] [0..*] DiagramObjects DiagramObject inherited from; IdentifiedObject
[1..1] [0..*] Names Name inherited from: IdentifiedObject
6.10.1q4 CashierShift

The oplerating shift for a cashier, during which the cashier may transact against the pashier
shift, slibject to vendor shift being open.

Table 434 shows all attributes of CashierShift.

Table 234 — Attributes.of,PaymentMetering::CashierShift

name type description

cashFlogt Money The amount of cash that the cashier brings|to
start the shift and that will be taken away af the
end of the shift; i.e. the cash float does not|get
banked.

activitylnterval DateTimelnterval inherited from: Shift

receiptsGrandTotalBankable Money inherited from: Shift

receiptsGrandTotalNonBankable Money inherited from: Shift

receiptsGrandTotalRounding Money inherited from: Shift

transactipnsGrandTotal Money inherited from: Shift

transactipns@randTotalRounding Money inherited from: Shift

aliasName String inherited from: IdentifiedObject

mRID String inherited from: IdentifiedObject

name String inherited from: IdentifiedObject
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Table 235 shows all association ends of CashierShift with other classes.

Table 235 — Association ends of PaymentMetering::CashierShift with other classes

[mult [mult to] name type description

from]

[0..1] [0..*] Receipts Receipt All Receipts recorded for this Shift.

[0..%] [0..1] PointOfSale PointOfSale Point of sale that is in operation during
this shift.

[0..1] [0..*] Transactions Transaction All transactions recorded during this
cashier shift.

[0..7] [0 TT Cashier Cashier Cashier operating this shiit.

[0..1] [0..*] DiagramObjects DiagramObject inherited from: IdentifiedObject

[1..1] [0..*] Names Name inherited from: IdentifiedObject

6.10.171 Charge

A charge element associated with other entities such as tariff structures, auxiliary agreements

or othef charge elements. The total charge amount applicable to' this instance of chargg is the

sum of[fixed and variable portion.

Table 436 shows all attributes of Charge.

Table 236 — Attributes of PaymentMetering::Charge
mame type description
kind ChargeKind The kindyof charge to be applied.

fixedPortion

AccountingUnit

The fixed portion of this charge element.

variableRortion PerCent The variable portion of this charge element, calculated as a
percentage of the total amount of a parent charge.

aliasNanje String inherited from: IdentifiedObject

mRID String inherited from: IdentifiedObject

name String inherited from: IdentifiedObject

Table 437 showsiall'association ends of Charge with other classes.

Thble 237 — Association ends of PaymentMetering::Charge with other classes
[mult _['lﬂ‘u'|‘l't0']'l'l'a|l|c iypc deablipﬁuu
from]
[0..1] [0..*] ChildCharges Charge All sub-components of this complex
charge.
[0..%] [0..*] AuxiliaryAccounts AuxiliaryAccount All auxiliary accounts to which this charge
has to be levied.
[0..%] [0..7] ConsumptionTariffInterval Tariff intervals to which this consumption-
ConsumptionTariffIntervals based charge has to be levied.
[0..7] [0..*] TimeTariffIntervals TimeTariffInterval Tariff intervals to which this time-based
charge has to be levied.
[0..7] [0..1] ParentCharge Charge Parent of this charge sub-component.
[0..1] [0..*] DiagramObjects DiagramObject inherited from: IdentifiedObject
[1..1] [0..*] Names Name inherited from: IdentifiedObject
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The actual tender when it is a type of cheque.

Table 238 shows all attributes of Cheque.

Table 238 — Attributes of PaymentMetering::Cheque

name type description
kind ChequeKind Kind of cheque.
date Date Date when cheque becomes valid.
micrNumjper String The magnetic ink character recognition number printed ©on [the
cheque.
chequeNjumber String Cheque reference number as printed on the cheque.
bankAccpuntDetail BankAccountDetail Details of the account holder and bank.

Table 439 shows all association ends of Cheque with other classes.

Table 239 — Association ends of PaymentMetering::Cheque with other class¢€

S

[mult
from]

[mult to] name

type

description

[0..1] [1..1] Tender

Tender

Payment tender the cheque is bein
used for.

6.10.19 ConsumptionTariffinterval root class

One of

a sequence of intervals definedin terms of consumption quantity of a service {

uch as

electridity, water, gas, etc. It is typically used in association with TariffProfile to define the

steps qr blocks in a step tariff strueture, where startValue simultaneously defines the entry

value Tf this step and the closing value of the previous step. Where consumptign is =
a

startV
previous interval.

Table 340 shows all_attributes of ConsumptionTariffInterval.

Table-240 — Attributes of PaymentMetering::ConsumptionTariffiInterval

ue it falls within this interval and where consumption is < startValue it falls within the

fame type description
sequenclaNumber Integer A sequential reference that defines the identity of this intefval
and its relative position with respect to other intervals in a
sequence of intervals.
startValue RealEnergy The lowest level of consumption that defines the starting point

of this interval. The interval extends to the start of the next
interval or until it is reset to the start of the first interval by

TariffProfile.tariffCycle.

Table 241 shows all association ends of ConsumptionTariffInterval with other classes.
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Table 241 — Association ends of PaymentMetering::ConsumptionTariffinterval
with other classes

[mult [mult to] name type description
from]
[0..7] [0..*] Charges Charge All charges used to define this
consumption tariff interval.
[0..7] [0..*] TouTariffIntervals TimeTariffInterval All time of use tariff intervals influenced
by this consumption tariff interval.
[0..7] [0..*] TariffProfiles TariffProfile All tariff profiles defined by this
consumption tariff interval.
6.10.20 MerchantAccount
The opgrating account controlled by merchant agreement, against which the vendor may vend
tokens |or receipt payments. Transactions via vendor shift debit the account and bank deposits
via bank statement credit the account.
Table 3442 shows all attributes of MerchantAccount.
Table 242 - Attributes of PaymentMetering::MerchantAccount
mame type description
currentBglance Money The current operating’ balance of this account.
provisionfalBalance Money The balance of this ‘account after taking into account any pepding
debits from VendorShift.merchantDebitAmount and pending
credits from . BankStatement.merchantCreditAmount or credifs
(see also*BankStatement attributes and VendorShift attributgs).
type String inherited from: Document
createdDateTime DateTime inherited from: Document
lastModifiedDateTime | DateTime inherited from: Document
revisionNumber String inherited from: Document
electronipAddress ElectronicAddress | inherited from: Document
subject String inherited from: Document
title String inherited from: Document
docStatus Status inherited from: Document
status Status inherited from: Document
aliasNanje String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject

Table 243 shows all association ends of MerchantAccount with other classes.

Table 243 — Association ends of PaymentMetering::MerchantAccount with other classes

[mult [mult to] name type description

from]

[0..%] [0..*] Transactors Transactor All transactors this merchant account is
registered with.

[0..1] [0..*] VendorShifts VendorShift All vendor shifts that operate on this
merchant account.

[0..7] [0..1] MerchantAgreement MerchantAgreement Merchant agreement that instantiated
this merchant account.
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[mult [mult to] name type description
from]

[0..1] [0..*] ConfigurationEvents ConfigurationEvent inherited from: Document
[0..1] [0..*] DiagramObjects DiagramObject inherited from: IdentifiedObject
[1..1] [0..*] Names Name inherited from: IdentifiedObject

6.10.21 MerchantAgreement

A formal controlling contractual agreement between supplier and merchant, in terms of which
the merchant is authorised to vend tokens and receipt payments on behalf of the supplier. The
merchgniis accountable o the supplier for revenue collected at point of sale.

Table 344 shows all attributes of MerchantAgreement.

Table 244 — Attributes of PaymentMetering::MerchantAgreement

mame type description
signDate Date inherited from: Agreement
validityInterval DateTimelnterval inherited from: Agreement
type String inherited from: Document
createdDateTime DateTime inherited from: Document
lastModifiedDateTime | DateTime inherited from: Document
revisionNumber String inherited from:¢(Rocument
electronipAddress ElectronicAddress inherited from> Document
subject String inherited from: Document
title String inheritéd from: Document
docStatus Status inherited from: Document
status Status inherited from: Document
aliasNanje String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject

Table 345 shows:all association ends of MerchantAgreement with other classes.

with other classes

Table 245 — Association ends of PaymentMetering::MerchantAgreement

[mult [mult to] name type description

from]

[0..1] [0..*] MerchantAccounts MerchantAccount All merchant accounts instantiated as a
result of this merchant agreement.

[0..1] [0..*] ConfigurationEvents ConfigurationEvent inherited from: Document

[0..1] [0..*] DiagramObjects DiagramObject inherited from: IdentifiedObject

[1..1] [0..*] Names Name inherited from: IdentifiedObject

6.10.22 PointOfSale

Logical point where transactions take place with operational interaction between cashier and
the payment system; in certain cases the point of sale interacts directly with the end
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customer, in which case the cashier might not be a real person: for example a self-service
kiosk or over the internet.

Table 246 shows all attributes of PointOfSale.

Table 246 — Attributes of PaymentMetering::PointOfSale

name type description
location String Local description for where this point of sale is physically located.
aliasName String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject

Table 447 shows all association ends of PointOfSale with other classes.

Tabjle 247 — Association ends of PaymentMetering::PointOfSale with other classes

[mult [mult to] name type description

from]

[0..1] [0..*] CashierShifts CashierShift Allrshifts this point of sale operated in.
[0..1] [0..*] DiagramObjects DiagramObject inherited from: IdentifiedObject

[1..1] [0..*] Names Name inherited from: IdentifiedObject

6.10.23 Receipt

Record| of total receipted payment from customer.
Table 448 shows all attributes of Receipt.

Table 248 — Attributes of PaymentMetering::Receipt

mame type description
isBankaljle Boolgan True if this receipted payment is manually bankable, otherwise it
is an electronic funds transfer.
line LineDetail Receipted amount with rounding, date and note.
aliasNanje String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedOhject

Table 249 shows all association ends of Receipt with other classes.

Table 249 — Association ends of PaymentMetering::Receipt with other classes

[mult [mult to] name type description

from]

[0..1] [1..*] Transactions Transaction All transactions recorded for this
receipted payment.

[0..7] [0..1] CashierShift CashierShift Cashier shift during which this receipt
was recorded.

[0..%] [0..1] VendorShift VendorShift Vendor shift during which this receipt

was recorded.
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[mult [mult to] name type description

from]

[1..1] [1..*] Tenders Tender All payments received in the form of
tenders recorded by this receipt.

[0..1] [0..*] DiagramObjects DiagramObject inherited from: IdentifiedObject

[1..1] [0..*] Names Name inherited from: IdentifiedObject

6.10.24 ServiceSupplier

Organisation that provides services to customers.

Table 450 shows all attributes of ServiceSupplier.
Table 250 — Attributes of PaymentMetering::ServiceSupplier
name type description

kind SupplierKind Kind of supplier.

issuerldgntificationNumber | String Unique transaction referefice prefix number issued [to an
entity by the International*©rganization for
Standardization for the pUrpose of tagging onto
electronic financialAransactions, as defined in ISO/|JEC
7812-1 and ISO/IEC'7812-2.

aliasNanje String inherited from;_ldentifiedObject

mRID String inherited. from: IdentifiedObject

name String inherited from: IdentifiedObject

Table 451 shows all association ends of ServiceSupplier with other classes.

Table|251 — Association ends of PaymentMetering::ServiceSupplier with other clpsses

[mult [mult to] name type description

from]

[1..1] [0..*] CustomerAgreements CustomerAgreement All customer agreements of this sefvice

supplier.
[0..1] [0..*] UsagePoints UsagePoint All usage points this service suppligr
utilises to deliver a service.

[0..1] [0..*] CanfigurationEvents ConfigurationEvent inherited from: OrganisationRole

[0..7] [0..1] Qrganisation Organisation inherited from: OrganisationRole

[0..1] [0. %) DiagramObjects DiagramObject inherited from: IdentifiedObject

[1..1] [0..*] Names Name inherited from: IdentifiedObject

6.10.25 Shift

Generally referring to a period of operation or work performed. Whether the shift is
open/closed can be derived from attributes 'activitylnterval.start' and 'activitylnterval.end'.

The grand total for receipts (i.e., cumulative total of all actual receipted amounts during this
shift; bankable + non-bankable; excludes rounding error totals) can be derived from receipt:

=sum(Receipt.receiptAmount); includes bankable and non-bankable receipts.

It also has to be reconciled against:
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=sum(receiptsGrandTotalBankable + receiptsGrandTotalNonBankable).
It also has to be reconciled against ReceiptSummary:
=sum(ReceiptSummary.receiptsTotal).

The attributes with "GrandTotal" defined in this class may need to be used when the source
data is periodically flushed from the system and then these cannot be derived.

Table 252 shows all attributes of Shift.

Table 252 — Attributes of PaymentMetering::Shift

name type description
activitylnterval DateTimelnterval | Interval for activity of this shift.
receiptsGrandTotalBankable Money Total of amounts receipted during thisshift that can be

manually banked (cash and cheques, for‘example). [Values
are obtained from Receipt attributest

=sum(Receipt.receiptAmount)/for-all Receipt.bankaple =
true.

receiptsGrandTotalNonBankable | Money Total of amounts receipted-during this shift that cannot be
manually banked (card pdyments for example). Vallies are
obtained from Receipt attributes:

=sum(Receipt.receiptAmount) for all Receipt.bankaple =
false.

receiptsGrandTotalRounding Money Cumulative amount in error due to process roundingy not
reflected,in receiptsGrandTotal. Values are obtaineld from
Receipt attributes:

=sum(Receipt.receiptRounding).

transactipnsGrandTotal Money Cumulative total of transacted amounts during this ghift.
Values are obtained from Transaction attributes:

=sum(Transaction.transactionAmount). It also has fo be
reconciled against TransactionSummary:

=sum(TransactionSummary.transactionsTotal).

transactipnsGrandTotalRounding | Money Cumulative amount in error due to process rounding not
reflected in transactionsGandTotal. Values are obtgined
from Transaction attributes:

=sum(Transaction.transactionRounding).

aliasNanje String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject

Table 253 shows all association ends of Shift with other classes.

Table 253 — Association ends of PaymentMetering::Shift with other classes

[mult [mult to] name type description
from]

[0..1] [0..*] DiagramObjects DiagramObject inherited from: IdentifiedObject
[1..1] [0..*] Names Name inherited from: IdentifiedObject

6.10.26 TariffProfile

A schedule of charges; structure associated with Tariff that allows the definition of complex
tarif structures such as step and time of use when used in conjunction with TimeTariffInterval
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and Charge. Inherited 'status.value' is defined in the context of the utility's business rules, for
example: active, inactive, etc.

Table 254 shows all attributes of TariffProfile.

Table 254 — Attributes of PaymentMetering::TariffProfile

name type description

tariffCycle String The frequency at which the tariff charge schedule is repeated.
Examples are: once off on a specified date and time; hourly; daily;
weekly; monthly; 3-monthly; 6-monthly; 12-monthly; etc. At the end of
each cycle, the business rules are reset to start from the beginning
again.

type String inherited from: Document

createdDateTime DateTime inherited from: Document

lastModifiedDateTime | DateTime inherited from: Document

revisionNumber String inherited from: Document

electronipAddress ElectronicAddress | inherited from: Document

subject String inherited from: Document
title String inherited from: Document
docStatups Status inherited from: Document
status Status inherited from: Document
aliasNanje String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited fromi‘ldentifiedObject

Table 455 shows all association ends of-TariffProfile with other classes.

Tabje 255 — Association ends of PaymentMetering::TariffProfile with other clagses

[mult [mult to] name type description

from]

[0..%] [0..7] ConsumptionTariffinterval | All consumption tariff intervals used to
ConsumptionTarifflntervals define this tariff profile.

[0..%] [0..*] TimeTariffintervals TimeTariffInterval All time tariff intervals used to define this

tariff profile.

[0..%] [0..*] TFariffs Tariff All tariffs defined by this tariff profile.

[0..1] [0£.*] €onfigurationEvents ConfigurationEvent inherited from: Document

[0..1] {0 DragramObjects DiagrammObject mheritedfromfdentifredObject

[1..1] [0..*] Names Name inherited from: IdentifiedObject

6.10.27 Tender

Tender is what is "offered” by the customer towards making a payment and is often more than
the required payment (hence the need for 'change'). The payment is thus that part of the
Tender that goes towards settlement of a particular transaction.

Tender is modelled as an aggregation of Cheque and Card. Both these tender types can exist
in a single tender bid thus 'accountHolderName' has to exist separately in each of Cheque
and Card as each could have a different account holder name.

Table 256 shows all attributes of Tender.
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Table 256 — Attributes of PaymentMetering::Tender

name type description

kind TenderKind Kind of tender from customer.

amount Money Amount tendered by customer.

change Money Difference between amount tendered by customer and the amount

charged by point of sale.

aliasName String inherited from: IdentifiedObject

mRID String inherited from: IdentifiedObject

name String inherited from: IdentifiedObject

Table 457 shows all association ends of Tender with other classes.

Tiable 257 — Association ends of PaymentMetering::Tender with other classejs

[mult [mult to] name type description

from]

[1..%] [1..1] Receipt Receipt Receipt that recorded this receiving of a
payment in the form of tenders.

[1..1] [0..1] Card Card Card'used to tender payment.

[1..1] [0..1] Cheque Cheque Cheque used to tender payment.

[0..1] [0..*] DiagramObjects

DiagramObject inherited from: IdentifiedObject

[1..1] [0..*] Names

Name inherited from: IdentifiedObject

6.10.28 TimeTarifflnterval root class

One off a sequence of time intervals- defined in terms of real time. It is typically yised in
associgtion with TariffProfile to define the intervals in a time of use tariff structure,| where
startDateTime simultaneously determines the starting point of this interval and the [ending
point of the previous interval.

Table 458 shows all attributes of TimeTariffInterval.

Table'258 — Attributes of PaymentMetering::TimeTariffInterval

name

type

description

sequencg¢Number

Integer

A sequential reference that defines the identity of this interval and
its relative position with respect to other intervals in a sequejnce
of intervals.

startTime

Time

A real time marker that defines the starting time (typically it is the
time of day) for this interval. The interval extends to the start of
the next interval or until it is reset to the start of the first interval
by TariffProfile.tariffCycle.
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Table 259 shows all association ends of TimeTarifflnterval with other classes.

Table 259 — Association ends of PaymentMetering::TimeTariffInterval with other classes

[mult [mult to] name type description
from]
[0..7] [0..*] Charges Charge All charges used to define this time tariff
interval.
[0..7] [0..7] ConsumptionTariffinterval | All consumption tariff intervals that
ConsumptionTariffintervals introduce variation in this time of use

tariff interval; allows to express e.g.,
peak hour prices that are different with

different-consmoticn-blocks.
P g

[0..7] [0..*] TariffProfiles TariffProfile All tariff profiles defined by this,tim
tariff interval.

oD

6.10.29 Transaction

The regord of details of payment for service or token sale.
Table 460 shows all attributes of Transaction.

Table 260 — Attributes of PaymentMetering::Transaction

mame type description

kind TransactionKind Kind of transadtion.

receiverReference String Reference todthe entity that is the recipient of '"amount’ (for
example,’supplier for service charge payment; or tax receivgr for
VAT).

donorReference String Reference to the entity that is the source of 'amount’ (for
example: customer for token purchase; or supplier for free igsue
token).

diverseReference String Formal reference for use with diverse payment (traffic fine fqr
example).

reversed]d String (if 'kind' is transactionReversal) Reference to the original
transaction that is being reversed by this transaction.

serviceUpitsEnergy RéalEnergy Actual amount of service units that is being paid for.

serviceUhitsError RealEnergy Number of service units not reflected in 'serviceUnitsEnergy| due
to process rounding or truncating errors.

line LineDetail Transaction amount, rounding, date and note for this transagtion
line.

aliasNanje String inherited from: IdentifiedObject

mRID String inherited from: IdentifiedObject

name String inherited from: IdentifiedObject
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Table 261 shows all association ends of Transaction with other classes.

Table 261 — Association ends of PaymentMetering::Transaction with other classes

[mult [mult to] name type description

from]

[0..7] [0..1] Meter Meter Meter for this vending transaction.
[0..1] [0..*] UserAttributes UserAttribute All snapshots of meter parameters

recorded at the time of this transaction.
Use 'name' and 'value.value' attributes
to specify name and value of a
parameter from meter.

[0..%] [0..1] CustomerAccount CustomerAccount Customer account for this payment
transaction.

[0..7] [0..1] PricingStructure PricingStructure Pricing structure applicablé for this
transaction.

[0..7] [0..1] AuxiliaryAccount AuxiliaryAccount Auxiliary account for, this payment
transaction.

[0..%] [0..1] CashierShift CashierShift Cashier shift during which this
transaction was recorded.

[1..%] [0..1] Receipt Receipt The receipted payment for which this
transaction has been recorded.

[0..7] [0..1] VendorShift VendorShift Vendor shift during which this
transaction was recorded.

[0..1] [0..*] DiagramObjects DiagramObject inherited from: IdentifiedObject

[1..1] [0..*] Names Name inherited from: IdentifiedObject

6.10.30 Transactor

The entity that ultimately executes the-transaction and which is in control of the process;
typically this is embodied in secure<software running on a server that may employ |secure
hardwalre encryption devices for secure transaction processing.

Table 462 shows all attributes of Transactor.

Table'262 — Attributes of PaymentMetering::Transactor

mame type description
aliasNanje String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject

Table 263 shows all association ends of Transactor with other classes.

Table 263 — Association ends of PaymentMetering::Transactor with other classes

[mult [mult to] name type description
from]
[0..%] [0..*] MerchantAccounts MerchantAccount All merchant accounts registered with

this transactor.

[0..1] [0..*] DiagramObjects DiagramObject inherited from: IdentifiedObject

[1..1] [0..*] Names Name inherited from: IdentifiedObject
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6.10.31 Vendor
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The entity that owns the point of sale and contracts with the cashier to receipt payments and
vend tokens using the payment system. The vendor has a private contract with and is
managed by the merchant which is a type of organisation. The vendor is accountable to the
merchant for revenue collected, and the merchant is in turn accountable to the supplier.

Table 264 shows all attributes of Vendor.

Table 264 — Attributes of PaymentMetering::Vendor

name type description
aliasNanje String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject

Table 465 shows all association ends of Vendor with other classes.

Thable 265 — Association ends of PaymentMetering::Vendor with other classes

[mult [mult to] name type description

from]

[0..1] [0..*] VendorShifts VendorShift All vendor shifts opened and owned by
this vendor.

[0..1] [0..*] DiagramObjects DiagramObject inherited from: IdentifiedObject

[1..1] [0..*] Names Name inherited from: IdentifiedObject

6.10.32 VendorShift

The opgrating shift for a vendor during which the vendor may transact against the merchant's
accounf. It aggregates transactions and receipts during the shift and periodically debits a
merchgnt account. The totals (inyVendorShift should always = sum of totals aggregated in all

cashiel] shifts that were open‘under the particular vendor shift.

Table 466 shows all attributes of VendorShift.

Jable 266 — Attributes of PaymentMetering::VendorShift

name

type description

merchanfDébitAmount

Money

The amount that is to be debited from the merchan
account for this vendor shift. This amount reflects the

sum(PaymentTransaction.transactionAmount).

posted

Boolean If true, merchantDebitAmount has been debited from

MerchantAccount; typically happens at the end of
VendorShift when it closes.

activitylnterval

DateTimelnterval | inherited from: Shift

receiptsGrandTotalBankable Money inherited from: Shift
receiptsGrandTotalNonBankable | Money inherited from: Shift
receiptsGrandTotalRounding Money inherited from: Shift
transactionsGrandTotal Money inherited from: Shift
transactionsGrandTotalRounding | Money inherited from: Shift
aliasName String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
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Table 267 shows all association ends of VendorShift with other classes.

Table 267 — Association ends of PaymentMetering::VendorShift with other classes

[mult [mult to] name type description

from]

[0..1] [0..*] Receipts Receipt All receipts recorded during this vendor
shift.

[0..1] [0..*] Transactions Transaction All transactions recorded during this

vendor shift.

[0..%] [0..1] MerchantAccount MerchantAccount Merchant account this vendor shift
periodically debits (based on aggregated
transactions).

[0..7] [0..1] Vendor Vendor Vendor that opens and owns-this véndor
shift.
[0..1] [0..*] DiagramObjects DiagramObject inherited from: IdentifiedObject

[1..1] [0..*] Names Name inherited from: IdentifiedObject
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Gestion des systémes de puissance et échanges d’informations associés.

Le texte de cette norme est issu des documents suivants:

FDIS Rapport de vote
57/1295/FDIS 57/1326/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant
abouti a I'approbation de cette norme.
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Cette publication a été rédigée selon les Directives ISO/CEI, Partie 2.

Cette deuxieme édition annule et remplace la premiére édition parue en 2010. Elle constitue
une révision technique.

Les principaux changements par rapport a la premiére édition sont résumés ci-dessous;

Dans |
s'applid
lecture

Une lig
d’applic
distribu

Introduction de nouvelles classes pour prendre en charge la dénomination de maniere
flexible des "identified objects" (nouvelles classes disponibles dans le CIM de base,

CEI 61970-301).

Introduction de nouvelles classes pour prendre en charge I'échange de schémas

brganes de commutation, organes de détection et autres équipements-au
certaines classes de I'Ed.1 ont été légérement modifiées et déplacées\du DCI
e CIM de base, CElI 61970-301, autres nouvelles classes disponibles*dans le
base, CEIl 61970-301).

Prise en charge des définitions de phases séparées, généralement nécessaires
modélisation de réseau déséquilibrés (nouvelles classes disponibles dans le
base, CEIl 61970-301).

CEI 61970-301).
Modele flexible applicable aux organisations et a leurs réles.

Prise en charge des systémes de coordonnées dans la description des emplac
pjéographiques.

Prise en charge du suivi des événements de configuration.
Modele allégé applicable aux biens (assets) et catalogues de biens.

Prise en charge du lien entre-les modéles orientés réseau et les modéles ¢
ocaux (comptage).

Prise en charge des dispositifs de réseau dans un local.

s sections informatives du présent document, les termes en caractére Ari
uent aux termes.utilisés comme des jetons dans les articles normatifs (pour fag
et la recherche-documentaire).

te de toutes les parties de la série CEI 61968, sous le titre général: Inté
ations—pour les services électriques — Interfaces systéme pour la gesf
tion).peut étre consultée sur le site web de la CEI.

Modeles de transport et de distribution consolidés pour les lignes, transformateurs,

iliaires
M dans
CIM de

pour la
CIM de

Prise en charge des changements de réseau temporaires au moyen de modg¢les de
coupures, cavaliers et colliers (nouvelles classes/disponibles dans le CIM d¢ base,

ements

rientés

al Noir
iliter la

gration
jon de

1 Pour

les améliorations apportées au CIM de base, voir la CElI 61970-301 documentant le CIM15.
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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 CEl sous "http://webstore.iec.ch" dans les données
relatives a la publication recherchée. A cette date, la publication sera

* reconduite,

* supprimée,

* remplacée par une édition révisée, ou
* amendée.

tion indique qu'elle contient des couleurs qui sont considérées comme ‘uti
nne compréhension de son contenu. Les utilisateurs devraient, par conséguent,
er cette publication en utilisant une imprimante couleur.

IMPOR
public@
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INTRODUCTION

La série des normes CEI 61968 est prévue pour faciliter l'intégration inter-applications, par
opposition a l'intégration intra-applications. L'intégration intra-applications est destinée aux
programmes d'un méme systéme, communiquant habituellement les uns avec les autres en
utilisant des intergiciels (middleware) qui sont intégrés dans leur environnement d'exécution
sous-jacent et tendent a étre optimisés pour des connexions proches, en temps réel et
synchrones, et des interrogations/réponses interactives ou des modéles de communication
conversationnels. Par conséquent, ces normes d'interface inter-applications sont appropriées
pour les applications faiblement couplées avec une plus grande hétérogénéité dans le
langage, les systémes d'exploitation, les protocoles et des outils de gestion. Cette série de
normes est prévue pour supporter des applications qui nécessitent I'échange de données

environ
par lot
d’interd
pas, le
donnéeg

toutes les secondes, minutes ou heures, plutét que d'attendre un traitement
Cette série de normes, qui est destinée a étre mise en ceuvre avec des s
iciel, qui échangent des messages parmi des applications, complétera, ne-fem
5 entrepdts de données de I'entreprise de distribution, les passerelles”de b
s, et les archives opérationnelles.

Au se

managément system) se compose de divers composants d'application distribués perm
I’entredrise de distribution de gérer les réseaux de distribution| électriques. Ces ca
la surveillance et la commande des équipements.de fourniture d'énerg

incluen
proces
delad
automa3
chaque
interfad

s de la CEI 61968, un systéme de gestion de distribution2(DMS - dist

bus de gestion qui assurent la fiabilité du systéme, la-gestion de la tension, la
bmande, la gestion des interruptions de service, lacgestion des travaux, la carto

classe d'applications identifiée dans le modéle d'interface de référence
e reference model), qui est décrit dans la CEN61968-1.

tisée et la gestion des équipements. Des interfaces normalisées sont définie

de nuit
ervices
blacera
ase de

fibution

ttant a
t)acités

ie, les
gestion
graphie
s pour
IRM -
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INTEGRATION D’APPLICATIONS POUR LES SERVICES ELECTRIQUES -

NTERFACES SYSTEME POUR LA GESTION DE DISTRIBUTION -

Partie 11: Extensions du modéle d'information commun (CIM)
pour la distribution

1 Domaine d'application

d'infor

Elle dé
prenne
9,laC
modele
ainsi q
typiqu

est dé
électro
dans @
spécifig
généra

Pour le
se réfe
dela C

Le mod
d'une ¢
les op
ressou
relation

La prértente partie de la CEl 61968 spécifie les extensions pour la distribution duymodéle

ation commun (CIM — common information model) spécifié dans la CEr61970-301.
init un ensemble normalisé d'extensions du modele d'information commun (CIM), qui
Nt en charge les définitions de message données dans la CEI 61968-3 'a.la CEI[61968-
F| 61968-13 et la CEI 61968-142. Le domaine d'application de la présente normg est le
d'information qui étend le CIM de base pour les besoins des réseaux de distr|bution,
e pour l'intégration avec les systémes d'information a I'échelle.de I'entreprise qui sont
ment utilisés dans les entreprises de distribution électriqueibe modele d'information
fini en UML, langage indépendant de la plate-forme) et pouvant étrg traité
niguement, qui est alors utilisé pour créer les définitions\de’ la charge utile de mgessage
ifférents formats requis. Ainsi, la présente norme-‘ne subira pas l'impact| de la
ation, du développement et/ou du déploiement d'infrastructures de prachaine
ion, ni par l'utilisation de normes ni par des moygens propriétaires.

S besoins de la présente partie de la CEl 61968, le modele de distribution CIM (DCIM)
e au modéle CIM de la CEI tel que définirdans la CEI 61970-301 et la présenté partie
1 61968.

ntreprise de service public de~distribution d'électricité habituellement impliquds dans
brations de l'entreprise. En fournissant une fagon normalisée de représenter les
ces des réseaux électriques comme classes et attributs d'objets, ainsi que leurs
s, le CIM facilite I'infégration des applications logicielles développées dg fagon

ele d'information commun (CIM)+\est un modele abstrait de tous les objets priﬂvcipaux

indépe£dante par différents ,fournisseurs. Le CIM facilite l'intégration en définissant un

langag
permet
informa

La CE

commun (c'est-asdire une sémantique et une syntaxe) fondé sur le modéle CIM pour
re a ces applicatiohs ou systémes d'accéder aux données publiques et d'échanger des
tions indépendamment de la représentation interne de ces informations.

61970301 définit un noyau CIM pour les applications de systéme de gestion de

utiles dans'‘une plus grande diversité d'applications. En raison de sa taille, les classes du CIM

I'énergE (EMS>— energy management system), y compris de nombreuses classes qui geraient

sont grpupées en paquetages logiques, et les collections de ces paquetages sont maintenues

sous forme de Normes internationales distinctes. Le présent document étend le noyau CIM
par des paquetages qui sont axés sur les systéemes de gestion de distribution (DMS -

distribu
a-dire |

tion management system) comprenant les Assets (c'est-a-dire les biens), Work (c'est-
es travaux), Customers (c'est-a-dire les clients), Load control (c'est-a-dire le contrdle

de la charge), Metering (c'est-a-dire le comptage) et autres. La CEIl 62325-3013 étend le CIM
par des paquetages qui sont axés sur les applications d'opérations (Market operations) et de
régulation du marché (Market management). D'autres extensions du CIM peuvent étre

publiée
distinct

s sous forme de Normes internationales, qui sont chacune maintenues par un groupe
d'experts du domaine. En fonction des besoins d'un projet, l'intégration d'applications

peut exiger des classes et des paquetages issus d'une ou de plusieurs normes du CIM.

2 Les CEI 61968-5, CEl 61968-6, CEl 61968-7, CEl 61968-8 et CEl 61968-14 sont a I'étude.

3 Alétude.
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2 Reéférences 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 60076-1, Transformateurs de puissance — Partie 1: Généralités

CEI 61968-1, Intégration d’applications pour les services électriques — Interfaces systeme
pour la gestion de distribution — Partie 1: Architecture des interfaces et recommandations
générafes

CEI 61968-2, Application integration at electric utilities — System interfaces fer. distribution
managément — Part 2: Glossary (disponible en anglais uniquement)

CEI 61970-301, Interface de programmation d'application pour systéeme;de gestion d’énergie
(EMS-API) — Partie 301: Base de modéle d'information commun (CIM)4

CEI 61970-501, Energy management system application program interface (EMSHAPI) —
Part 5Q1: Common Information Model Resource Description, Framework (CIM RDF) $chema
(disporlible en anglais uniquement) (disponible en anglais uniquement)

CEIl 62861-100, Naming and Design Rules for CIMy“Profiles to XML Schema Mapping5
(disponjible en anglais uniquement)

IEEE 8D2.3, IEEE Standard for Information techhology-Specific requirements — Part 3:|Carrier
Sense [Multiple Access with Collision Detection (CSMA/CD) Access Method and Rhysical
Layer $pecifications

3 Telmes et définitions

Pour lels besoins du présent document, les termes et définitions donnés dans la CEI §1968-2
et les sluivants s'appliquent.

NOTE $e référer a la CEI 60050, Vocabulaire Electrotechnique International, pour les définitions du flossaire
général.

3.1
systéne de gestion d'énergie

EMS (gn anglais energy management system)
systémp.informatique comprenant une plate-forme logicielle offrant les services de support de
base et—um—ensembte d'app“batiuua offrant—tes—fonctionmatités |cquiaca pour—ie bon
fonctionnement des installations de production et de transmission d'électricité afin d'assurer
la sécurité adéquate d'approvisionnement énergétique a un colt minimal

3.2

systéme de gestion de distribution

DMS (en anglais distribution management system)

systéme informatique comprenant une plate-forme logicielle offrant les services de support de
base et un ensemble d'applications offrant les fonctionnalités requises pour le bon
fonctionnement des installations de distribution d'électricité afin d'assurer la sécurité
adéquate d'approvisionnement énergétique a un colt minimal

4 5° gdition. A I'étude.
5 A létude.
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3.3

langage de modélisation unifié

UML (en anglais unified modeling language)

langage descriptif formel et complet avec des techniques de présentation de diagrammes
utilisées pour représenter des systémes logiciels, depuis I'analyse des exigences, en passant
par la conception et la mise en ceuvre, jusqu'a la documentation

Note 1 a l'article: Le langage UML a évolué pour devenir une Norme internationale en passant d'une collection de
méthodes apportées par différents pratiquants. Pour définir le modéle, le CIM s'appuie sur le langage UML a partir
duquel des outils automatisés générent directement la documentation, les schémas et autres objets d'art. Une
compréhension de base du langage UML est nécessaire pour comprendre le CIM.

3.4

modél¢ d'information commun avec extensions pour la distribution
DCIM (en anglais common information model with distribution extensions)
union du CIM central selon la CEI 61970-301 et de paquetages complémentaires,'définjs dans
le présént document, la CEIl 61968-11

Note 1 3| l'article: Le DCIM vise & satisfaire a la plupart des besoins de modélisation dejdomaine d'un DMS, mais
un projefl spécifique peut exiger d'autres paquetages ou extensions du CIM.

3.5

profil
sous-ehsemble des classes, associations et attributs du DCIM nécessaires pour accomplir un
type spiécifique d'interface

Note 1 3| I'article: Il peut étre exprimé dans des fichiers XSD, RDF)et/fou OWL. Un profil peut étre soumi$ a essai
entre de$ applications. Un profil est nécessaire pour "utiliser" le.DEIM. Plusieurs profils sont définis dans| d'autres
parties de la famille de normes CEI 61968.

3.6
schémp XML
schéma utilisé pour définir la structure;~le contenu et la sémantique de fichiens XML
(eXtengible Markup Language, c'est-a-dire langage de balisage extensible)

Note 1 J l'article: Les schémas XML se trouvent généralement dans des fichiers ayant une extension «xsd». Le
DCIM utijise des fichiers XSD pour définir.-des messages inter-applications dans la plupart des domaines| excepté
I'’échangé de modeéles de réseau électrique.

3.7
cadre ¢le description des ressources

RDF (en anglais resource description framework)

norme veb (W3C)wtilisée pour représenter les modéles d'informations

Note 1 § l'article’\\RDF est plus puissant que XSD car il peut décrire un modéle de données, pas seulgment un
fichier XML. lte DCIM utilise un sous-ensemble du RDF pour prendre en charge I'échange de modéles de réseau
électriqup.

3.8

langage d'ontologies web

OWL (en anglais web ontology language)

autre norme Web (W3C) qui inclut RDF et I'étend

Note 1 a l'article: Le langage OWL est plus puissant que RDF pour la prise en charge des types de données, des
énumérations, davantage de détails des relations et associations de classes, etc. Les futurs profils DCIM peuvent
utiliser le langage OWL.
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4 Spécification CIM

4.1

Notation de modélisation du CIM

Le CIM est défini en utilisant des techniques de modélisation orientées objet. Plus
précisément, la spécification du CIM utilise la notation du Langage de modélisation unifié
(UML - Unified modeling language) qui définit le CIM comme un groupe de paquetages.

Chaque paquetage du CIM contient un ou plusieurs diagrammes de classe montrant sous
forme graphique toutes les classes de ce paquetage et leurs relations. Chaque classe est
ensuite définie de fagcon textuelle en mettant I'accent sur ses attributs et ses relations avec
d'autres classes.

La notTtion UML est décrite dans les documents de I'Object Management Group, (OMG) et
dans plusieurs autres manuels édités.

4.2 Paquetages CIM

4.2.1 Généralités

Le CIM est fractionné en un ensemble de paquetages. Un paquetage est un moyen général
permetiant de grouper des éléments liés a un modéle. Les paquetages ont été choisjis pour
simplifier la conception, la compréhension et la révision du-modéle. Le CIM se comgose de
plusiel;[s ensembles de paquetages. Des entités peuven} avoir des associations dépassant
les linpites de plusieurs paquetages. Chaque application utilisera des informations

représgntées dans plusieurs paquetages.

4.2.2

Le C

e Ja(

Paquetages CIM

IM complet est réparti en groupes de paquetages pour des raisons de commodité. Les
groupep comportant un DCIM comprennent’

El 61970-301 (CIM de basexdéfinissant les types de données et les ressourges des

rés¢aux électriques tels que\trequis par les applications relatives aux centres de
commande des systémes EMSet DMS);

e la présente partie de la,CEIl 61968.

La

Figure 1 monire ) les paquetages normatifs CIM de la CEIl actue

applicaples® et leurs relations de dépendance. Les lignes tiretées indiquent une relqg

dépendance, la fleche allant du paquetage dépendant vers le paquetage dont il dépend.

lement
tion de

6 Les extensions CIM pour les marchés, CEIl 62325-301 sont également les paquetages normatifs CIM, mais ne
sont pas utilisées dans le DCIM et de ce fait ne sont pas affichées.
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IECE1 370 CIMVersion IECE1368CIMVYersion
+ date: Date [0..1] = 2011-05-18 =+ date: Date [0..1] = 2011-05-19
+ wersion: String [0..1] = IECE1970CIM15w24 +  wersion: String [0..1] = IECA1968CIMT 112
IECBT370

+ IECE1970CIMVersion
] + DoclEC61570

__| = Domain
| = Core
__| = DiagramlLayout S
] + OperationalLimits
I + Topology + |[ECB1363CIMVersion
] + Wires __| = Common
__| = Generation | ~ Assets
] + LoadMeodel S ] + Assetinfo
] = Outage ] = work
I + AuxiliaryEquipment __| = Custpmers
__| = Frotection | * Metering
] + Dynamics ] % Llo=dCentrel
I + Equivalents | ©FaymentMetering
] + Meas
] = SCADA

] + ControlArea
__| = Contingency
] + StateVariables
I + InfIECB1970

IEC 278/13

Figure 1 — Paquetages CIM

NOTE le contenu du CIM de base auquel il est fait référence issu de la présente partie de la CEl 61968 a été
généré automatiquement a partir de la.version de modéle électronique UML du CIM de base IEC61970CIM[15v31.

4.2.3 Paquetages des‘extensions du CIM pour la distribution (le présent docunjent)

Le modéle du CIM de“base tel que défini par la CEIl 61970-301 définit un ensemble de sous-
paquethges qui ~jnelut Domain (c'est-a-dire le domaine), Wires (c'est-a-dire lep fils),
AuxiliaryEquipment (c'est-a-dire les équipements auxiliaires), Topology (cC'est-a-flire la
topologie), Measurements (c'est-a-dire les mesures), Equivalents (c'est-a-dire les équiyalents)
et core|(clestra-dire le coeur ou noyau), ainsi que plusieurs autres. Les normes CEl 61968-3 a
CEI 61968-9 et CEl 61968-13 exigeaient des extensions apportées au modéle CIM gcomme
fees qui
sont pertinents a la modélisation de la distribution et aux échanges d'informations applicables
non seulement aux systémes types de salles de commande, mais aussi aux systémes
d'entreprises et des partenaires, ainsi qu'aux systemes et dispositifs de comptage. Par
conséquent, de méme que les applications dans le domaine de la distribution utilisent des
classes issues du CIM de base, de méme les applications hors du domaine de la distribution
pourraient utiliser des classes définies dans le présent document (par exemple, extensions
pour le marché dans la CEl 62325-301).

La Figure 2 montre les paquetages définis pour les extensions du CIM pour la distribution de
la CEI 61968-11. Les notes situées sur la gauche de la figure indiquent la partie de la
CEI 61968 qui commande la définition des classes dans le paquetage respectif. Remarquer
toutefois que différents documents dans la série CEl 61968, ainsi que différentes applications
qui utilisent le CIM pour I'échange d'informations, définiront typiquement des charges utiles
de message en utilisant des classes issues de plusieurs paquetages, notamment certaines
qui sont définies hors du présent document.
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IECB1365CIMVersion

=+ date: Date [0..1] = 2011-05-19
+ wersion: String [0..1] = IECR1968CIMT1v12

Commaon
] |

FEIELS BETelmo
Parts 4, 13

Work |
Part &

Customers |
Part 8

Metering | LoadContrbl PaymentMetering
Part 9

IEC 279/13

Figure|2 — Paquetages de niveau supérieur d'extensions CIM pour la distribution (DCIM)

L'Article 6 contient la spécification pour chacun des paquetages du CIM pour distributign.

NOTE Ille contenu du CIM défini'dans la présente spécification a été généré automatiquement a partir de la
version de modéle électroniquesUML du CIM IEC61968CIM11v13.

4.3 Modélisation UML du CIM
4.3.1 Généralités

Le modéle CiM est défini et maintenu en utilisant le langage UML. La source et le point de
maintenance/pour le modéle CIM sont actuellement un fichier Enterprise Architect (EA)} Celui-
Ci perrrTet de visionner et de maintenir graphiguement le modéle. Le méme outil es{ utilisé
pour générer des pages web qui peuvent étre visionnées sur internet. A partir du fichier EA, il
est aussi généré un fichier XMI qui peut étre utilisé dans les divers outils pour générer des
charges utiles de message spécifiques au contexte au format XSD, RDF ou OWL pour les
normes CEIl 61968-3 a CEIl 61968-9 et CEI 61968-13.

4.3 a pour objectif de définir un certain nombre de principes relatifs aux échanges de modéles
d'informations de la CEI 61968 et d'informations associées. Pour une description des
différents éléments UML utilisés dans le modele CIM, se référer a 4.3 «Classes CIM et
relations» de la CElI 61970-301:—.

4.3.2 Domaine d'application du modéle UML

La présente norme et les modéles associés ne visent pas a définir des modéles qui satisfont
a toutes les exigences relatives aux informations, car cela serait une tache impossible. Le
modéle normalisé est un modéle de données canonique pour l'intégration des systémes
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d'entreprise et il est donc nécessaire qu'il satisfasse aux exigences relatives aux échanges
d'informations parmi différents systémes, c'est-a-dire, les charges utiles de message définis
dans les normes CEI61968-3 a CEI 61968-9:2009 et CEI 61968-13. Les extensions
personnalisées constituent I'objet de projets et de produits non normalisés. Elles peuvent étre
utilisées pour s’appuyer sur le CIM pour des modeles d'informations d'applications ou
systémes spécifiques ou bien a des fins d'intégration non normalisée. En revanche, les
extensions personnalisées ne sont pas maintenues par la CEI.

Le modéle DCIM global a évolué depuis de nombreuses années, mais n'a été publié comme
norme CEIl qu’en 2010. Pour cette premiere édition, le modéle UML a été divisé en classes
normatives et informatives et leurs relations. Seules les classes normatives, avec leurs
attributs et relations normatives sont documentées complétement dans I'Article 6. Au moment
de I'édiffion, Tes classes normatlives e Teurs relations sont celles exigées pour la CET6]1968-4,
la CEI|61968-9 et la CEl 61968-137. Elles sont considérées stables et sont censéps peu
changefr.

En reyanche, les classes informatives et leurs relations informativess ne sopt pas
documé¢ntées dans la présente spécification. Elles sont présentes dans le modéle UML
électropique et seront promues classes normatives étape par étape) avec les nduvelles
édition$ des normes CEI 61968-3 a CEIl 61968-9 et CEIl 61968-13. (Certaines de ces ¢lasses
seront conservées informatives tant qu'elles seront considérées (instables et susceptibles de
changelr, et les autres pourraient étre supprimées parce qu'elles ne participent|pas a
I'échange normalisé d'informations.

NOTE les classes du prochain ensemble prévu étre promu d'inférmatif & normatif dans le DCIM 12 ppur la 3°
édition de la présente norme CEI 61968-11 sont celles nécessdires” pour appuyer le cycle de maintendance des
normes CEl 61968-3, CEl 61968-4, CEI 61968-9:2009 et CEI 61968-13 et pour la 1°® édition de la CEI 61968-6 et
de la CE| 61968-8.

4.3.3 Extensibilité

L'intenfion est pleinement de permettre des,extensions au modele d'échange d'informations. I
convient que les extensions utilisent uniespace de noms local. L'espace de noms dojt aussi
servir g identifier I'origine de la classe.ou de la propriété.

Une extension peut étre définje ' dans un modele UML et/ou dans un modeéle physique |tel que
le schéma XML.:

e Si line extension esgt)faite dans le modele UML, il convient qu'elle soit faite dans un
paquetage différent) comme couche ou contexte de modeéle distinct(e) au liey d'étre
dirdctement ajoutée ou modifiée dans le modéle CIM. Une valeur étiquetée (tagged value)
«tafgetNamespace» peut étre utilisée pour cela si cette extension est voulue pqur une
génjération.de’ XSD.

e Si line (extension est faite pour XSD uniquement, un espace de noms cible dpit étre
diff¢rent d'un espace de noms XSD du CIM afin d'identifier I'origine de I'extension.

L'espace de noms de [I'extension peut suivre une convention de nommage:
http://<organisation>/<contrble de version>/<profil>.

4.3.4 Définition (profil) de charge utile de message
4.3.4.1 Généralités

Un profil est un sous-ensemble des classes, associations et attributs du DCIM nécessaires
pour accomplir un type spécifique d'interface. Un profil définit la charge utile de message a
partir du modele CIM (la présente norme CEl 61968-11 et la CEIl 61970-301), du format d'en-
téte (a partir des profils de mise en oeuvre de la CEl 61968-100 ou de la CEI 61970-552) et

7 Le seul profil défini dans le projet de la seconde édition de la CEI 61968-3 au moment de la rédaction du
présent document, est totalement pris en charge par les classes du CIM de base, CEl 61970-301.
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des informations a échanger (spécifiques au document de profil CEl 61968-3 a CEl 61968-9
et CEl 61968-13).

Une fagon de définir les charges utiles de messages normalisés (profils) consiste a utiliser
des applications telles que les divers outils libres disponibles permettant de prendre en
charge la création de profil CIM. D'autres méthodes et outils peuvent étre utilisés, y compris
le codage manuel.

A I'heure actuelle, deux grammaires du XML sont utilisées pour la définition des profils DCIM
dans la série CEIl 61968.

4.3.4.2 —Syntaxe-du-schéma XML

Les CHI 61968-3 a CEIl 61968-9 définissent les profils dans la syntaxe XML confermément a
la CEIl $2361-100. Ces profils spécifient le format et le contenu de la partie de ¢harge Ltile du
message qui est échangée dans divers scenarios d’intégration, comme""défini dans la
CEI 61968-100. Les en-tétes de messages utilisent des combinaisons de~«nouns» (npms) et
de verhles. Les «nouns» renvoient en général aux concepts définis au_sein du model¢ DCIM
(chargg utile) et les «verbs» (verbes) viennent a I'appui de la technologie de transport.

Le «verb» indique en général les attributs qui sont requist/Dans le cas des| verbs
create/treated, en général tous les attributs définis dans un profil sont requis, alors qye dans
le cas des verbs get, cancel/cancelled, delete/deleted et close/closed, seuls les identificateurs
d'objet|sont typiquement requis. Le verb change/changed‘€xige un identificateur d'objet et les
valeurs| des attributs a changer.

Les regommandations concernant la définition des-profils DCIM pour I’échange de dpnnées
sont indliquées dans la CEI 61968-1.

Les vellbs définis pour étre utilisés dans.les interfaces conformes a la CEIl 61968, ains| que le
message enveloppe sont spécifiés dans.Ja CElI 61968-100.

Les nduns définis pour étre utilisés dans les interfaces conformes a la CEIlI 61968 sont
spécifigs dans les CEIl 61968-3-a.CEIl 61968-9.

4.3.4.3 Syntaxe du schéma RDF

La CEI[61970-501 définit un sous-ensemble du schéma RDF qui est utilisé pour les échanges
globaux de modeles\'de réseau. Les informations relatives au format et a I'en-téte du profil
sont spécifiées_dans la CEl 61970-5528 et sont actuellement utilisées par les profils|définis
dans lal CEl 61968-4 et la CElI 61968-13.

4.3.4.4 Contextes d'échange de données pris en charge par le DCIM

Les profils DCIM définis dans la CEl 61968 couvrent deux contextes d'échange de données
principaux parmi les systémes d'entreprise:

e Les échanges globaux de données applicables a la configuration des systémes. Cette
sorte de processus métier est également désignée gestion de modéle, gestion de données
maitre ou ingénierie de données. Ce processus nécessite des charges utiles de message
permettant d'établir et de maintenir les relations entre les instances des différentes entités
métier communes a au moins deux systémes d'entreprise.

e Les échanges opérationnels de données (dynamique) parmi les systémes en exploitation.
Les données échangées sur cette sorte d'interface supposent la configuration préalable
des entités métier dans les différents systémes en fonction de leur représentation DCIM
commune au niveau de l'interface, mais pas nécessairement au sein du systéme.

8 A létude.
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Dans le cadre du présent document, les profils de syntaxe RDFS et OWL sont principalement
utilisés pour les échanges globaux de données de fichier d'importants jeux de données et les
profils XSD sont utilisés pour les charges utiles de messages globaux et opérationnels.

4.4 Concepts du modéle DCIM et exemples
4.4.1 Généralités

4.4 décrit un certain nombre d'exemples de modélisation dans le domaine de la distribution et
des entreprises de distribution d'électricité avec DCIM. Certains concepts sont
complémentaires des exemples du CIM de base présentés dans la CElI 61970-301 (tels que la
modélisation type de réseaux de distribution). D'autres concepts s'appliquent de maniére
généra f fstributt 2 feité rations,
documents, organisations), ou de maniére plus spécifique au domaine de la distributipn (par
exemple, comptage et clients).

4.4.2 Concepts communs
4.4.2.1 Classes-clés dans le modele DCIM

Le CIM de base dans la CEI 61970-301 définit principalement.la“fonction d'élémgnts de
réseaulélectrique par le truchement de la classe PowerSystemResource et ses sous-dlasses,
pour lep besoins d'échange d'informations dans le contexte d'applications et de systémes de
centre [de commande. Le DCIM dans le présent document™CEI 61968-11 ajoute un [certain
nombrdg de classes-clés pour prendre en charge (a) la déscription physique de ces élgments
de rés¢au, (b) le modele complet pour le domaine_ du/comptage, ainsi que (c) I'échange
d'informations relatif a I'exploitation du réseau et a la planification ainsi qu'a la gestion/ et a la
commande des compteurs dans le contexte de.l'‘ensemble de l'entreprise de distfibution
d'électricité (y compris les interruptions de service, les clients et la gestion des travaux).

La Figyre 3 montre les classes-clés définies*dans le DCIM. Leurs relations, si elles ekistent,
ne son{ pas illustrées dans cette figure mais sont indiquées dans les paragraphes qui suivent.
Il existg¢ en fait relativement peu de relations directes entre ces classes-clés DCIM par fapport
aux relptions plus spécifiques qui.existent entre leurs spécialisations. Le diagramme UML de
la Figufe 3 montre que toutes les classes-clés sont des objets identifiés, c'est-a-dire| que le
nom d¢ leur superclasse, ldéntifiedObject, est affiché dans le coin droit supérieufr d'une
classe.

IdentifiedQbject IdentifiedObject IdentifiedObject IdentifiedObject IdentifiedObject
Core:JPowerSystemBesgurce AssetsiAsset AssetsoAssetModel AssetsiAssetinfo Metering::UsagePoint
Identificd@bfect IdentifiedOhject IdentifiedOhject IdentifiedOhject
Commpn:Bocument Common::Location Common::Organisation Commen::ActivityRecord

IEC | 280/13

Figure 3 — Classes-clés du DCIM

Un Asset (C'est-a-dire un bien) est une ressource tangible de I'entreprise de services publics,
y compris les équipements des systémes électriques, les dispositifs finaux, les véhicules, les
outils, les armoires, les batiments, etc. Pour les équipements du réseau électrique, le réle
d'un bien est modélisé par le truchement de la hiérarchie PowerSystemResource, définie
principalement9 dans le modeéle Wires (se référer a la CEl 61970-301 et au paquetage modéle
IEC61970::Wires). La description du bien met I'accent sur les caractéristiques physiques et la

9 Dansla présente partie de la CEIl 61698 (seconde édition), toutes les classes DCIM définies dans le paquetage
de modéle IEC61968::WiresExt de la CEl 61968-11:2010 (1°® édition), ont été déplacées dans le CIM de
base, la CEI 61970-301 (5°™ &dition) et le paquetage de modéle IEC61970::Wires, pour assurer l'intégrité
fonctionnelle du modéle global de réseau CIM, pour les réseaux de transmission et de distribution.
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durée de vie de I'équipement remplissant le role en question et est liée a la hiérarchie
PowerSystemResource pour la connectivité électrique.

AssetModel fournit des informations détaillées sur le bien Asset en tant que produit d'un
fabricant donné, de sorte que un AssetModel et ses Assetinfo associées peuvent décrire
plusieurs instances de Asset.

AssetInfo est le conteneur des informations de feuille de données sur Asset et AssetModel, et
il peut également étre référencé par plusieurs instances de Asset et PowerSystemResource
(c'est-a-dire partagé).

Un Lo ; chose
ou s'esf trouvé, se trouve et/ou se trouvera quelqu'un ou quelque chose a un instant dpnné. Il
est défini avec un ou plusieurs points de position (coordonnées) dans un.(syst§me de

Un UsdgePoint est le point logique ou physique sur le réseau auquel peuvent étre 3ffectés
vés de comptage ou des événements de compteur. Il est utilisé a I'endroiff ou un
compteur physique ou virtuel peut étre installé. Cette classe assurge, le lien entre le modéle
orienté| réseau de I'équipement raccordé électriquement” (spécialisations de
ystemResource) et le modele orienté bien et locaux du domaine de comptage.

Un Docdument est un groupement d'informations recueillies, souvent gérées en tant quée partie
intégrapte d'un processus métier. Il contiendra fréquemfment des références a d'autres|objets,
tels que les biens, les personnes et les ressources du(systéme électrique. Les Organisations
sont Ig¢s entités métier qui peuvent tenir le rble d'entreprises de services ;fublics,
d'entrepreneurs, de fournisseurs, de fabricants, de“clients, d'administration fiscale, etc.

ActivityRecord enregistre une activité poursune entité a un instant donné. L'activijé peut
concerper un événement déja survenu ou'dne activité projetée.

Les paragraphes suivants examinent de fagcon plus détaillée les classes-clés DCIM, leurs
spéciallsations et relations et indiquent leur usage prévu.

4.4.2.2 Emplacements«et représentations géographiques

Pour permettre de localiser les différentes entités et activités dans I'espace, le DCIM fqurnit la
classe [Location. Les_entités et activités peuvent étre localisées par leurs différentes| sortes
d'adregses ainsiy\que par les coordonnées de position, PositionPoint dahs un
CoordinateSystem* (c’est-a-dire systéme de coordonnées) donné. Les changements de
configuration=—=d'un Location peuvent étre suivis par les instances d'un ActivityLecord,
ConfigyrationEvent spécial.

La classe Location n’est pas destinée a étre utilisée pour un échange de données graphiques,
bien que ses PositionPoint puissent étre utilisés pour échanger des coordonnées qui peuvent
étre utilisées pour en déduire les positions initiales pour des applications graphiques.
L'échange des schémas unifilaires représentant des PowerSystemResources est pris en
charge par le paquetage de modéle 1EC61970::DiagramLayout défini dans le CIM de base de
la CEIl 61970-301.

NOTE La prise en charge des échanges de données géospatiales complexes ne reléve pas du domaine
d'application de la présente CEIl 61968-11, car il existe des normes largement utilisées et adoptées (par exemple,
GML) pour d'autres domaines qui peuvent aussi étre appliquées aux réseaux électriques.

La Figure 4 montre comment la classe Location peut étre utilisée en relation avec des Asset,
PowerSystemResource €t UsagePoint.
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; ; IdemtifisdObject
IdentifiedObject n ; .
Core:: ” o- Location identifiedObject | *Lacatian 0.1 Common::
FowerSystemResource +PowerSystemResources 0.1 Commen::Location 0% +CoordinateSystem CoordinateSystem
+  type: String [0..1] + crsUrn: String [0..1]
0. ~PowerSystemResources + mainAddress: StrestAddress [0.1]
= secondaryAddress: StreetAddress [0..1] c - PositionPoi
< phonel: TelephoneNumber [0..1] omman::FositionFeint
+ phonez: TelephoneNumber [0..1] + sequenceMumber: Integer [0..1]
0. Assars + electrenicAddress: ElectronicAddress [0..1] < xPesition: String [0..1]
. + geolnfoReference: String [0..1] +Location + yPosition: String [0..1]
IdentifiedObject Thssets TlLocation direction: String [0..1] ] o~ |* @Fosition: String [0..11
AssetsoAsset |g= g1 | status: Status [0..1] -
- - ~+PositionPoints
0.1 | ChangedAsset +Changedlocation | 0..1 A
0= ActivityRecord 0.~
Commaon::
=CqnfigurationEvents ConfigurationEvent +ConfigurationEvents
+ConfigurationEvents |0."
+ChangedUsagePeint [(..1
. . Customers::Servicelocation
IdentifiedObject +UsagePoints 0.1
Metering:: accessMethed: String [0..1]
UsagePoint 0." +Servicelocation siteccessProblem: String [01]

Un Ass
“‘généra

needsinspection: Ecolean [B,1]

Figure 4 — Emplacements des biens_et’‘des ressources du
systéme électrique du'modéle DCIM

pt ou un PowerSystemResource est directeément associé a un Location, car le L
|” fournit toutes les informations requises (telles que mainAddress, electronicA|
ou les PositionPoint associés). En revanche; un UsagePoint fait référence a un type sp

IEC p81/13

bcation
ddress,
pcialisé

d'emplacement, ServiceLocation, avec des attributs supplémentaires uniquement applicables

au seryice, tels que needsinspection.( ]l s'agit d'un modéle couramment utilisé dans l¢|
pour fournir les associations entre\des spécialisations le cas échéant et associer les
u élevé lorsque la relation-générique s'applique a toutes les spécialisations.

de niv

4423

La Figdire 5 illustre Iés)deux principales classes utilisées pour modéliser les organis
ation et OrganisationRole, ainsi que leur usage prévu.

Organis

Organisations

DCIM:
Classes

ations,
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IdentifiedObject IdentifiedObject o
. P +Organisation 0.~ . +ChangedOrganisationRole 0.¥ ActivityRecard
Commen::Organisation Comman:: | Commeon::
- OrganisationRele| g 1 +CeonfigurationEvents i i
<+ streetAddress: StrestAddress [0.1] 0-1 Roles g ConfigurationEvent

+ talAddress: PostalAdd 0.1
posta ress: Fosta ress [0.1] A +ConfigurationEvents | 0..%

=+ phenel: TelephoneMumber [00..1]
+ phone2: TelephoneMumber [0..1]
<+ electronicAddress: ElectronicAddress [0..1]

+Changedfsset |0..1

Assets: +OrganisationRoles 0" | identifedObject

AssetOrganisationRele | g~ +Acsets| AssetsAsset
Accope-
AssetOwner
+Manufacturer 0. Afsetlfode/
Assets:: B
Manufacturer +ProductAssetModel Assgts::
8.1 roductAsset = | ProductAdsetModel

+Customer 0.~ |AssetContainer
Customers:: M

efering::
~EndDevices| EndDevice

Customer 0.1

1
+Customer \

4 CustomerAgreements
-]
o Agreament
PaymentMetering::| +ServiceSupplier - Customjers::
ServiceSupplier 1 o CustomerAgreement
—CustomerAgreements
IEC 282/13

Figure 5 — Modéle d'organisation DCIM

Les enfités métier modélisées avec DCIM; sont souvent utilisées dans un grand nonjbre de
contextes disparates. Par exemple, la méme instance de Organisation peut concerner|le réle
de cliept customer dans un contexte,traitant de demandes de services pour des EndDeyice, et
le r6le f'un fabricant Manufacturer.dans un ProductAssetModel dans un contexte traitant de la
maintepance d'un bien; ou le rdle-d'un Assetowner dans le contexte de gestion de bign et le
réle d'yn serviceSupplier dans\uh contexte traitant de demandes de services, conformdment a
CustomlerAgreement. La modélisation est réalisée dans le DCIM avec l'association d'une
Organigation avec plusigurs OrganisationRole, tandis que chaque OrganisationRole peut faire

La Figyre 5 monire le OrganisationRole en tant que supertype commun des différents réles.

un ProductAssetModel dohné, et
W gereral- e e—pa eRsead Hre—associationr—explicite—de cette
spécialisation de OrganisationRole spécifique au ProductAssetModel, tandis que d'autres
rbles spécifiques sont associés aux Asset (par exemple, AssetOwner).

de ce type est Manufacturer: ce réle s'applique a

Dans le DCIM, organisation en tant que entité métier n'est jamais spécialisée.

Les changements de configuration des OrganisationRole peuvent également étre suivis avec
les instances de ConfigurationEvent.

4.4.2.4 Assets
4.4.2.41 Classes principales dans le modéle de biens

La CEI 61968-11:2010 (1°"® édition) comportait les classes Asset et AssetModel uniquement
requises dans le contexte du comptage (CEl 61968-9), la présente partie de la CEl 61968
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(seconde édition) fournit pour sa part un modéle de biens plus élaboré, venant a I'appui des
besoins en matiére d'échanges de données dans le contexte des échanges de modéle de
réseau (CEl 61968-4 et CEI 61968-13). La Figure 6 donne une présentation générale des
principales classes comprises dans le modele de biens DCIM.

+ChangedLecation +ConfigurationEvents
|n..1 0. |
IdentifiedObject | ~Location +Assets IdentiffedObject ActivityRecord
~+ChangedAsset o
Commen:: 0.1 0" AssetsAsset i Common::
Location < type: String [0.1] 0.1 +ConfigurationEvents | CenfigurationEvent

+  utcMumber: String [0..1]

+ serialNumber: String [0..1]
= lotNumber: String [3.1]

< purchasePrice: Money [0..1]
+ critical: Boolean [0..1]

+ electronicAddress: ElectronicAddress [0..1](0-

+Location | 0.1

+PowerSyftemResources - +OrganisationRoles Pegaritationfole

. L Assetl:
o.- = lifecycle: LifecycleDate [0.1] +Assets 0.." | AssetOrganifationRole
PR + acceptanceTest: AcceptanceTest [0..1]
titieaObyect + initialCondition: String [0..1]
Qore: + initialLossOfLife: PerCent [0..1]
PowerSyqtemResource + status: Status [0..1]
Assets:
0.7 0. 0. L
| 0.. Assets AssetOvner
+PowerSystemResources  TASSELS
1
+PowerSystemResource
|
0.1 | +Assetinfo
L AssetDatasheet IdentifiedObject| + pgsatinfo +@ssethodel | IdemtifiedDbject
o ssets:Assetinf o o Assets:
v - - Assethodel
sCompounds
Hesets::LifecycleDate
Assets:ProductAssethModel
=+ manpfacturedDate: Date [0..1]
+ purghaseDate: Date [0..1] OrganisationRole| . \yanyfadder 0. |+ modelNumber: String [0..1]
<+ recejvedDate: Date [0..1] Assets: =+ medelVersion: String [0..1]
+ instgllationDate: Date [0..1] Manufacturer 0.1 +ProductAssetModel | +  corporateStandardKind: CorporateStandardKing [0..1]
+  remdvalDate: Date [0.1] + usageKind: AssetModelUsageKind [0..1]
+ retiqedDate: Date [0..1] +  weightTotal: Weight [0..1]
IHC 283/13

Figure 6 — Modéle de biens DCIM

Asset |est une ressource\ tangible de lI'entreprise de services publics, y compris les
équipements des systémes de puissance, les différents dispositifs finaux, les armoites, les
véhicules, les batiments; etc. Une instance Asset est une ressource gérée qui peut Btre en
fonctiopnement ou.en-stock. Elle est caractérisée par son attribut lifecycle, dont les paleurs
possibles sont définies par le compound LifecycleDate. |l est possible de la décrire gvec un
Locatidn et sa\configuration peut étre suivie avec les instances de ConfigurationEvent. Un
bien + Asset - peut étre associé aux organisations au moyen de plusieurs
AssetOfganisationRole, tels que AssetOwner.

NOTE La présente partie de la CElI 61968 (seconde édition) (documentant le modele DCIM11) comporte une
seule spécialisation de AssetOrganisationRole. Il est prévu que la prochaine édition (documentant le modéle
DCIM12) ajoutera plus de rdles d'organisation pour ce qui concerne les biens, tels qu’agents de maintenance ou
utilisateur, afin de prendre en charge les échanges de données exigées par la CEl 61968-3 et la CEl 61968-6.

Certains échanges de données nécessitent le modéle de connectivité des équipements
électriques, auquel cas un Asset peut faire référence a une ou plusieurs instances
PowerSystemResource, qui modélisent la fonction électrique de I'équipement représentée par
le Asset physique — voir également 4.4.2.5. L'inverse s'applique également, a savoir que
certains échanges de données entre les systémes opérationnels et d'autres systémes (tels
que les systémes de gestion de planification ou de biens) nécessitent une vue physique
associée au modéle électrique du systéme électrique, auquel cas un PowerSystemResource
peut faire référence au Asset applicable et/ou aux instances Assetinfo. En dernier lieu,
certains échanges de données ignorent totalement le modéle de connectivité électrique et
fonctionnent exclusivement avec le modéle de biens.
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Une autre classe-clé du modéle de biens est Assetinfo, qui est un conteneur identifiable pour
différents parameétres physiques de description des Asset associés. Un Asset sans l'instance
concréte associée Assetinfo n'est pas totalement décrit. Assetinfo, qui modélise ce qui est
parfois appelé “catalogue”, “bibliothéque” ou “code”, est un jeu d'attributs d'un bien (asset),
représentant les informations de feuille de données types d'un dispositif physique qui peut
étre instancié et partagé dans différents contextes d'échange de données:

e comme attributs d'une instance asset (installé ou en stock);

e comme attributs d'un modeéle de biens (produit d'un fabricant);

e comme attributs d'un asset type (type générique d'un asset utilisé pour les
conceptions/planification des extensions)10.

Dans Ig mesure ou les attributs de feuille de données des dispositifs physiques dépéngent du
type dq dispositif qu'ils décrivent, Assetinfo est la classe spécialisée avec les types cpncrets
qui détlennent les attributs et les associations spécifiques a la spécialisation concernge (voir
4.4.2.412).

La principale caractéristique d'une instance concréte Assetinfo résideydans le fait qu'il est
possible d'y faire référence a partir de plusieurs instances de PowerSystemResource OU
Asset. || s'agit d'une exigence majeure applicable a la modélisation de réseau de distfibution
lorsque les caractéristiques de I'équipement  sont{, rarement  définieg par
PowerSystemResource OU Asset, du fait de la nature et du nambre d'équipements utiligés. En
régle ggnérale, une instance d'un Assetinfo spécifique peut_€tre référencée par des milliers
d'instajces de PowerSystemResource OU Asset. Ung-'exigence similaire s'appliqlie aux
paramdtres électriques calculés, tels que les impédafnces de ligne ou de transformateur, ce
qui estreflété par les classes de catalogue électrique.applicables (voir 4.4.3.3.1).

La troidieme abstraction majeure associée aux-iéns (assets) est le concept de AssetModel.
représgnte le modéle d'un Asset, soit le produit d'un fabricant particulier (ProductAssetModel)
soit un|modéle de biens générique ou élément de matériau (non montré sur la Figurg 6, car
cette ¢lasse est encore informative).\*Les caractéristiques de feuille de donnges du
AssetModel sont disponibles par le hiais de la spécialisationde Assetinfo associée et geuvent
étre palrtagées avec les instances ‘Asset OuU PowerSystemResource.

4.4.2.4]2 Spécialisations du modéle de biens

Les prémiéres versions du modéle UML électronique du DCIM utilisaient trois hiérprchies
d'héritdge paralléles( associées aux biens, en complément a la hiérarchie d'héritage
PowerSystemResource du CIM de base de la CEI 61970-301. La présente partig de la
CEI 61968 (seconde édition) présente un modele de biens simplifié, bien consolidé avec le
modélel de fonction de PowerSystemResource, et avec les classes majeures introdufites en
4.4.2.41.

Logtion oA

4 4.2 4 2—présente—es—Hgnes—directrices—de—modétisation—établies—et—apphguées—dans la
présente édition de la CEI 61968-11, et qu'il convient de suivre dans les futures éditions
normatives du DCIM ainsi que pour les extensions personnalisées du DCIM normalisé.

a) Parmi les classes Asset, AssetModel, ProductAssetModel et Assetinfo: il convient que
ProductAssetModel ne soit jamais spécialisé dans le DCIM normalisé, et AssetModel n'est
spécialisé qu'avec ProductAssetModel’!. Assetinfo est toujours spécialisé. Asset peut étre
spécialisé selon la ligne directrice d) uniquement.

10 Parmi les classes informatives du modéle UML électronique du DCIM, il existe une autre spécialisation de
AssetModel qui est prévue pour devenir normative dans certaines des éditions ultérieures de la
CEIl 61968-11.

11 Parmi les classes informatives du modéle UML électronique du DCIM, il existe une autre spécialisation de
AssetModel qui est prévue pour devenir normative dans certaines des éditions ultérieures de la
CEIl 61968-11.
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b) Si un dispositif/équipement existe dans le paquetage de modéle IEC61970::Wires de la
CEI 61970-301 (comme spécialisation de, ou associé a PowerSystemResource), il n'est
pas admis de définir ses homologues comme une spécialisation de Asset. En revanche,
une spécialisation de Assetinfo doit étre définie avec ses propriétés de feuille de données,
le cas échéant.

c) La relation entre les modéles fonctionnels et physiques est établie entre les
spécialisations applicables de PowerSystemResource et Assetinfo au moyen de la relation
héritée, soit PowerSystemResource—Assetinfo (si l'instance asset n'existe pas) ou
PowerSystemResource—Asset—AssetlInfo (Si l'instance asset est disponible).12

d) Si une entité de dispositif/équipement/réseau n'est pas modélisée dans le paquetage de
modéle 1EC61970:Wires de la CEI 61970-301, il convient qu'elle hérite de Asset ou
AssptContainer, € if TTESt pas NMECESSaiTe qUE SOIT TTONT COMporte teterme (d€3ormais
redpndant) “Asset”.13

e) Selpn a), il convient d'éliminer les spécialisations de Asset, () AssetModel,
ProfluctAssetModel comme suit: il convient de déplacer les attributs\ et extfémités
d'agsociations nécessaires soit dans une spécialisation d’Asset (s'ils.s'appliquen{ a une
instance de Asset), ou dans une spécialisation d’Assetinfo (s'ils“représentent des
informations de feuille de données, applicables a plusieurs instances)Asset). 14

La Figyre 7 illustre des exemples de DCIM qui reflétent les lignes directrices susmentipnnées
et égalément 'usage d'autres classes issues du modele de biens:

TASIELS | gentifiedObject Thssets o wersystamRasourcas IdentifiefOhject
0. AssetsiAsset 0." 0.." | Core:PowerSystemRedource
0." 0.
IdentifisdObject +Assets ~PowerSystemRescurce
AssetprAssetFunction Cord::
01 | identifiedobject| 01 T
+ proeglamlD: String [0..1] Equipngent
= firmfarelD: String [0..1] +Assetinfo (hssetscAssetinfd < AssetDatashest
=+ hard{varelD: S.I:ring .1 | Assets: %
-+ passyord: String [0..1] - AssetContainer
+ configlD: String [0..1] +AssetContainer corl-
org:
Conductingfquipment
[
+ i 0.." +EndDevicelnfo
Metering|-EndDeviceFunction| O..% EndDevice Metering:: Metering:: Assetinfo:: Wirep::
EndDevice | : 0..1 | EndDevicelnfo PowerTransformerinfo PowerTrarsformer
+ enalled: Boolean [0..1] ¢-1 EndDevices
~+EndDevigeFunctions EC 284/13

Figure 7 — Biens DCIM - lignes directrices de spécialisation

AssetCpntainer est la spécialisation de Asset et constitue également le contenedr pour
plusieurs¢Asset. En tant que spécialisation, il hérite des attributs et des associations ajvec les
autres rrlaqqeq En tant que conteneur, il permet de modéliser les Asset compaosifies. Un
exemple de ce type est le EndDevice, qui peut contenir d'autres entités susceptibles d'avoir
une durée de vie indépendante (telles que les modules de communication, non montrés sur la
figure). D'autres exemples de AssetContainer seraient les poteaux ou les voltes
(actuellement non présents dans le DCIM normatif). Aucun de ces objets du monde réel n'est
défini dans le modéle fonctionnel PowerSystemResource (ligne directrice d)).

12 Du fait de I'application de cette ligne directrice, certaines associations directes entre les spécialisations de
PowerSystemResource et Assetinfo ont été éliminées pour pouvoir utiliser de préférence la nouvelle
association héritée définie entre PowerSystemResource et Assetinfo.

13 Du fait de I'application de cette ligne directrice, certaines classes issues du paquetage de modéle Metering
ont été renommeées pour ne pas utiliser le suffixe “Asset”.

14 Du fait de I'application de cette ligne directrice, certaines classes issues du paquetage de modele Metering
ont “perdu” leurs attributs d'instance qui ont été déplacés vers la spécialisation Assetinfo correspondante.
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La Figure 7 ne montre que deux des nombreuses spécialisations de Assetinfo: EndDevicelnfo
et PowerTransformerinfo. La derniére hérite d'une association aux PowerTransformer soit par
Assetinfo—PowerSystemResource OU Assetinfo—Asset—PowerSystemResource (ligne directrice
c); pour de plus amples informations, voir 4.4.3.4). Il n'existe aucune spécialisation d’Asset
correspondant & PowerTransformer (ligne directrice b)).

S'agissant de EndDevicelnfo, il est directement associé a plusieurs instances de EndDevice,
et il hérite également de I'association Assetinfo—Asset. Dans ce cas, il s'agit de la relation la
plus spécifique qu'il convient d'utiliser. A I'heure actuelle, il existe peu de spécialisations de
Asset, et il est acceptable de définir ces types d'associations concrétes entre spécialisations,
méme si I'association héritée existe. Pour ce qui concerne la relation entre les spécialisations
d’Assetinfo_et de PowerSystemResource, elles ont été considérées comme trop nombreuses
pour pquvoir définir toutes les relations explicites qui les relient.

En dernier lieu, la classe AssetFunction et sa spécialisation EndDeviceFunction'demonitrent la
concepfion préférée, lorsqu'elle est réalisable: commencer uniquement avec les assogiations
directe$ entre les spécialisations applicables, telles que EndDevice—EndDeviceFunction de la
Figure [7. Dans les futures éditions du DCIM, si plusieurs cas nécessjtant’une relation entre
les spécialisations de AssetFunction et de Asset ou de AssetContainer sont identifiés, la
relatior] concréte serait vraisemblablement remplacée par une relation’générique.

4.4.2.5 Modéle électrique contre modéle physique

Le CIM de distribution couvre la représentation tant éleetrique que physique d'un objet. La
classe [PowerSystemResource modélise la représentation électrique et est souvent |utilisée
pour I'¢xploitation du réseau, la surveillance, la gestion des interruptions de service et la
planificpation des opérations, alors que la classe«Asset modélise la représentation physique
d'un olbjjet et est surtout utilisée pour la gestioncde biens et de travaux, mais également pour
la planification des extensions de réseau, la gestion des interruptions de service et les|études
de rés¢au. Par exemple, la représentationsphysique peut étre essentielle dans la défivation
des attfibuts pour la représentation électrique, méme si aucune classe explicite Asset n'est
utilisée|l Par exemple, 4.4.3.3.3 expliqgue'comment le modéle de biens peut aider a calguler la
caractdristique électrique d'une ligne-de distribution. La relation entre les deux aspg¢cts de
I'équipgment électrique fournit .aussi des informations cruciales pour la planificatipn des
extensipns, la gestion des travaux et la gestion des interruptions de service.

La relation entre Assetiet PowerSystemResource permet la navigation entre les deux
représgntations (modeéles) différentes d'un objet du monde réel. Les aspects de connjectivité
et opéfationnels (tels“que limites opérationnelles ou statut d'alimentation en énergig) sont
toujourf modélisgsipar le truchement de PowerSystemResource et de ses spécialigations,
alors que les aspects physiques (tels que caractéristiques nominales dans les feuilles de
donnégs, dimensions, cycle de vie des biens et données financieres) sont toujours mgdélisés
par le truchement de la classe Asset et de ses classes connexes.

Il est a noter que Asset et Assetinfo ont des relations avec PowerSystemResource. La relation
entre PowerSystemResource et Asset est généralement utilisée pour les échanges de
données lorsque le Asset est en fonctionnement afin de donner le point de vue physique de
I'équipement de réseau électrique en étant exploité, ou dans l'autre direction pour donner le
point de vue de la connectivité électrique au systéme fonctionnant avec la représentation
physique. La relation entre PowerSystemResource et Assetinfo peut étre utilisée méme s'il
n'existe aucune instance réelle d’Asset disponible ou nécessaire. Des exemples types sont
les applications de planification ou les applications de calcul de réseau utilisées dans les
systémes opérationnels (tels que les calculs de répartion (power flow) de distribution).
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4.4.3 Concepts et exemples de modélisation de réseau
4.4.31 Connectivité et modélisation de phase

La connectivité du modeéle de distribution suit le modéle de connectivité CIM, c'est-a-dire
qu'elle s'appuie sur les classes ConductingEquipment, Terminal et ConnectivityNode (se
référer a la CEI 61970-301:—, 4.4.4, Modele de connectivité et 4.4.8, Modélisation de fils de
phase). L'attribut Terminal.phases permet d'exprimer les informations de phase de chaque
ConductingEquipment pour un réseau de distribution polyphasé. Il permet également de
représenter les cas de désadaptation normale de phase de réseau. Dans les réseaux de
distribution, il existe quelques rares cas ou un organe de coupure ouvert normal peut étre
connecté a la phase A d'un cbté et a la phase B de l'autre cbété. Les Jumper peuvent
introdu jre—ure—désadaptation—-normale—de—phase—tant—guun—cote—est-hors—tension—avant de
connecter le Jumper. Par exemple, un Jumper peut relier une phase A normale sousftepsion a
se B normale effectivement hors tension. Ce cas n'est admis que lorsque, toytes les

Pour un exemple élaboré du réseau exemplaire triphasé équilibr&)<'se référef a la
CEI 61970-301:—, 4.4.4.2, Exemple de connexité et d'emboitement;yet pour un exemple
illustrapt la maniére dont il est possible d'utiliser le modéle de"connectivité CIM pour
représgnter un réseau polyphasé, se référer a la CEI 61970-301:—, 4/4.8, Modélisation de fils

de phase.

La Figyre 8 donne une présentation générale des classes ‘de phase généralement utilisées
pour lajmodélisation et les applications de réseau de distribution.
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Figure 8 — Modélisation de phase DCIM

Dans les réseaux de distribution, certains dispositifs peuvent présenter des caractéristiques
électriques et opérationnelles différentes sur chaque phase. Par exemple, un Switch (c’est-a-
dire organe de coupure) triphasé (qu’il s’agisse d’'un Breaker, un Fuse ou toute autre
spécialisation de Switch) peut étre constitué de trois organes de coupure physiques séparés,
un pour chaque phase. Dans la majorité des cas, les trois organes de coupure individuels ont
les mémes propriétés physiques. S cet organe de coupure est a commande simultanée (c’est-
a-dire que tous les organes de coupure physiques ont le méme état de fonctionnement normal
et/ou en temps réel), il peut étre modélisé avec une seule instance de Switch. Cependant, il
est possible que les phases individuelles aient différentes propriétés physiques. Par exemple,
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dans le cas d’'un Fuse, d’un point de vue au moins théorique, il est possible d’utiliser
différentes caractéristiques de fusible sur chaque phase. De méme, s’agissant de organe de
coupures non a commande simultanée, il est possible que leur état de fonctionnement normal
et/ou en temps réel soit différent pour chaque phase. Dans ce cas, la modélisation est
réalisée avec une instance de Switch contenant trois instances de SwitchPhase, une pour
chaque phase. Il est important de noter que dans chaque cas il existe une instance de
Switch, et que cette instance peut étre référencée a partir de différents contextes (par
exemple, configuration, opérations).

NOTE La présente édition de la CElI 61968-11 ne prend pas en charge les organes de coupure a plusieurs états
(modélisés par CompositeSwitch).

=14 nt, de
maniérge analogue a la classe Terminal, a défini I'attribut phases afin de fourpir une
descripftion de phase détaillée applicable a une mesure. Dans la plupart des cas,([I*attr|but est
facultafif dans la mesure ou la mesure réalisée sur une borne Terminal est-adaptde a sa
phase.|Cependant, pour un ConductingEquipment qui peut fonctionner de 'maniére géparée
sur chgque phase individuelle, I'attribut Measurement.phases donne la capacité de spécifier
des mgsures sur chaque phase. Sur la base du modéle de commande €IM défini dans|le CIM
de bage, CEI61970-301:—, 4.4.10 Mesures et commandes, les\.Commandes peuvent
égalemlent étre appliquées aux phases séparées.

Dans lg cadre de la présente partie de la CEl 61968, le modéle de distribution CIM pefmet de
prendrg en charge la représentation des changements tempeoraires qui se produisent gans le
réseau| Pour une description détaillée et un exemple, se~référer a la CElI 61970-301:—, 4.4.9
Modelel de coupures, colliers et cavaliers.

4.4.3.2 Charges monophasées et déséquilibrees

La Figyre 9 montre les classes disponibles, pour modéliser les charges de distribution, qui
sont squvent déséquilibrées parmi les troistphases a un emplacement. Dans certaing cas, il
se produit des charges monophasées et'diphasées.



https://iecnorm.com/api/?name=cf9f1e201c6b7dccb93cfca8fd22ada0

61968-11 © CEI:2013 - 243 -

Identified Object
Metering::UsagePoint

FowerSystemResource + isSdp: Boolean [0..1]
CoreEquipment +Equipments +UsageFoints | ~ isVirtual: Boolean [0..1]
+ phaseCode: PhaseCode [0..1]
=+ normallylnService: Beclean [0.1] | 0.7 0.7+ grounded: Boolean [0..1]
+ aggregate: Boolean [0..1] + servicePriority: String [0..1]

serviceDeliveryRemark: String [0..1]
estimatedLoad: CurrentFlow [0..1]
checkEilling: Eoolean [0..1]
ratedCurrent: CurrentFlow [0..1]
nominalServiceVoltage: Voltage [0..1]
ratedPower: ActivePower [0..1]
outageRegion: String [0..1]
connected: Boolean [0..1] readCycle: String [0..1]

phases: PhaseCode [0..1] readRoute: String [0..1]

I +  sequenceNumber: Integer [0.1] + amiBillingReady: AmiBillingReadyKind [0..1]

= connecticnstate: UsagePointConnectedind [0..1]
<  minimalUsageExpected: Eoolean [0..44

IdentifiedObject

- Core:Terminal
Core: +ConductingEquipment 0..% ore-rermina

ConductingEquipment

1 ~+Terminals

Wires::EnergyConsumer IdentifiedObject
+EnergyConsumer 0.1 LoadMadel:
+ custoperCount: Integer [0..1] LoadResponseCharacteristic
+ grounfded: WindingConnection [0..1] 0." +LoadResponse senumerktions
<+ pfixed ActivePower [0..1] + exponentModel: Boolean [0.1] Core-FhabeCode
+ pfixedPct: PerCent [0.1] + pConstantCurrent: Float [0..1]
+ phasefonnection: PhaseShuntConnectionKind [0..1] + pConstantimpedance: Float [ 4] ABCHN
+ gfixed: ReactivePower [0..1] + pConstantPower: Float [B=1] ABC
+ qfixedPct: PerCent [0.1] + pFrequencyExponent: Float [0..1] ABN
+ pVoltageExponent: Fledt J0..1] ACN
+HnergyConsumer | 1 + gConstantCurrent; Fledt [0..1] BCM
+ gConstantimpedages: Float [0..1] AB
+ gConstantPowers Float [0..1] AC
+EnergyConsumerPhase | 0.7 + gFrequencyExponent: Float [0..1] BC
FPowerSystemResource + gVoltdgeEdponent: Float [0..1] AN
Wires::EnergyConsumerPhase E:
+ pfixed: ActivePower [0..1] sEnuUmerations A
+ pfixedPct: PerCent [0..1] Wires:: g
+ phase: SinglePhaseKind [0..1] singlePhasekind c
+ gfixed: ReactivePower [0..1] senumerations N H'IN
*  gfixedPer; PerCent [0..1] Wires::PhaseShuntConnectionKind B :2N
o C s12N
¥ N sl
¥n s1 52
| s2 s12

EC 286/13

Figure 9 — Modéle de charge du DCIM

Il convient d'utiliser la~Classe EnergyConsumer pour instancier le modéle de charge, qui peut
faculta]ivement étre ““associé a un compteur par le truchement de UsadePoint.
Energyfonsumer H€rite de ConductingEquipment qui est associé a Terminal. Terminal a
['attribut phases™auquel peut étre assigné un libellé d'énumération PhaseCode. Par exemple,
AN décrit une-charge monophasée de A au neutre, BC décrit une charge monophasée|de B a
C, ABCN décrit une charge triphasée étoile a la masse, ABC décrit une charge triphasée a
connexjionidelta, etc.

Il convient que I'attribut phaseConnection de EnergyConsumer soit Y ou Yn pour une charge a
connexion en étoile ou phase-neutre; il convient qu’il soit b pour une charge a connexion
delta ou entre phases. Pour une charge triphasée équilibrée, spécifier la puissance totale
réelle et réactive sur les attributs EnergyConsumer, pour obtenir une distribution uniforme sur

les trois phases.

Si une charge triphasée est déséquilibrée, elle peut étre modélisée par la méme instance
EnergyConsumer, faisant désormais référence aux trois instances supplémentaires
EnergyConsumerPhase, chacune représentant une phase avec son attribut phase. Cela permet
également d’utiliser un EnergyConsumer avec son identité pour la modélisation de charges
déseéquilibrées. Avec les charges monophasées ou diphasées, il convient que le modéle
inclue également des conducteurs ou des transformateurs en phase appropriée qui

établissent la connectivité de retour a la source. Il n'est pas nécessaire de spécifier la
puissance totale réelle et réactive sur les attributs EnergyConsumer, dans la mesure ou ils
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peuvent étre dérivés de la distribution entre phases spécifiée sur les attributs
EnergyConsumerPhase. Chaque phase peut étre A, B, €, 81 ou S$2 (N ne s’applique pas a ce
cas). Pour une charge a connexion delta ou entre phases, indiquée par D pour
phaseConnection:

o utiliser A pour la charge connectée entre les phases A et B;

o utiliser B pour la charge connectée entre les phases B et C;

o utiliser € pour la charge connectée entre les phases € et A;

o utiliser 81 pour la charge connectée entre les phases $1 et s2.
Lorsque la charge est une combinaison de courant constant, de puissance constante ou

d'impédance constante, il convient d'associer une instance de LoadResponseCharacteristic a
I'instante de EnergyConsumer.

NOTE la présente partie de la CEI 61968 ne fournit aucun moyen permettant de 'définir différentes
caractériptiques de charge par phase.

4.4.3.3 Segments de ligne de distribution

(c'est-d-dire, des conducteurs). Il y a trois fagcons de décrire les/parametres d'impédange d'un
ACLineBegment, en utilisant uniquement le paquetage Wires;et'Gne quatrieme facon (tilisant
le paguetage Assetinfo.

La Fig{re 10 montre les classes disponibles pour modéliser les segments de ligngede CA

NOTE lla présente partie de la CEl 61968 (documentant le madele DCIM11) et I'édition correspondante de la
CEI 61970-301 (document le modele CIM15 de base) refléetent des modéles consolidés de segment de lignge pour la
transmisgion et la distribution (T&D). Par conséquent, les classes issues de la CEl 61968-11:2010 (1ere édjtion) ont

été légenement modifiées et déplacées du paquetage de modele IEC61968::WiresExt au paquetage d¢ modéle
IEC619F0::Wires du CIM de base, CEI 61970-301 (5°%"¢dition).

Afin dg représenter une ligne monophasée, diphasée ou triphasée déséquilibrée (tilisant
différents fils, il convient qu’une instance 'ACLineSegmentPhase soit associée a chaqug phase
ou un fil de neutre retenu dans le modéle. Les valeurs de I'attribut phase applicable [sont A,
B, C pqgur les lignes triphasées, s1-et 82 pour les circuits du secondaire monophasés, et N
lorsqud le fil de neutre est modélisé. Chaque ACLineSegmentPhase dispose d’'une assgciation
facultafive a Wirelnfo, détaillée ultérieurement, mais toutes les autres caractéristiques
proviennent de son ACLineSegment associé.

S’agissfant d’'une ligne.déséquilibrée, les impédances calculées refletent les positions des fils
physiqyes sur le pylone ou le poteau, ces positions étant généralement ordonnées de gauche
a droite et du haut-vers le bas en fonction de leurs coordonnées horizontales et de hlauteur.
Soit paT exemple’un poteau a console ayant 3 positions de fils numérotées 1 (plus a gauche),
2 (décglagepar rapport au centre) et 3 (plus a droite), les impédances peuvent étre callculées
avec lg fil-de phase A en position 1, le fil de phase B en posmon 2 et le fil de pha e C en
positio ne as i
avec le f|I de phase C en posmon 1, le fil de phase B en posmon 2 et le f|I de phase A en
position 3. Les parameétres des impédances calculées sont différents de ceux du premier cas.
llIs sont mathématiquement liés aux opérations des rangées et colonnes de la matrice
d’'impédance, ces opérations n’étant toutefois pas prises en charge dans le CIM et il n’existe
aucun concept d’ordre des phases dans le CIM. Cela implique que chaque ordre de phase
physique différent nécessite une description d’impédance différente dans le CIM. Cela affecte
I'utilisation de PerLengthPhaselmpedance et de WireSpacinglinfo de la Figure 10.

Les lignes transposées peuvent étre modélisées pour chaque section avec un ACLineSegment
différent et une description d’'impédance différente comme susmentionné. Il convient que la
description d’impédance utilise PerLengthPhaselmpedance OU WireSpacinginfo, car les
paramétres de séquence supposent une transposition continue. Il n’est pas nécessaire
d’utiliser les instances ACLineSegmentPhase pour les sections de lignes triphasées
transposées, si tous les types de fils de phase sont identiques dans une section.
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IEC 287/13
Figure 10 — Modéle de connectivité de lignes DCIM

Il existe trois maniéres de spécifier les impédances de ligne en utilisant uniquement le
paquetage de modele 1IEC61970::Wires de la CEIl 61970-301:

e Les attributs r, r0, x, x0, bch, bch0, gch et gch0 de ACLineSegment peuvent étre utilisés
pour un modele équilibré. Voir 4.4.3.3.1 pour l'usage avec des segments de ligne
monophasée et diphasée.

e Pourvoir une association a PerLengthSequencelmpedance. Cette classe modélise un
catalogue électrique ou une bibliothéque de «codes de ligne» qui ont des impédances en
séquence et un chargement de ligne linéique. Plusieurs AcCLineSegment partagent une
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instance de PerLengthSequencelmpedance et calculent I'impédance avec leur attribut
length hérité de Conductor. Voir 4.4.3.3.1 pour l'usage des paramétres séquentiels avec
des segments de ligne monophasée et diphasée.

e pourvoir une association a PerLengthPhaselmpedance, qui fait référence aux matrices
symétriques d'impédance et d'admittance NxN pré-calculées par unité de longueur. Cette
classe modélise également un catalogue électrique et nécessite I'attribut length hérité. Le
conductorCount doit étre au moins égal au nombre de phases, mais il pourrait étre
supérieur si le neutre (ou autre conducteur mis a la terre) est retenu dans la matrice.
PhaselmpedanceData met en ceuvre des éléments de matrice Z et Y, mémorisés dans
I'ordre des colonnes. Les attributs r, x et sequenceNumber sont tous requis, alors que b
est facultat|f Seuls Ies elements trlangula|res mfeneurs sont mémorisés et, de ce fait, une

: a). Les
es. Un
igsue de
ginsi de

Afin de spécifier les impédances en utilisant le paquetage ((Assetinfo, ljattribut
Condudtor.length (c'est-a-dire la longueur de conducteur) est requis) car les pargdmetres
électriques de [l'instance sont définis comme étant (parameétres linéiques) x
(condugttor.length). Voir également 4.4.3.3.3 ci-dessous.

Un WilleSpacingInfo peut étre associé au AcCLineSegmentyen appliquant 'une dep deux
méthodes suivantes:

e (PowerSystemResource—Assetinfo) Utiliser Fextrémité d'association héritée
AssetDatasheet de ACLineSegment pour référencer WireSpacinginfo. Cette méthogle peut
également étre appliquée pour associer Wirelnfo pour son attribut ratedCurrent.

o (PowerSystemResource—Asset—AssetiInfo) “Instancier la classe Asset, dans lpquelle
I'exfrémité d'association Assetinfo~référence le WireSpacinginfo, et plusieurs
PowerSystemResource référencent chaque ACLineSegment en utilisant le WireSpadinginfo
congidéré.

Pour Igs calculs d’impédance, il.est également nécessaire d’associer les Wirelnfo a chaque
ACLineSegment OU ACLineSegmentPhase de référencement. Cela peut étre réalisé avec le
modeélel de navigation de classe AssetDatasheet (PowerSystemResource—Assetinfo) Ol Asset
(PowerBystemResource-Asset—Assetinfo). Dés lors que le AcCLineSegment dispose des
ACLineBegmentPhases associées, il convient que chague ACLineSegmentPhase ait son|propre
Wirelnfp. Dans le cas_contraire:

e Au Mmoins un“Wirelnfo doit étre associé au ACLineSegment, et il est supposé s’appliquer a
tous les fils"de phase. Il s’applique également a tout fil de neutre, a moins ql’il soit
posgible d’associer un deuxiéme Wirelnfo identifiable.

e Un s comme
étant ceIU| ayant Ia plus pet|te valeur de I attrlbut Wirelnfo.radius. Lorsque cette hypothese
ne s’applique pas a la ligne, utiliser la modélisation de phase avec ACLineSegmentPhase.

La Figure 10 montre les associations entre PerLengthlmpedance, WireSpacinginfo et Wirelnfo.
Elles concernent cependant la gestion de bibliothéque de biens et non les calculs
d’impédance. Pour les calculs d'impédance, le modéle de classe AssetDatasheet OU Asset est
requis pour utiliser WireSpacinglinfo et Wirelnfo.

La Figure 11 montre la hiérarchie de la classe Wirelnfo, utilisée pour définir les impédances
de segment de ligne a partir de données physiques (parfois appelées «codes de ligne» et
« codes de cable »). Wirelnfo est une classe de base qu'il convient de ne pas instancier
directement. Ses attributs décrivent les données physiques d’un fil ou cable aérien (& noter
que OverheadWirelnfo dérivé n’a réellement pas d’attributs propres) ou d’'un conducteur de
phase avec dme de cable.
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IEC 288/13

Figure 11 — Modeéle (feuille de données sur les lignes et les cébles)
de conducteurs DCIM

Les attributs material, sizeDescription, strandCount et coreStrandCount (pour I'ACSR, a savoir
"aluminium conductor steel reinforced wire", c'est-a-dire fil conducteur en aluminium renforcé
d'acier) de Wirelnfo aident a identifier le cable et sont souvent codés dans le nom local
d'instance. Les attributs électriques requis au minimum sont gmr, radius et rACc50. Un tableau
de fils complet comporterait en général des résistances définies a d'autres températures et
fréquences, telles que rAc25, rAC75 et rDC20. Pour les fils ACSR, coreRadius est facultatif
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pour obtenir gmr par un calcul dépendant de la fréquence. coreRadius est de zéro pour les fils
non-ACSR. ratedCurrent est le courant permanent admissible a 50 °C. ratedCurrent est
nécessaire pour interpréter la sortie du calcul de répartition (power flaw), mais pas pour la
solution du calcul de répartition elle-méme. Les attributs insulated, insulationMaterial et
insulationThickness s’appliquent principalement aux classes de céable dérivées, mais ils
prennent également en charge les lignes secondaires triplex et le cable séparateur aérien.
Les attributs cablelnfo décrivent les propriétés supplémentaires des couches sur le noyau
conducteur. Le diameterOverCore comprend un écran ou blindage conducteur et semi-
conducteur; il convient qu’il soit du diameétre intérieur de l'isolant. Le diameterOverinsulation
correspond au diametre extérieur de la couche d’isolant ne comprenant pas les écrans
extérieurs ou couches semi-conductrices. Le diameterOverScreen comprend l'isolant plus
I’écran ou la couche semi-conductrice; il convient qu’il soit du diamétre intérieur du blindage

sont tfop petits, la résistance CA n’est généralementi ni utilisée ni spécifiee. Le
diameterOverNeutral correspond au diamétre sur les brinsg’a neutre concentrique qui peut étre
identiqlie a diameterOverJacket.

NOTE lle modele illustré a la Figure 11 prend actuellement\en charge les deux types de cable a conducteur
simple Igs plus couramment utilisés sur les systemes de distribution. De nombreux autres types de cablep utilisés
dans les|systémes de transmission ou industriels tels que.les cables a 3 conducteurs, de canalisation, immergés et
autres, ne sont pas pris en charge.

WireSpacinglnfo identifie les données géometriques de ligne. Les attributs phaseWireCount et
phaseWireSpacing se réferent a une mise en faisceau de sous-conducteurs, ce qui n'est pas
couran{ pour les lignes de distribution, mais peut apparaitre sur les lignes de transinission
haute tension dans le modéle.

WirePosition définit les coordonnées horizontale (xCoord) et verticale (yCoord) de chaque fil
sur la gection de pbéle ou-de pyléne, ou dans la tranchée/canalisation de cable, e{ phase
identifig¢ le fil de phase-installé a cet endroit. Tous les trois attributs sont requis. La hauteur du
fil par repport au sokest yCoord, y compris tous les éventuels effets de fleche. Pour les|cébles
souterrpins, yCoord:est la profondeur d’enfouissement moyenne, saisie comme un pombre
négatif| La position horizontale du fil, xCoord, est mesurée a partir d'une ligne de référence
arbitraife maissConstante. Les choix courants pour la référence horizontale sont I'axe des
pbles elt la position de fil la plus a gauche.

Tous les éventuels fils a une position WirePosition avec phase=N sont censés étre mis en
permanence a la terre. L’application peut éliminer ces conducteurs des matrices d'impédance
et d'admittance par une réduction de Kron.

La valeur de [lattribut WirePosition.phase peut trés souvent changer en fonction de
I'installation sur le terrain. Par exemple, une ligne monophasée peut étre utilisée sur la phase
A, B ou €. Cela nécessite trois instances WireSpacinginfo, |la seule différence résidant dans le
fait qu’il existe trois valeurs différentes pour Il'une des valeurs associées de
WirePosition.phase, a savoir A, B ou €. La valeur de WirePostion.phase pour un fil de neutre
ne changerait pas, il convient qu’elle soit toujours N. En résumé, un type de ligne monophasé
nécessite 3 instances WireSpacinginfo pour couvrir toutes les possibilités de phasage. Un
type de ligne diphasée nécessite 6 instances et un type de ligne triphasée nécessite
également 6 instances.
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4.4.3.3.1 Utilisation des impédances en séquence (cas équilibré)

Les impédances directes et homopolaires peuvent étre transférées par les attributs r, x, ro et
x0 de PerLengthSequencelmpedance associé a une instance de ACLineSegment. Les attributs
bch, bOch, gch et goch ne sont généralement pas importants pour les lignes de distribution
aériennes. Pour les trois phases, cela décrit une ligne triphasée équilibrée ou parfaitement
transposée. Les attributs dans PerLengthSequencelmpedance sont exprimés en unités
linéiques et il est donc nécessaire de multiplier leur valeur par I'attribut length du Conductor.

NOTE Cela équivaut aux attributs de Wires::ACLineSegment, qui sont pré-calculés pour la longueur totale du

segment et sont définis sur chaque instance du segment. PerLengthSequencelmpedance, en revanche, est
référencable et, de ce fait, peut étre utilisé (a travers une association) par plusieurs instances de segment,

d' H + H Hl | iAol &l a 4 £4 a &l 1 aak &l P2
iminuantetrsHa-eguentitédedonrtestranstéréesdanstestehangesdedonnées:

Si ACLijneSegment a seulement une ou deux phases, un modéle équilibré peut-encdre étre
transféfé a travers les attributs r, x, r0 et x0. Cela représente une matrice d'impédancgs avec
des élgments diagonaux complexes égaux, Zs, et des éléments non diagonaux complexes
égaux, [Z,,. Pour une ligne monophasée, les attributs a transférer sont:

Zy=Zy=Zs

Pour une ligne diphasée ou triphasée, les attributs a transférer sont:
Zy=2g—Zy

Zo=Zs+ (n - 12y,

ou n edt le nombre de phases. A la réception de’r, x, r0 et x0, la matrice des impédances en
diphasg¢ ou triphasé est construite a partir de:

Zo=(Zo+(n—1)Zy) I n
Zm:(ZO—Z—I)/I’l

Il conyient que le AcCLineSegment de référencement ait des instances associg¢es de
ACLineSegmentPhase, et«affecte les valeurs appropriées de phase pour indiquer les phases
réellement présentes, telles que A, B, €, s1 ou s2. |l convient que le neutre, N, n'apppraisse
pas, cdr tout conducteur neutre doit avoir été incorporé dans le retour par la terre lorsfiue les
impédances en séquence sont utilisées.

Pour lgs cables de distribution souterrains, les impédances en séquence sont égglement
appropfiées, y compris les attributs bch et boch.

4.4.3.3.2 Utilisation des impédances de phase (cas déséquilibré)

Les parametres calculés de la matrice peuvent étre transférés par référencement d'une
instance PerLengthPhaselmpedance, en lieu et place du modeéle physique décrit en 4.4.3.3.3.
Un modéle de matrice est utile lorsque:

o |'application cible n'a aucun moyen de calculer les paramétres a partir des données
physiques;

e les données physiques sous-jacentes ne sont pas disponibles directement;

o il est nécessaire de réaliser une adaptation la plus étroite possible des parameétres de
ligne déséquilibrée.

Pour une ligne diphasée, avec le neutre déja réduit, les matrices Z et Y seront carrées 2x2,
mais, en raison de la symétrie, il n'y aura que 3 éléments de matrice uniques. Cela conduit a
trois instances associées de PhaselmpedanceData avec stockage en colonne:
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e sequenceNumber = 1 pour la ligne 1, colonne 1 de la matrice;
e sequenceNumber = 2 pour la ligne 2, colonne 1 de la matrice;

e sequenceNumber = 3 pour la ligne 2, colonne 2 de la matrice.

Cette instance de PerLengthPhaselmpedance pourrait étre référencée a partir d'un
AcCLineSegment ayant les phases AB, AC ou BC. La ligne 1 correspond toujours a la premiére
phase présente et la ligne 2 correspond toujours a la deuxiéme phase présente, suivant
I'ordre A, B, C, s1, s2, N. Si les fils de phase sont installés dans différentes positions, de sorte
qu’il convient de placer ¢ (par exemple) dans la ligne 1, une nouvelle instance de
PerLengthPhaselmpedance est requise.

4.4.3.3{3 Utilisation des parameétres physiques

Pour lgs lignes aériennes, un modele physique peut étre transféré par référence|a une
instance de WireSpacinglinfo, qui est associée a des classes supplémentaires 'montrées a la
Figure [11. Cela viendra a l'appui du calcul d'une matrice des impédances de phaFe non
équilibfées par I'utilisation des équations de Carson ou d'une méthode-équivalente de prise
en chafge du retour par la terre. Par exemple, supposons qu'il y ait troi§)fits de phase, plus un
fil de neutre de taille différente, sur un poteau a console horizontale;.Cela exige une instance
de Wire¢Spacinglinfo, quatre instances de WirePosition qui décrivent les quatre positigns des
conducfeurs, et deux instances de Wirelnfo décrivant les types des’fils de phase et du [neutre.
L'attribyt length de Conductor doit étre utilisé, et plusieurs ACLineSegment se réfiéreront
typiquegment a la méme instance de WireSpacinginfo.

nstances de WirePosition ont un  attribut phase qui correspdnd a
ACLineBegmentPhase.phase. Pour les calculs, il,caenvient de fournir I'attribut résistapnce de
pour la fréquence fondamentale du réseau et a la température de fonctionhement
e du fil.

Un dqable a neutre  concentrique? monophasé requiert une instance  de
ConcentricNeutralCableInfo, un WireSpacinginfo avec l'attribut isCable=true, et une instance
de WirgPosition pour spécifier la profondeur d'enfouissement. Un cable blindé triphasg, avec
un conflucteur neutre nu, exigerait;une instance de TapeShieldCablelnfo, Un WireSpadinginfo
avec I'attribut iscable=true et quatre WirePosition pour les trois phases et le neutre. Il § aurait
égalemient un Wirelnfo pour le neutre.

4.4.3.4 Transformateurs de distribution

4.4.3.41 Modéle électrique

La Figdre 12_montre les classes qui modélisent les instances du transformateur de puigsance.
Elles peuvent utiliser exclusivement le paquetage Wires pour définir les pargmeétres
d’impédance ou utiliser les classes Assetinfo, détaillées a la Figure 13, pour défipir une

blbllothequc de t_ypcc de-transformatett:

NOTE La présente partie de la CEl 61968 (documentant le modéle DCIM11) et I'édition correspondante de la
CEI 61970-301 (documentant le modéle CIM15 de base) reflétent des modeles consolidés de transformateur pour
la transmission et la distribution (T&D). Par conséquent, les classes issues de la CEl 61968-11:2010 (1°" édition)
ont été légérement modifiées et déplacées du paquetage de modéle IEC61968::WiresExt au paquetage de

modéle IEC61970::Wires du CIM de base, CEl 61970-301 (5°™ édition).
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Figure 12 — Modéle de connectivité des transformateurs DCIM

PowerTransformer est 'instance de niveau le plus élevé pour un transformateur de puissance,
comportant une cuve (tank) triphasée ou éventuellement différentes cuves monophasées. Il
est issu de ConductingEquipment, et dispose par conséquent de bornes Terminal associées
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avec les valeurs de l'attribut phases a chaque point de connexion d’enroulement. Dans le
CIM, un enroulement de transformateur est désigné comme une “extrémité”.

Lorsqu’il est constitué de différentes cuves, un PowerTransformer a souvent été appelé
“batterie de transformateurs”, et le CIM prend en charge la modélisation avec ou sans cuves.
Dans les systémes de distribution, les régulateurs indépendants de tension de phase et les
transformateurs a connexion étoile/delta ouverte constituent deux exemples qui nécessitent
une modélisation au niveau cuve. Au niveau de la transmission, les batteries de
transformateurs THT peuvent aussi contenir des transformateurs monophasés, qui peuvent ne
pas étre identiques, notamment lorsqu'un élément de rechange est en service. L'attribut
vectorGroup pour le relayage de protection est dérivé des connexions d'enroulements
internes et des angles de phase. Il utilise la nomenclature de la CEl 60076-1 pour décrire le
nombrg des enroulements qui peuvent étre compris dans la cuve.

Lorsqulil est utilisé, le TransformerTank doit &étre associé a un PowerTransformetr,1l hérite de
Equipment, et non de ConductingEquipment. La cuve peut avoir un TransformerT(tnklnfo
associg issu du paquetage Assetinfo, pour la modélisation de feuille de-données d¢g biens,
décrite|de maniere plus détaillée ultérieurement a la Figure 13 et en 4:4:3.4.2 Etanf donné
que leg essais de transformateur sont réalisés sur les cuves, les feuilles de donnég¢s sont
fondamentalement associées aux cuves. Lorsque le modele n’utilise pas les cuyes, le
PowerTransformer peut encore avoir une association a PowerTransformerinfo, pour la
modéligation de feuille de données de biens. Dans les deux-/cas, les données rgsident
effectiiement dans les instances de  TransformerEndIinfo, associées (@ un
TransfgrmerTanklinfo.

Deux méthodes permettent de référencer les feuilles_de données de biens de transfoqmateur
et un pfofil peut adopter 'une ou l'autre:

o (PowerSystemResource—AssetInfo) Utiliser\ 'extrémité d'association AssetDatashleet de
PowerTransfomer ou TransformerTank pour référencer respectivement
PowerTransformerinfo OU TransformerTanklinfo, OU

o (PowerSystemResource—Asset—Assetinfo) Instancier la classe Asset, dans lpquelle
’exirémité d'association Assetinfo référence le PowerTransformerinfo [ou le
TransfomerTankinfo, et _<plusieurs PowerSystemResource référencent chaque
PowerTransformer OU TransformerTank en utilisant la feuille de données considérée|.

TransfqrmerEnd, appelé~FransformerWinding dans les précédentes versions du CIM| et qui
était up ConductingEquipment, n'est plus un ConductingEquipment, mais il disposg d’une
borne Terminal associée avec des informations relatives au phasage. Les attributs magBaseU,
magSaf{Flux et bmagSat représentent la saturation du noyau, généralement modélisé¢ a pas
plus d'line des(extrémités. Les autres attributs d'instance définissent les options de mi|se a la
terre:

¢ solidemént mis a la terre: grounded = true, rground = 0, xground = O;

e mis a la terre par une impédance: grounded = true, rground = 0, xground = 0;

e non mis a la terre: grounded = false.

Il convient de ne pas instancier directement TransformerEnd; il convient d’'instancier I'un de
ses deux descendants:

e PowerTransformerEnd, si la modélisation au niveau de la cuve n’est pas utilisée. Spécifier
les valeurs des attributs ratedU et ratedS pour les données des caractéristiques nominales
d’enroulement, et connectionKind pour les connexions étoile, delta ou autre type de
connexion.

e TransformerTankEnd, si la modélisation au niveau de la cuve est utilisée. Les valeurs
relatives a la connexion de I'enroulement et aux caractéristiques nominales proviennent
d’une instance de TransformerTankEndInfo, ce qui signifie que le paquetage Assetinfo est
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requis pour la modélisation au niveau de la cuve. L’attribut phases prend en charge la
modélisation de cuve par phase.

En utilisant PowerTransformer et PowerTransformerEnd, trois méthodes permettent de
spécifier les parameétres d’'impédance en utilisant uniquement le paquetage de modéle
IEC61970::Wires de la CEl 61970-301:

e Utiliser les attributs r, x, r0, x0, b, b0, g et g0 de PowerTransformerEnd pour spécifier les
parameétres d'impédance pi. Il s’agit de I'option la plus compatible avec les précédentes
versions de la CEI 61970-301, dont cette norme décrit certaines conventions importantes..

e Utiliser une TransformerStarimpedance associée pour chaque PowerTransformerEnd,
comportant un équivalent en étoile (également parfois appelé équivalent en T ou en
étoife). Cela peut se révéler exact du point de vue mathématique jusqu’a trois e>:‘tj[émités

(enfoulements). Cependant, des valeurs d’attribut négatives peuvent se prodiiire en
présence de trois extrémités. En variante, utiliser une TransformerCoreAdnittance
asspciée a une des PowerTransformerEnd, représentant le courant d'excitation| et les
perfes dans le fer. Il peut s’agir de I'enroulement de plus basse tension (c’est-atdire le
plug proche du noyau) ou de I’enroulement ayant été réellement soumisia un essaila vide,
s’il pst connu. La tension de référence applicable a toutes les valeurs)d’attribut, exprimées
en |unités de Ohms ou de Siemens, doit étre ratedU pour Iextrémité a laquelle est
conpectée I'impédance ou I'admittance.

e Utillser une TransformerMeshlmpedance associée a chagle combinaison de| paires
PowerTransformerEnd. || doit y en avoir (numberEnds-1)*% numberEnds / 2. Par exemple,
une| TransformerMeshlmpedance entre deux extrémités, trois d’entre elles entne trois
extiémités, six d’entre elles entre quatre extrémités;‘etc. Le modéle de maille présente les
avahtages suivants: (a) il est exact d’'un point.de*vue mathématique pour plus de trois
extlémités, (b) il n'a pas de valeurs d’attribut négatives, et (c) il corresporld plus
dirdctement aux données d’essai de court-Ccircuit de transformateur. La tension de
réfrence doit étre ratedU de FromTransformerEnd (& noter que l'autre extrémité plus
progche a toujours une tension nominale différente). En variante, utiliser une
TrahsformerCoreAdmittance telle que.décrite pour I'équivalent en étoile.
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4.4.3.4.2 Modeéle de feuilles de données

La Figure 13 montre les classes qui permettent I'échange de modéles de feuilles de données
(datasheet) des transformateurs, parfois appelées «codes de transformateur» dans les
applications.

Assetinfo .
#Enumerations
PowerTransformerinfo Wires::
WindingConnection
{root}
+PowerTransformerinfo 1
(0]
¥
=+TransformerTankinfo 1.7 z
Asserinfo Yn
TransformerTankinfo Zn
A
|
+TransformerTankinfo | 1
=TransformerEndinfos | 1%
Asszetinfa IdentifiedObject
TransformerEndinfo TransformerTest
+  endNumber: Integer [0..1] + basePower: ApparentPower [0..1]
= phaseAngleClock: Integer [0..1] = temperature: Temperaturp [0..1]
+ connectionKind: WindingConnection [0..1] .
+ r: Resistance [0..1] ~Energisedénd A
i 1
+  ratedU: Voltage [0..1] 0.1 +EnergisedEndNoLoadTest
+ insulaticnU: Voltage [0..1] |D w
+ ratedS: ApparentPower [0..1]
= emergencys: ApparentPower [0.1] MoLeadTest
+ shortTermS: ApparentPower [0..1]
+ excitingCurrent: PerCent [0..1]
1 1 | 1 ‘ 1.- =+ excitingCurrentZerc: PerCent [0..1]
+EnergisedEnd +0Openknd ~EnergisedEnd +GroundedEnds +  loss: KiloActivePower [0..1]
+ lossZero: KiloActivePower [0..1]
+GroundedegdShortCircuitTests |+ energisedEndVoltage: Voltage [0.1]
+EnergisedEndShortCircuitiest:
||:»..~ 10..-
+0y End Ci itTest
penEnabipenireultiests ShortCircuitTest
~+EndrgisedEndCpenCircuitTests
||}_.- 0.~ +\£nergisedEndStep: Integer [0..1]
groundedEndStep: Integer [0..1]
OpenCircuitTest + leakagelmpedance: Impedance [0..1]
- =+ leakagelmpedanceZero: Impedance [0..1]
< enerisedEndStep: Integer [0..1] <+ loss: KiloActivePower [0.1]
+ epenEndstep: Integer [0..1] + lossZero: KiloActivePower [0.1]
= energisedEndVeoltage: Voltage [0..1)
+ openfndVcltage: Voltage [0..1]
+ phaskshift: AngleDegrees [0..77
IEC 290/13
Figure 13 — Modéle de feuilles de données des transformateurs DCIM

La clapse. “principale est TransformerEndinfo, qui contient les données relativgs aux
caractdristiques nominales et aux connexions de [l'enroulement de transfojmateur
correspondant. Les données relatives aux caractéristiques nominales comprennent ratedU,
ratedS, shortTermS, emergencyS et insulationU. L’attribut r correspond a la résistance CC de
I’enroulement.

Les données relatives aux connexions sont contenues dans les attributs connectionKind,
phaseAngleClock et endNumber. L’attribut endNumber est I'ordre de I'’enroulement dans le
vectorGroup du PowerTransformer de référencement et il est utilisé pour faire correspondre
les données a TransformerEnd.endNumber. Le Terminal.sequenceNumber associé peut
également utiliser le méme TransformerEnd.endNumber, mais cela n’est pas exigé. Par
convention, le endNumber commence généralement a 1 pour I'’enroulement de tension la plus
élevée, et tous les autres enroulements sont numérotés dans l'ordre descendant des
caractéristiques nominales de tension. Certains transformateurs ont plusieurs enroulements
ayant la méme valeur ratedU, des transformateurs diviseurs de secondaire (split-secondary
transformer) fournissant juste un exemple et ils doivent avoir des endNumber différents.
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L'énumération WindingConnection, utilisée comme type pour [Iattribut connectionKind,
comprend la nomenclature normalisée D, Y, Z, Yn et Zn pour décrire les connexions delta,
étoile (en Y), zigzag et a neutre dans les groupes vectoriels des transformateurs triphasés. A
est utilisé pour I'enroulement d'autotransformateur commun et 1 pour un enroulement de
transformateur monophasé.

L’attribut endNumber permet d’utiliser la bibliothéque de feuilles de données et de I'actualiser
avec une seule association a PowerTransformerinfo 0OU TransformerTankinfo. Le
TransformerTanklinfo et le PowerTransformerinfo fournissent deux chemins de navigation vers
TransformerEndInfo. AveCc PowerTransformerinfo, il peut étre nécessaire de créer un
TransformerTanklinfo artificiel pour le transfert de modéle car les feuilles de données se
situent au niveau de la cuve. Une instance de PowerTransformerinfo fait réellement référence
a un erl[semble de une ou de plusieurs cuves.

TransfdrmerTankiInfo est référencé par TransformerTank (PowerSystemResource—Agsetinfo
hérité) [et PowerTransformerinfo (directement). Il sert principalement & organiser les dpnnées
en une|bibliothéque avec un point d’entrée. TransformerTankinfo rassemble les asso¢iations
a TrandformerEndInfo, Ce qui se généralise a n'importe quel nombre d'enroulements.

Deux méthodes permettent de spécifier les paramétres d’'impédance dans un modéle de
feuille ¢le données:

e Asslocier TransformerEndinfo aux classes TransformerMeshimpeé¢dance,
TransformerStarimpedance et TransformerCoreAdmittance du paquetage de modele
IECH1970::Wires de la CElI 61970-301. Ces associations ont été illustrées a la Figurle 12 et
decfites en 4.4.3.4.1.

e Utillser TransformerTest et ses trois classes descendantes, illustré a la Figure 13. Chaque
appllication est chargée de convertir les~données d’essai en équivalent en [maille,
équfivalent en étoile ou autre modéle d’impédance électrique.

TransfgrmerTest est la classe parente pour toutes les classes d’'essai de transformatg¢ur, les
attributs basePower et temperature(étant applicables a tous les essais. basePower est
essentiel pour convertir les valeurs/des feuilles de données en impédance ou admittarjce a la
bonne {ension de référence.

Dans le cas de NoLoadTest, ses aftributs excitingCurrent, excitingCurrentZero, Joss et
IossZelE sont tous mesurés sur I'enroulement EnergisedEnd et fournissent les donnges de
base ppur une branche)d’admittance centrale. Les données d'essai directes et homopolaires
peuvent étre rappoartées dans la méme instance de NoLoadTest. Cet essai est généralement
réalisé|en appliguant la tension nominale a I’enroulement sous tension, mais differentes
peuvent étre spécifiées dans energisedEndVoltage, et plusieurs essais peuvent étre

ShortCircui llement
EnergisedEnd, un ou plusieurs enroulements GroundedEnds étant mis en court-circuit. Il fournit
les données de base pour le circuit équivalent en maille ou en étoile. Si les essais ont été
réalisés pour différents réglages de prise, les valeurs de prise sont spécifiées dans
energisedEndStep et groundedEndStep. Les données d'essai directes et homopolaires peuvent
étre rapportées dans la méme instance de ShortCircuitTest. Les résistances CA dérivées de
loss et de lossZero vont vraisemblablement différer des résistances CC des enroulements,
TransformerEndInfo.r, qui sont obtenues a partir d'un essai distinct.

Les attributs openEndVoltage et phaseShift de OpenCircuitTest sont mesurés sur un
enroulement ouvert simple lorsque la energisedEndVoltage est appliquée a EnergisedEnd.
Les réglages de prise pour les deux enroulements sont spécifiés dans energisedEndStep et
openEndStep. Les essais sont réalisés pour vérifier le rapport d’enroulements, les connexions
d’enroulement et la polarité d’enroulement du transformateur. lls ne sont généralement pas
nécessaires pour déterminer les paramétres d’impédance électrique.


https://iecnorm.com/api/?name=cf9f1e201c6b7dccb93cfca8fd22ada0

— 256 — 61968-11 © CEI:2013

4.4.3.4.3 Modéle de changeur de prise

La Figure 14 montre les classes utilisées pour modéliser un régulateur de distribution de
tension déséquilibrée. Un RatioTapChanger est associé a un TransformerEnd. Chaque
régulateur utilise une commande locale autonome et, de ce fait, RegulationSchedule et
TapSchedule (présents dans la CElI 61970-301 et généralement utilisés pour le transport) ne
sont pas utilisés dans le cas présent. Certains attributs importants de ces classes ont été
copiés dans DistributionTapChanger. Les régulateurs d'angle de phase et les courbes de
variations ne sont également pas utilisés d'une maniére générale dans les systémes de
distribution.

IdentifiedObject . . .
=TErmret Wires-Regoi=timytomtrot
Core:Terminal o
- + mode: RegulatingControlModeKind [0..1] - -
+ conngcted: Boolean [0.1] + targetRange: Float [0..1] IderitifiedQhiect
= phasgs: PhaseCode [0..1] RegulatingC DHI + targetValue: Float[0..1] E>C::rl&::P:}\.-\.'tar'51,,-5l:emRlzs urce
= sequgnceMumber: Integer [0..1] egulatinglontro + discrete: Boolean [0..1]
i + monitoredPhase: PhaseCode [0..1] +PowerSystemResource 0."
+Terminal 0.1
Wires: TapChangerControl
+ lineDrepCompensation: Boolean [0..1]
+ lineDropR: Resistance [0..1]
< lineDropX: Reactance [0..1]
< reverselineDropR: Resistance [0..1]
= reverselineDropX: Reactance [021]
< limitVeltage: Voltage [0..1] +AssetDatasheet [0..1
+TapChangerContrel | g1 IdentifiedObject
Assets:Assetinfo
+TransfoqmerEnd |0.." +TapChanger |4.%
IdentifiedObject Wires:sTagChanger
Wirgs:TransformerEnd
+ highStegs Integer [0..1]
= engiumber: Integer [0..1] + initjalDélay: Seconds [0..1] Assetinfo:: TapChangerinfo
< grdunded: Booclean [0..1] +  lowStdp: Integer [0.1]
< rgrpund: Resistance [0..1] + “heFlag: Boclean [0.1] + isTeul: Boolean [0..1]
+ xgfound: Reactance [0..1] £ neutralStep: Integer [0..1] + ptRatio: Float [0.1]
+ mapBasel: Voltage [0..1] % neutrall: voltage [0.1] + ctRatio: Fleat [0..1]
<  mapSatFlux: PerCent [0..1] + normalStep: Integer [0..1] =+ ctRating: CurrentFlow [0..1]
+ bmpgSat: PerCent [0..1] + regulaticnStatus: Boolean [0..1] + neutralu: Veltage [0..1]
+TransfofmerEnd 1 + subsequentDelay: Seconds [0..1] * neutralStep: Integer [0..1]
+ highStep: Integer [0..1]
+  lowStep: Integer [0..1]
+ stepVoltagelncrement: PerCent [0f.1]
= stepFPhaselncrement: AngleDegresg [0..1]
o + ratedVoltage: Voltage [0..1]
0.1 Wires::RatioTapChanger + ratedApparentPower: ApparentPdwer [0..1]
LRaticTapChanger | T tculControlMode: TransformerCentrelMode [0..1] + I'IE-EEE'CI-I”E"EI CurrentFlow [0..1]
+ stepWoltagelncrement: PerCent [0..1] +  bil: Voltage [0..1]
+ frequency: Frequency [0..1]

«enbmerations «enumerationz
[Wiges/ Wires:
Il " Il H Il " |
Transfor Aot = = Aber et
wolt woltage
reactive activePower

reactivePower
currentFlow
fined
admittance
timeScheduled
tEmMpErature
powerFactor

IEC 291/13

Figure 14 — Modéle de changeur de prise DCIM

Un régulateur de tension de ligne triphasée comporte habituellement trois régulateurs
indépendants pour contribuer a corriger le déséquilibre de la tension électrique. Les
régulateurs sont habituellement connectés en étoile. Le modéle démarre avec un
PowerTransformer contenant trois TransformerTank et un total de six TransformerTankEnd. Il y
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aura trois instances de RatioTapChanger, associées chacune a un TransformerTankEnd
différent. Il convient que l'attribut RegulatingControl.monitoredPhase soit compris dans les
Terminal.phases associées au PowerTransformer. Les positions des prises, et parfois les
autres attributs, ne seront pas les mémes dans chaque phase du régulateur. Un régulateur en
triangle ouvert est également assez courant. |l consiste en deux régulateurs monophasés
reliés phase a phase dans une cuve, avec une capacité partielle de corriger le déséquilibre de
tension électrique.

Un régulateur de tension de poste triphasée change habituellement toutes les trois prises
ensemble, sans capacité de corriger le déséquilibre de tension électrique. Dans ce cas, la
modélisation au niveau de la cuve n’est pas nécessaire et le modéle peut comprendre un
PowerTransformer avec deux PowerTransformerEnds Il y aurait juste un seul RatioTapChanger

associg¢ a un PowerTransformerEnd. L'attribut RegulatingControl.monitoredPhase peut|étre A,
B ou C|si le transformateur de potentiel est raccordé phase-terre. |l peut aussi étre™AB| AC ou
BC pour les transformateurs de potentiel phase-phase. Typiquement, un seul transfofmateur
de potgntiel commande ce type de régulateur.
4.4.3.4|4 Exemple de transformateur de distribution
Le transformateur dans la Figure 15 est une batterie étoile ouverte/triangle ouvert, |qui est
utilisée| pour alimenter un service triphasé peu colteux a des clients plus petits.
Open wye — Open delta transformer C
S
A A 5
3
© Q
) <
(@] —
c N ‘;
g g
>
:.8 N (0]
6] B N
C
C
S
B IEC |292/13
Legende
Anglais Francgais
Open wye — Open-delta transformer Triangle ouvert — Transformateur en étoile ouveit
Cdnnectivityfode 1 Nceud de connectivité 1
Cdnnectivity'node 2 Nceud de connectivité 2
Wdg“ Wdg 1 (c’est-a-dire, Enroulement 1)
Xfmr 1 Xfmr 1 (c’est-a-dire, Transformateur 1)

Figure 15 — Exemple de transformateur de distribution
pouvant étre modélisé par le DCIM

Le Tableau 1 montre certaines des valeurs d'attribut importantes pour cet exemple. Il
nécessite une modélisation au niveau de la cuve.
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Tableau 1 — Connexions de batterie de transformateur
en étoile ouverte / triangle ouvert

Cuve de Enroulement de ratedU | ratedS Type de déphasage Phases
transformateur cuve connexion d’enroulement de
(Transformer (Transformer cuve (Transformer
Tank) TankEnd) TankEnd)

Xfmr 1 Wdg 1 7 200 100e3 | 0 AN

Wdg 2 120 50e3 | 0 AN

Wdg 3 120 50e3 | 6 BN

Xfmr 2 Wdg 1 7 200 50e3 | 0 BN

Wdg 2 240 50e3 | 0 BC

Un angle de phase selon la notation horaire “6” indique que I'enroulement*Wdg 3|est en
réalité |de N vers B, plutét que de B vers N. A travers les bornes Terminal, le ngeud de
connecfivité ConnectivityNode 1 aura la présence des phases ABN.-Un~autre équipement
raccordé, tel qu'un segment de ligne, pourrait ajouter une phase €. ConnectivityNode|2 aura
la présence des phases ABCN. La “patte d'éclairage” (Xfmr. 1) a habituellement une
caractdristique nominale différente de celle de la “patte alimentation” (Xfmr 2). Cela [signifie
que leg affectations de phases et de caractéristiques nominales a la cuve pourraignt étre
ambigués et il serait donc nécessaire de les spécifier sur TransformerTankEnd.

4.4.3.4|5 Exemple d’autotransformateur

Un autptransformateur est réalisé en connectantsdeux enroulements de transformateur en
série dfin d’établir une connexion meétalliquegentre les deux niveaux de tension| Cette
configuration présente I'avantage de réduirexles colts car la caractéristique nominale MVA
est supérieure a celle applicable aux deux mémes enroulements connectés comme un
transfofmateur conventionnel. Les autofransformateurs sont également plus efficgces et
présenfent une chute de tension moindre. Le principal inconvénient réside probablement dans
le courpnt de court-circuit plus éleve-qui circule dans les systemes totalement développés
dans |g mesure ou les autotransformateurs présentent une impédance plus faible. Lgs deux
applicafions communes sont:

e trarnlsformations entre.deux niveaux de trés haute tension (THT) dans un poste dont les
rédyictions de colt feprésentent un facteur important pour les rapports d’enroulements
jusqu’a environ 2:1.

o réglilateurs deytension de ligne sur les départs, ou I’enroulement de régulation (abpisseur
de fension/élevateur de tension) est connecté en auto.

La Figbre (16° montre un transformateur a deux enroulements vers la gauche, avec une
connexjon_d’essai de court-circuit sur la borne d’enroulement L. La totalité du courpgnt est
transfofmeTmagmetiquement et e Tapport denmroutermentsest ;. Vers ta droite;fes deux
enroulements sont connectés selon la configuration d’'un autotransformateur. Le courant de
couleur rouge circule directement vers la connexion d’essai de court-circuit sur la borne
d’enroulement L. De plus, le courant de couleur bleue transformé magnétiquement contribue
également au courant de court-circuit qui est supérieur a celui du transformateur a deux
enroulements. Le rapport d'enroulements de [I'autotransformateur est (nq+n,).n,.
L’'enroulement H est parfois appelé enroulement série (S) dans un autotransformateur, et
I’enroulement L est parfois appelé enroulement commun (C) dans un autotransformateur.
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Figure 16 — Exemple de transformateur a deux
enroulements connecté comme un/autotransformateur

upes vectoriels de la CElI 60076-1 définissent les caractéristiques de mise a la
nasage de chaque enroulement qui sonfimportantes pour le relayage de proted

désigne un transformateur a deux’,enroulements tous deux mis a la terre en
dance neutre extérieure peut encore étre ajoutée mais elle n’est pas répertorié
pe vectoriel). L’autotransformateur peut également étre désigné “Ynyn”, d
ou il a les mémes caractéristiques de connexion neutre et de déphasage. Cep
5 fournisseurs de transfermateur utilisent “A” ou “a” pour indiquer un enrou
ansformateur. La Figure 16 montre le groupe vectoriel “Yan” pg

nsformateur. Mémetsi 1a borne H a un chemin conducteur vers le neutre pass

D76-1, I'enroulement de la plus haute tension est indiqué en majuscules ¢
vectoriel tandis que tous les autres enroulements sont en minuscules. Cela

nbreux autotransformateurs ont un tertiaire en triangle, tel qu’indiqué a droitg
16.,Le groupe vectoriel serait “Yand1”, ou 1 indique un décalage

terre et
tion, la
théses.
étoile.
e dans
ans la
endant,
lement
ur un
ant par
elon la
ans le
signifie

pratique que la lettre “a” pour un autotransformateur serait toujours en minuscule.

sur la
e 30°

(1 heun

) par rappnrf alenroulement H | 3 valeur d'impédanr\n de maille 7 est affed

tée par

cette connexion automatique mais pas la valeur d'impédance de maille Z ;. L'effet sur Z,1
n‘est pas présenté dans le cas présent mais il peut étre trouvé dans plusieurs références

techniq

ues.

Les conversions des données relatives aux deux enroulements (& gauche sur la Figure 16) en
rapport d’enroulements d’autotransformateur (N), caractéristique nominale voltampere (S,,t0)
et impédance de maille (Z,,,) (& droite sur la Figure 16) sont:

N=1+ nq / no
Sauto = S2-wdg [V / (N — ]

Zauto = Zo-wdg [N = 1)/ N]2
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Exprimée par unité, I'impédance convertie de I'autotransformateur (Z,_aut0) €st:

Z Z /' N

pu-auto ~ 4pu-2-wdg
Par exemple, soit un transformateur a deux enroulements de 115/115 kV, caractéristique
nominale de 100 MVA, avec une impédance de 10 % sur 100 MVA. Le rapport d’enroulements
est 1:1. Quel que soit 'enroulement considéré, I'impédance de court-circuit est de 13,225 Q.
Connecté comme un autotransformateur, 230/115 kV, le rapport d’enroulements est 2:1 (N=2)
et la caractéristique nominale est 200 MVA. Considéré du point de vue de la borne 115 kV,
I'impédance de court-circuit est de 3,306 25 Q, ce qui représente 5 % pour la nouvelle
caractéristique nominale de 200 MVA. Les codts relatifs au noyau de fer et a I’enroulement de
cuivre représentent la moitié de ce qu'ils seraient pour un transformateur a deux
enroulgments conventionnels ayant la méme caractéristique nominale. Le coltrtgtal est
quelqué peu supérieur a 50 %, car les conducteurs de I'enroulement L doivent. transporter
plus dg courant et I'enroulement H doit étre isolé pour une tension plus élevée’ La feuille
d’essail de cet autotransformateur montrerait un rapport de transformation de 230 / 115 kV,
une cafactéristique nominale de 200 MVA et une impédance de court-circuit de 5 %.

Il est |[courant de modéliser un autotransformateur comme un_itransformateur & deux
enroulgments conventionnel, en utilisant les données de la feuille d’essai sans tenir compte
du fait|qgue les enroulements sont réellement connectés en série. JCependant, dans gertains
cas la fifférence revét une importance particuliéere, comme par‘exemple dans le cadr¢ d’'une
modéligation de noyau plus précise ou une modélisation plus précise de l'impédarice par
rapportf a la caractéristique de la prise. Il est {possible de dériver le modele
d’autotfansformateur physique de la Figure 16, si les enroulements série et commun jont été
identifigs.

Dans |e CIM, il convient de modéliser uncgautotransformateur avec les donnges de
configuration a deux enroulements conventionnelle relatives aux impédances, admittapces et
caractéristiques nominales, comme cela est généralement indiqué sur les rapports [d’essai
d’autotransformateur. Chaque enroulement physique a un PowerTransformerEnd OU
TransfgrmerTankEnd correspondant dans le CIM. |l est facultatif de spécifier la connekion de
'autotrpnsformateur avec une valeur d’attribut A pour connectionKind sur I'eXtrémité
commune, et avec “an” figurant,; dans le cadre du PowerTransformer.vectorGroup pour
I'extrémité considérée. L’extremité série doit alors avoir la valeur d’attribut Y pour
connetrlionKind. Il convient que les endNumber série et commun soit 1 et 2, respectiyement.
L’appligation de réception:peut alors dériver le modéle d’autotransformateur physique|si cela
se révgle nécessaire. Afin d’ignorer les connexions de l'autotransformateur dans le modéle,
spécifigr Yn pour connectionKind sur les extrémités série et commune; aucune restridtion ne
s’applique aux endNumbers. L’attribut connectionKind apparait sur TransformerEndinfq si I'on
utilise la modélisation au niveau de la cuve et sur PowerTransformerEnd si 'on n’utilisg pas la
modéligation . au-hiveau de la cuve A noter que A, Y, D et Z sont toujours en majusculgs dans
connecftionKind, mais si le endNumber est supérieur a 1, il convient qu’ils soient en
minusculeSsdans le vectorGroup.
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4.4.3.5 Equipement auxiliaire

La présente édition de la CEI 61968-11 comprend le moyen de modéliser I’équipement
auxiliaire par le paquetage de modéle 1EC61970::Wires de la CEIlI 61970-301, illustré a la
Figure 17.

senumerations fdentifiedObject +PowerSystemResource 01 Idenmtified Object
Core::PhaseCode Core::PowerSystemResource AssetsiAssetinfo
0. +AssetDatasheet

ABCHN

ABC Z}

AEBEN

AC) COTE EqUTEITENT

BECN -

AR =+ normallylnService: Boclean [0..1]

AC -+ aggregate: Boclean [0..1]

BC

AN Idemtifigd Ofject

E: AuxiliaryEquipment:: | TAuxiliaryEquipment =Terminal {yre:Terminal

a AuxiliaryEquipment o~ 1= connected: Boclean [0..]]

E - < ~phases: PhaseCode [0..]]

C .{l = " sequenceMumber: Integgr [0..1]

N

51 BuxiliaryEquipment:

. Sensor

sTAM

s1 &

52 AuxiliaryEquipment::

s1 Potential Transformer

+ ptClass: 5€ring [0..1]
+ accurdeyClass: String [0..1]
+ nomigalRatic: Fleat [0..1]

AuxiliaryEquipment::
CurrentTransformer

+ accuracyClass: String [0..1]
— + accuracyLimit: PerCent [0..1]
+ coreCount: Integer [0..1]

+ «ctClass: String [0..1]

+ maxRatio: Float [0..1]

-+ usage: String [0..1]

AuxiliaryEquipment::
— PostLineSensor

BuxiliaryEquipment:
Faultindicatcr

AuxiliaryEquipment::

SurgeProtector

IEC 294/13

Figure 17 — Equipement auxiliaire DCIM

L’association de tout AuxiliaryEquipment a un Terminal représente un ajout important qui
permet de positionner les dispositifs auxiliaires dans le modéle de connectivité du réseau
électrique. Par exemple, il est désormais possible de modéliser de maniere explicite les
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transformateurs de mesure, de les positionner sur les schémas unifilaires avec le
ConductingEquipment habituel et d’en déduire les Measurement qu’ils produisent réellement.
Cette sorte d’échange de données concerne de maniére générale I'importation de modéles de
poste définis avec des modéles de données autres que le CIM.

De méme, il est désormais possible d’échanger le “placement” dans le réseau des instances
de Faultindicator, comme cela s’applique pour les opérations de localisation des pannes,
d’isolation et de restauration del’alimentation qui facilitent 'acheminement des équipages vers
la partie du réseau (ACLineSegment) ouU le risque de panne est le plus susceptible de se
produire.

L’ajout de la classe Sensor fournit le point d’extensibilité a des sortes d’équipement de
détectipn autres que les transformateurs de mesure et PostLineSensor.

NOTE la présente partie de la CElI 61968 (documentant DCIM11) ne prend pas en compte la.modélisation des
feuilles de données de tous ces dispositifs auxiliaires, c’est-a-dire que la Figure 18 montre la classe Agsetinfo
sans spgcialisations. Il est prévu d’ajouter les classes correspondantes de modéle de biens' dans la prochaine
édition afin de permettre une description plus détaillée de ces biens venant a I'appui deS_échanges de |données
exigés p4gr la CEl 61968-3 et la CEl 61968-4.

4.4.4 Modéle Customers (clients)

Le paduetage customers présente les classes, illustrées a\la Figure 18, nécessaires a
’intégration par les entreprises des systémes d’informations relatives aux clients| et de
facturation ainsi que les informations qu’ils échangent avee d’autres systémes d'entreprise.

Documeant ocation
+CustomerAccounts | Customers:CustomerAccount | +CustomerAccount +Sarvicelocations Customers::Servicelocafion
0" + billingCycle: String [0..1] |4 0|7 accessMethed: String [0].1]
<+ budgetBill: String [0..1] =+ siteAccessProblem: Strifg [0..1]
+ needslnspe T5ervicelocakion 1]
+Custpmer |1 +CustomerdAgreements +CustomerAgreements 0.1
OrganisationRole | 0. |IJ.."
Custpmers::Customer Agreement| TCUStOmErAgrezment
+  kind:| CustomerKind [0..1] +Customer o= Customers:: 0.1
=+ speciplMeed: String [0..1] 1 CustomerAgresment +CustomerAgresments
2 oL +CustomeécAgreements
wip: Poolean [0..1] | K
: +  loadMgmt: String [0..1]
+ pucNpmber: String [0..1] o.- .
=+ statup: Status [0.1] +CustomerAgreements | 0.° Tservicebategory | 01
IdentifisdObject
+PricingStructures | 0.7 Customers::ServiceCategory
Document -+ kind: ServiceKind [0..1]
Customers::PricingStructure " -
Documest ServiceCategory | 1 0.1
Cuftomers: Tariff +Tariffs +PricingStructures | = code: String [0.1] +PricingStructures +5erviceCategory
+ revenuekind: RewvenueKind [0..1]
+ staftDate: Dated0 1] |0.¥ 0."| + taxExempticn: Boolean [0..1] 0.
+  endDate: Datel0..1] +  dailyEstimatedU : Ints 0.1
E!Y s.u.-na edUsage: Integer [0..1] +PricingStructures
-+ dailyCeilingUsage: Integer [0..1]
=+ dailyFloorUsage: Integer [0..1] o=
+UsagePoints
—UsageFoints +UsagePoints
. . . +~UsagePoints | 0.7 0. 0.~ |D.."
HEnumerations wenumerations senumerations
Customers::CustomerKind Customers:: Customers:: IdentifiedObject
ServiceKind R Kind . .
residential ErviceRin Evenuekin Metering::UsagePoint
residentialAndCommercial electricity residential
residentialandStreetlight gas nonResidential
residentialStreetlightOthers water commercial
residentialFarmService time industrial
commercialindustrial heat irrigation
pumpingLoad refuse streetLight
windMachine sewerage other
energyServiceSupplier rates
energyServiceScheduler twlicence
internalUse internet
other other
IEC 295/13

Figure 18 — Modéle Customers DCIM
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Un customer est une organisation qui recoit les services d’un ou de plusieurs ServiceSupplier.
Un Customer peut avoir plusieurs CustomerAccount et/ou CustomerAgreement.

Un customerAccount est le mécanisme de facturation et de paiement applicable au client. Il
est utilisé pour créer les facturations (factures) a un Customer et pour en percevoir le
réglement. Un CustomerAccount est généralement facturé selon un cycle défini de facturation.
Un cCustomerAccount peut prendre en charge la facturation globale de plusieurs
CustomerAgreement. |l peut donc exister plusieurs CustomerAgreement relié a un
CustomerAccount donné.

Un cCustomerAgreement est l'accord conclu entre le Customer et le ServiceSupplier de
rétribug ice—a i PeraH ice-spoeifig JsagePeint ol déle de
ge en 4.4.5.1). 1l identifie certaines informations de facturation utilisées pengdant la
créatioh de charge, comprenant la PricingStructure.

Une PrfcingStructure est le regroupement des composants de tarification et\des prix |utilisés
pour lajcréation des Charge client et les criteres d’admissibilité selon lesquels ces conditions
peuvent étre proposées a un client Customer. Les raisons qui justifient le regroupement
comprgnnent la juridiction réglementaire, la classification client, les earactéristiques de|site, la
classification (c’est-a-dire le baréme tarifaire, la structure de prix-d*acompte, la structure de
prix dulservice de distribution d’électricité, etc.) et les exigenc€s ’€n matiere de comptabilité.
Une Pri{cingStructure peut englober un ou plusieurs Tariff qui.sont souvent désignés barémes
tarifairgs.

CustomlerAccount, PricingStructure et CustomerAgreement sont tous des spécialisations de
Document, établies directement ou par le biais derla classe Agreement. Cela permet de
démonfrer I'usage prévu de la classe Document enila spécialisant selon le cas et en n’{tilisant
jamais directement la classe Document pour les\felations.

Une ServiceCategory est la catégorie:.(€électricité, eau, gaz, etc.) du service fourni. Un
ServicdSupplier est I'organisation qui fournit les services aux clients. Il existe plusieurs types
de SeryiceSuppliers (par exemple, éntreprise de services publics, revendeur ou autfe). Un
ServicgSupplier donné peut fournir'des services dans plusieurs instances de ServiceCaltegory.

Un SeryiceLocation est un_.emplacement immobilier, communément appelé le local oJ un ou
plusieurs services peuvent-€tre fournis. Il peut avoir plusieurs UsagePoint; cependant, chaque
UsageFoint ne concerne qu’'une et une seule ServiceCategory. En complémgnt, un
ServicgLocation peut avoir plusieurs UsagePoint pour une ServiceCategory donnée.

NOTE Ua présente partie de la CEIl 61968 (documentant DCIM11) fournit la modélisation client uniquenient pour
les beso|ns de {a_CE| 61968-9. Les prochaines éditions présenteront un modéle plus complet venant égajement a
I'appui dg la, CE}'61968-8 et de la CEI 61968-6.

4.4.5

rina
-y

4.4.51 Généralités

Le paquetage Metering (C'est-a-dire comptage) introduit des classes qui sont nécessaires a
I'intégration par les entreprises des systémes de comptage et les informations et contrdles-
commandes qu'elles échangent avec d'autres systémes d'entreprises.

La Figure 19 illustre les classes spécifiques au domaine de comptage;15 se référer également
a la Figure 18 en 4.4.4 pour les classes associées aux clients, également applicables au
domaine de comptage.

15 Du fait du nombre de classes contenues, la figure ne montre que leurs noms et relations; 4.4.5.2 a 4.4.5.7
détaillent les sous-ensembles des classes associées.
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Figure 19 — Modéle de comptage du DCIM

Ces classes prennent en compte les entités types du domaine de comptage, ainsi que les
concepts requis pour les échanges de données opérationnels. 4.4.5.2 a 4.4.5.7 décrivent de
maniére plus détaillée les sous-ensembles associés. 4.4.52 a 4.4.5.4 s’intéressent
principalement aux entités de domaine qui nécessitent généralement d’étre configurées pour
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activer les échanges de données opérationnels. Ces types d’échanges de données
opérationnels sont décrits de maniére plus détaillée de 4.4.5.5 a 4.4.5.7.

4.4.5.2 Points d'usage

L'un des concepts de base du modéle de comptage est le UsagePoint, illustré avec ses
relations a la Figure 20.

FowerSystemResource Location
Core:Equipment UsagePeintLocation
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o=+ . i 1
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+ readRoute: String [0..1] o R o |0 .
=+ amiBillingReady: AmiBillingReadykind [0..1] -
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0.1 0.1 | 0"
0.1 . +UsagePoints 0.7 | +EndDeviceControls
+UsageFoint
+UsagePoint .
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WsagePointiroup|+UsagePointGroups IdentifiedObject
0.." | +UsageFointGroups DemandResponseProgram
+DemandResponsePrograms| = type: String [0..1]
«| = waliditylnterval: DateTimelnterval [..1
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g +| EndDeviceEwent (g5 «
0-" | +EndDeviceEvents
0.1 | TMeterReading
+MeterReadings IdentifredUbyect +MeterReadings
MeterReading
0. 0.
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+MeterServiceWorks +~Meter Meter
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{1 -7 0.1
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0.~
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o 1= ReadingType
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Figure 20 — Modéle de point d'usage DCIM


https://iecnorm.com/api/?name=cf9f1e201c6b7dccb93cfca8fd22ada0

— 266 — 61968-11 © CEI:2013

Le UsagePoint est le point logique ou physique sur le réseau auquel des MeterReading OU
EndDeviceEvent peuvent étre attribués. Il est utilisé a I'endroit ou un Meter physique ou virtuel
ou autre EndDevice peut étre installé; cependant, la présence du dispositif n'est pas
nécessaire.

Un UsagePoint peut étre un point de livraison de service défini comme le point de
démarcation sur un réseau ou la propriété est transférée du ServiceSupplier au Customer (Voir

Figure

18).

Un UsagePoint peut avoir aucune ou plusieurs MetrologyRequirement qui définissent les
ReadingType qui doivent étre acquis ou calculés pour le UsagePoint.

Un UsalgePointLocation définit lemplacement physique des UsagePoints.

Les MdterServiceWork sont associés de maniére dynamique a un UsagePoint_ et four
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Un autre concept essentiel du domaine de comptage modélisé dans le DCIM est celui des
EndDevice, illustré avec ses relations a la Figure 21.
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Figure 21 — Modéle de dispositif final DCIM

Un EndDevice est un AssetContainer qui réalise une ou plusieurs EndDeviceFunctions. Un
type de EndDevice est représenté par un compteur Meter qui peut réaliser les fonctions de

comptage, gestion des charges,

branchement/débranchement,

et autres fonctions.

Un

EndDevice peut également étre utilisé pour modéliser un dispositif de réseau dans un local
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(PAN — premise area network), qui peut réaliser des fonctions telles que I'affichage a domicile
ainsi que la commande et la surveillance des équipements installés dans les locaux comme
par exemple les appareils de climatisation, les réfrigérateurs, les pompes de piscine, etc. Un
ou plusieurs dispositifs PAN peuvent étre raccordés a un Meter OU a un UsagePoint.

Plusieurs EndDevice, et de ce fait également plusieurs Meter, peuvent étre raccordés a un
UsagePoint donné. Cependant, il est relativement courant de rencontrer des systémes
d'entreprise nécessitant un UsagePoint séparé pour chaque Meter.

Les EndDevice peuvent disposer d’'une capacité de communication intégrée. De méme, la
capacité de communication des EndDevice peut étre assurée par un ou plusieurs ComModule;

Cette contenance(containment) est hérité(e) au moyen de 'association AssetContainer—Asset.

comptelur physique existe lorsqu’un matériel du monde réel réalise la fonction-dé comptage.
Un conppteur virtuel est réalisé en I'absence de matériel du monde réel et peut par exemple
étre ddfini pour réaliser des fonctions telles que I'opération de cumul _dg/la consommation
d’au moins deux compteurs physiques.

Un Meﬂ\er peut étre un EndDevice physique ou virtuel qui réalise la fonction de comptgge. Un

Les Metters peuvent avoir un ou plusieurs Registers, qui sont des™dispositifs qui indiquient ou
enregigtrent les unités d’un produit de base ou autre grandeur/meésurée. Chaque Register a
tour de|réle peut avoir un ou plusieurs Channel. Chaque Channel est cependant réseryé a un
et un s¢ul ReadingType.

Un ch4gnnel est un chemin simple permettant de collecter ou de consigner les valeurs d’un
Registdr sur une durée donnée. Par exemple, un Register qui mesure la puissance actiye peut
avoir deux channel: I'un fournissant les relevés de ‘comptage en quantité et I'autre fournissant
des relgvés d’intervalle d’une taille fixe.

Une ingtance de ReadingType est utilis€€ comme un identificateur unique qui spédifie les
attributp requis pour caractériser pleinement un Reading. Un Reading est une| valeur
spécifique mesurée ou calculée par, Un"Meter ou systéme.

NOTE lles attributs de ReadingType, actuellement définis comme des chaines dans le modele UML, detiennent
les valeyrs d’entier définies a I’Annexe C de la CEl 61968-9:2009 dans les échanges de données. Il est prévu de
modéliser ces valeurs en libellés d’énumération dans certaines des prochaines éditions de la |présente
CEI 61968-11. L’harmonisation *sera nécessaire avec les types d’énumération équivalents définis [dans le
paquetage de modele IEC61970::Domain de la CEI 61970-301, pour les attributs suivants de ReadingType:

phases| multiplier, unit et currency.

4.4.5.4| Evénements de configuration

Contrairement aux modéles de réseau électrique dans lesquels il existe généralement un
systemg\gui représente la source de données maitre, le domaine de comptage peut
comprendre plusieurs systemes d'enregistrement, chacun deux etant un maitre pour
uniqguement un sous-ensemble d’entités métier. Par conséquent, le suivi des changements de
configuration nécessite une haute flexibilité, il est donc modélisé avec les instances de
ConfigurationEvent, comme cela est illustré a la Figure 22.
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Figure 22 — Evénements de configuration pour le comptage

Relevés de compteur

IdentifisdObject +ServiceCategory

Customers::ServiceCategory | g 1

by

L 299/13

igurationEvent est une spécialisation de ActivityRecord,- utilisé exclusivement pour
e de données relatives aux changements de configuration de divers objets:| Asset,
Locatidn, Document, OrganisationRole, UsagePoint et instance de’ServiceCategory.

Les relevés de compteur sont échangés entre lesisystémes d'entreprise pour prerldre en
charge|des fonctions telles que la facturation, la réponse a demande, la gestion de charge, la
planification du systéme et la protection des récettes. La Figure 23 illustre les clasges qui

prennept en charge cette sorte d’échange de données.



https://iecnorm.com/api/?name=cf9f1e201c6b7dccb93cfca8fd22ada0

- 270 - 61968-11 © CEI:2013

i AssetConmtaimer| +EndDevice
tdentifisdObject| 0.1 <EndDevices .
EndDevice
UsagePoint i 0.~ 0.1 0. +EndDeviceFunctions
+UsagePoint " |+ isVirtual: Boolean [0..1]
0.1 ‘ 0.1 + isPan: Boolean [0..1] Assatfunction
“UsagePoint  ~UsagePoint “EndDevice | ©  jnsraliCode: Sl:r.ing [0.11 EndDeviceFunction
0.1 |+ amrSystem: String [0..1]
+ timeZoneDffset: Minutes [0..1] + enabled: Boclean [0..1]
+EndDeviceEvents +EndDeviceEvents 0.1 |+EndDeviceFuncticn
o o
ActivityRecord| 0. |+Registers
N Meter
EndDeviceEwvent IdentifiedObject
=+ formNumber: String [0..1] .
+EndDeviceEvents | 0.7 g Register
*Meter | 0.1 + isWirtual: Boolean [0..1]
terlreEret —trreger0..1]
+ leftDigitCount: Integen[0.1]
+  touTier: Timelnterpal [@/)i]
+Meterfeadings +MeterReading + touTierMame: Sgring [0..1)
o [0
~+Registef (V0.1
IdentifiedObject ?
MeterReading ~MeterReadings
+ walupsinterval: DateTimelnterval [0..1][ 0.7 ~Ehannels | 0.7
= isCo|ncidentTrigger: Boolean [..1] Identified Objdct
0. | 0.1 Channel
+MeterRepdings *MeterReading + isWirtual: Boolean [0f1]
+Channel [0.1
~IntervalBlocks
o.- +ReadingType |0..1
IntervalBleck = IntervalBlacks +ReadingType 1 Identified Ofject
0. ReadingType
0" 0."[+IntervalBlock ; ; ] 1 sread: 1
ntervalBlocks PendingCalculatign +ReadingType ReadingType
“IntervalBlocks
o1 |+ scalarFloat: Float [B1] ~+PendingCalculation
+ scalarMumeratog™inreger [0..1]
+PendingCaleulation| +  scalarDenomindtor: Integer [0..1] 0.1
+ offset: Integek [0..1]
+  multiplyBgforeAdd: Boolean [0..1]
Measdrelment Valus
BaseReading +Reading o ReadingQuality
+  walue: Floan[o ] . i
} N i - + timeStamp: DateTime [0..1]
+ source: String*[0..1] 0.1 ReadingQualities + source: String [0.1]
=+  timePegied™ DateTimelnterval [0..1] + comment: String [0..1]
+ repbetedDateTime: DateTime [0..1]
=IntervalReadirgs ﬁ\_\
IntervalReading
0.
~+Readings .
g Reading ~+Readings
0o+ reason: ReadingReasonkind [0..1] | 0.7 IEQ 300/13

Figure 23 — Modéle de relevés de compteur DCIM

Les MeterReading peuvent comprendre diverses combinaisons de Reading et de
IntervalBlock. Les Reading représentent des valeurs (mesurées ou calculées) a un moment
spécifique dans le temps et qui sont caractérisées par un ReadingType et une ou plusieurs
instances de ReadingQuality. Les IntervalBlock représentent des ensembles de Reading a des
intervalles de temps égaux.

Un cas type d’utilisation des Reading est celui d’'un systeme de comptage ou systéme de
gestion de données de compteur fournissant un systéme de facturation avec relevé de
registres a minuit. Les IntervalBlock peuvent étre utilisés pour fournir un systéme
d'informations clients avec des relevés de consommation plus détaillés, par exemple pendant
des durées de 15 min ou d’1 h. Le dernier cas peut se révéler nécessaire directement pour la


https://iecnorm.com/api/?name=cf9f1e201c6b7dccb93cfca8fd22ada0

61968-11 © CEI:2013 - 271 -

facturation ou pour répartir la consommation selon des durées d’utilisation qui peuvent étre
facturées selon différents taux.

NOTE Bien que Reading et IntervalReading spécialisent la classe MeasurementValue, définie dans le
paquetage de modele IEC61970::Meas de la CEI 61970-301, il n’existe que trés peu d’éléments communs entre
les deux modeéles pour les mesures. Le seul attribut issu de MeasurementValue utilisé est timeStamp;
aucune de ses extrémités d'associations n’est utilisée. Méme s’il est possible d’associer un Reading a une
instance de Measurement, les définitions de source, valeur, qualité et type sont totalement différentes. Par
conséquent, pour les applications ou systéemes qui souhaiteraient traiter un Reading comme une

MeasurementValue, ou inversement, le DCIM normalisé ne fournit actuellement aucun support pour la
transformation entre les deux représentations.

4.4.5.6— Commandes ot événements de dispositif final

Certains dispositifs finaux sont capables de réaliser des actions en réponse a une.Conmande
ou de |détecter l'occurrence d’événements particuliers. lls peuvent également capturer et
transmettre a d’autres systémes des détails spécifiques sur ces événements."Les clagses de
modeélel DCIM prenant en charge cette sorte d’échange de données sont illustrégs a la
Figure p4.
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Figure 24 — Modéle de commandes et événements de dispositif final DCIM

Un EndDevice peut agir sur réception des commandes EndDeviceControl. Des exemples
comprennent le branchement ou le débranchement automatisé d’un service par un Meter, la
réinitialisation du registre de demande d’'un Meter, 'affichage d’un message texte sur un
dispositif PAN, la communication d’informations de tarification a un dispositif PAN ou autre
EndDevice, etc.
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Les commandes EndDeviceControl sont généralement demandées par des systémes
d'entreprise tels que le systéme d'informations clients, et sont en dernier lieu transmises au
systéme de comptage pour exécution. Une EndDeviceControl spécifie I'action de commande
souhaitée en utilisant un EndDeviceControlType. Le systéme d'entreprise peut demander une
commande pour exécution immédiate ou exécution a des date et heure ultérieures.

Les systémes peuvent cibler les EndDeviceControl aux EndDevice (OU Meters) OU UsagePoint
individuels. En variante, ils peuvent cibler un ou plusieurs EndDeviceGroup OU
UsagePointGroup.

Certains EndDewce peuvent étre programmes pour commander d’autres equrpements qui ne
représentent G : N peut
recevoir les mformatlons detalllees dun evenement de reponse a demande (avec une
EndDeviiceControl) qui donneront finalement lieu & la mise sous ou hors ¢ensipn des
équipements tels que appareils de climatisation, pompes de piscine, etc. Pour cet.échgnge de
donnégs, les informations requises pour “programmer” le dispositif PAN sont eommuniquées
dans |p EndDeviceControl avec une EndDeviceAction associée (quicnest ultérieyrement
spécialjsée en PanDemandResponse, PanPricing OU PanDisplay).

La Figure 24 montre également les classes applicables~ a’ la modélisation des
EndDeViceEvent. Elles sont détectées et capturées par les EndDevice et transmises a d’autres
systémps d'entreprise. Les EndDeviceEvent proviennent fréquemment d’'un systéme de
comptalge (en communication directe avec le EndDevice) et sont transmis a d’autres systémes
comme| des événements déclencheurs pour I’exécution-d€ diverses actions logiques [métier.
Des exemples de EndDeviceEvent comprennent la perte ‘ou le rétablissement de la puigsance,
la pert¢ ou le rétablissement des fonctions de comfunication, les alarmes de manipulations
abusivegs de compteur, les indicateurs de rotation‘inverse et de nhombreux autres éléments de
ce typqg. Par exemple, les alarmes de perte deCpuissance peuvent étre communiquégs a un
systémg de gestion des interruptions de service pour diagnostic de I'étendue de l'intefruption
du serVice. Ou encore, les alarmes de rotation inverse et de manipulations abusives peuvent
étre trgnsmises a un systéme chargé de“détecter le vol d’énergie ou autres problémes de
protect|on des recettes.

Un EndPeviceEvent spécifie I'événement avec un EndDeviceEventType.

Les événements détectés_par’les EndDevice peuvent se produire de maniére spontanége (sans
sollicitgtion) ou résulter(directement d’'une commande EndDeviceControl. Dans le dernler cas,
ils son{ souvent désignés “événements consécutifs”. Les EndDeviceEvent sont générglement
associgs a un UsagePoint.

4.4.5.7 Demandes de service de compteur

Le modele’ DCIM fournit également un support de base aux échanges de données dans le
positifs—finaux

u
contexte—de—la—gestion—des—travaux—associoe—aux—dis at—kLes—tlasses

correspondantes ont été illustrées a la Figure 20.

MeterServiceWork est une spécialisation de Work, ou un EndDevice est impliqué.

Par exemple, il peut étre nécessaire d’installer, de déplacer ou de configurer des Meter du fait
de I'enregistrement ou inscription d’un nouveau Customer, du retrait d’'un Customer ou du
transfert d’'un Customer d’'un ServiceSupplier a un autre. Il peut également étre nécessaire de
remplacer un Meter ce qui implique de retirer ’'ancien Meter, d’installer le nouveau Meter et
de configurer le nouveau Meter selon les besoins du systéme de comptage.

MeterServiceWork prend également en charge la collecte des MeterReading réalisée
conjointement au travail de service réalisé.
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4.4.6 PaymentMetering
4.4.6.1 Généralités

Le Paymentmetering est une extension du paquetage de modéle Metering. |l contient les
classes d’information qui prennent en charge les applications spécialisées telles que le
comptageprépayé. Ces classes sont généralement associées a la collecte et au contrble des
recettes provenant du client en paiement d’un service fourni.

4.4.6.2 En transaction

Un systéme de paiement de comptage facilite généralement les transactions financiéres entre
un clie } fees i f : et ctions
sont typiquement enregistrées dans le systéme de paiement et ces informations soht
échangées avec un autre systéme tel que le systéme de facturation ou d'informations
Un exgmple type de la réalisation d'un tel plan d'enregistrement d'informations

certaings des classes présentes dans le paquetage PaymentMetering est montrg a la
Figure P5.

Document Docuimernt EndDevice Documermt
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o1 | 0..1 | 0 0.1
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L\ ||}..'|
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([ | ([ |
IdentifiedOhject Identified Object
Cashier Vendor

IEC 302/13

Figure 25 — Modéle de transaction du DCIM
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Le noyau d'informations dans ce modeéle est la classe Transaction, qui capte toutes les
informations pertinentes relatives a la transaction et aussi inclut des informations étendues
telles que la date ou le paiement est effectué par rapport a un CustomerAccount, le paiement
par rapport a un AuxiliaryAccount, |'achat d'un Token prépayé pour un compteur de service de
prépaiement et la tarification qui a été utilisée pour calculer la somme facturée pour cette
vente.

Les informations relatives a la transaction peuvent en plus étre rassemblées et triées en
groupements CashierShift et VendorShift a des fins de comptabilité et de rapprochement
opposables a un cashier et a un Vendor qui sont comptables des recettes collectées au cours
de la Transaction particuliere.

4.4.6.3 Acquittement

Une trgnsaction implique généralement un acquit de recettes de la part du client,qui peut se
présenfer sous la forme d'espéces, de chéque ou de carte par exemple. La saisie et I'échange
consécptif d'informations décrivant les propriétés de ces recettes peuvent étre réalisés au
moyen |[de I'exemple de modele montré a la Figure 26.
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+  bankfccuntDetail: BanlkAccountDetail [0..1]

+Card | 0.1

0.1 +Cheque

IdemtifiedO8fach

Tender

+Tender +Tender

1 =+ kind: TendegKirnd [0..1]
+ amount: Neney [0.1]
<+ changey \Wfoney [0..1]

+TEpders
*Receipt | 1

1.7

IdentifiedObject

~Receipts i
Receipt

+Receipts

isBankable: Boolean [0..1]

| b |-
=+ line: LineDetail [0..1]

0." ‘

+Cashiershifg

+Vendorshift

DN 0.1

CashierShift VendorShift

=/ cashFleat: Meoney [0..1] +  merchantDebitAmount: Money [0.1]
+ posted: Boolean [0.1]

v

IdemtifiedObject

1 o=
+CashierShifts

0.
+VendorShifts

Y

Shift

+ activitylnterval: DateTimelnterval [0..1]

+ receiptsGrandTotalBankable: Meoney [0..1]

+ receiptsCrandTotalMonBankable: Money [0..1]
+ receiptsGrandTotalRounding: Money [0.1]

~Cashier + transactionsGrandTotal: Money [0.1] +Vendor
+ transactionsGrandTotalRounding: Money [0..1]
0.1 0.1
IdemtifiedObjact IdemtifiedObject
Cashier Vendor

IEC 303/13

Figure 26 — Modéle d'acquittement du DCIM
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Lorsqu'un client offre un paiement au cours d'une transaction, l'information est typiquement
enregistrée dans les classes Receipt, Tender, Card €t Cheque.

Les informations relatives a Il'acquit peuvent en plus étre rassemblées et triées en
groupements CashierShift et VendorShift a des fins de comptabilité et de rapprochement
opposables a un Cashier et a un Vendor qui sont comptables des recettes collectées au cours
de la Transaction particuliére.

4.4.6.4 Paiements auxiliaires

En plus des palements types effectues par Ies clients pour Ies serwces fournis par le

tel iements
vances
e avec
des ventes de jetons et des paiements de compte client au moyen d'accords auxiliaires et de
comptes auxiliaires, dont un exemple est donné a la Figure 27.

Agresmeant

Customers::
CustomerAgreement

+CustomerAgreement | g_1

+Auxiliarybgreements | 0.7

Agrasmiant

AuxiliaryAgreement

+ subType: String [0..1]

+  auxCycle: String [N

+ auxPriorityCodexString [0..1]

+ arrearsinterese“PerCent [0..1]

+ payCycle: String [0..1]

+  minAmount” Money [0..1]

+ wendPoftion: PerCent [0..1]

+ wendPortionArrear: PerCent [0..1]
=+ fimedAmount: Money [0..1]

“BuxiliaryAgreement | 0.1

+AuxiliaryAccounts | 1.7

Dacuimeant

AuxiliaryAccount

+ principlefmount: Money [0..1]

+ balance: Money [0..1]

= due: Due [0 11

=+ lastCredit: AccountMowvement [0..1]
+ lastDebit: AccountMowvement [0..1]

+AuxiliaryAccounts | 0.7

*Charges | 0.7 +ChildCharges
IdentifiedObect| 0"

Charge

+ kind: ChargeKind [0..1]
+ fixedPortion: AccountingUnit [0..1]
+ wariablePortion: PerCent [0..1]

+ParentCharge
0.1

IEC 304/13

Figure 27 — Modéle d'accord auxiliaire du DCIM
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AuxiliaryAgreement est essentiellement un prolongement de CustomerAgreement et capte les
régles statiques indiquant comment le compte auxiliaire est géré. Il capte les informations
dynamiques relatives aux charges et paiements effectués par le compte.

Charge permet des structures imbriquées de charges devant étre imputées au compte
CustomerAccount conformément aux régles établies dans AuxiliaryAgreement et prend en
compte les colts fixes, colts variables et colts en pourcentage.

4.4.6.5 Tarification et structures de tarification

Les structures de tarification peuvent contenir des tarifs dont la structure et le fonctionnement
sont souvent assez complexes. La plupart des tarifs imposent des chargesqui sont basées sur
la durép ou basées sur la consommation et, dans les deux cas, basées sur un interyalle. Un
modele pour réaliser ces structures de barémes complexes est montré a la Figure-28.

Dacument

Customers::
PricingStructure

+PricingStructures | 0.

+Tariffs | 0.7

Dacumant

Customers::
Tariff

+Tariffs |(AF

+TariffProfifas | 0.7

+TariffProfiles Document +TariffProfiles

TariffProfile

0. o
+ tariffCycle: String [0..1]]

+TimeTafifflntervals . .
+ConsumptionTariffintgrvals

0. 0." |

TimeTariffinterval +TouTariffIntervals +ConsumpticnTariffintervals ConsumptionTariffintefval

+ spquenceNumber: Integer[00.11 (5 « g_*|+ sequenceNumber: Integer [0..1]

=+ startTime: Time [0.4] + startValue: RealEnergy [0..1]
0" 0.
+Timelariffinteryaly +ConsumptionTariffinteqvals
IdentifiedObject
n Charge ch
Eharges Sharges

kind: ChargeKind [0..1]
=+ fixedPertion: AccountingUnit [0..1]
+ wvariablePortion: PerCent [0..1]

0."

+ParentCharge

+ChildCharges
0.1

o+ IEC 305/13

Figure 28 — Modéle de structure de tarification du DCIM

TariffProfile détermine le cycle de fonctionnement pour le Tariff, tel que horaire, quotidien,
hebdomadaire, mensuel, etc. au bout duquel il se réinitialise pour démarrer de nouveau au
début du processus.


https://iecnorm.com/api/?name=cf9f1e201c6b7dccb93cfca8fd22ada0

- 278 - 61968-11 © CEI:2013

TimeTariffinterval détermine I'heure de début d'un intervalle particulier et plusieurs instances
de TimeTariffinterval peuvent étre utilisées afin de construire une série d'intervalles de temps
pour réaliser un tarif selon le temps d'utilisation par exemple.

En variante, ConsumptionTimelnterval détermine la valeur de départ d'un intervalle de
consommation et plusieurs instances de ConsumptionTimelnterval peuvent étre utilisées afin
de construire une série d'intervalles de consommation pour réaliser un tarif a tranches ou un
tarif a échelons par exemple.

Le prix par unité de service par intervalle de temps ou par intervalle de consommation est
déterminé par la classe charge, qui prend en charge les structures de colts imbriquées et
permet les colits fixes colits variahles et cofits en Im\nrr‘nnts\gp

Pour lgs structures de barémes trés complexes, il est permis de combiner TimeTariffinterval
et CondumptionTimelnterval pour prendre en charge simultanément les charges basées sur le
temps ¢t basées sur la consommation.

4.5 Autre

4.5 a 4|8 de la CEI 61970-301:— décrivent des outils de modélisation”’CIM, des extensjons du
CIM et |des conventions de mise en ceuvre.

5 Maqdele détaillé

5.1 ue générale

Le Mddéle d'Information Commun (CIM) représente une vue logique compléje des
informdtions échangées parmi différents systémes dans les services publics d'éleftricité.
Cette définition inclut les classes et lestattributs publics ainsi que leurs relatiorjs. Les
paragraphes suivants décrivent la maniére“dont I’Article 6 est structuré. L’Article 6 est|généré
automdtiquement par le modéele CIM™ maintenu avec les outils décrits en 4.6( de la
CEI 61970-301:—.

5.2 Contexte

Le CIM est fractionné en.*sous-paquetages. Les classes au sein des paquetaggs sont
répertoriées dans l'ordre_dans lequel elles sont définies dans le modéle UML. Les gttributs
natifs de la classe ;sont d'abord répertoriés, suivis des attributs hérités dans I'ordr¢ de la
hiérarchie d’héritage: Les associations natives sont d'abord répertoriées pour chaque [classe,
suivies| des assogiations héritées dans I'ordre de la hiérarchie d’héritage. Les assogiations
sont décrites™selon le role de chaque classe participant a l'association. Les extfémités
d'assogiations'sont répertoriées pour chaque classe a chaque extrémité d’une associat|on.

La Figure 1 montre que le CIM de distribution (le présent document) dépend du CIM de base
(la CEI 61970-301). Le présent document inclut la description détaillée du contenu du
paquetage IEC61968 seulement et fait référence a plusieurs classes, attributs et extrémités
d'associations inclus dans le paquetage 1EC61970.

Pour chaque paquetage, le modéle d'information de chaque classe est entiérement décrit. Les
informations relatives aux attributs et extrémités d'association pour les attributs natifs et
hérités sont documentées comme dans le Tableau 2 et dans le Tableau 3. Pour tous les
éventuels attributs ou extrémités d'association hérités, la colonne "description" contiendra le
texte indiquant que les attributs sont hérités d'une classe spécifique. La colonne "description"
pour les attributs natifs et extrémités d'associations contient la description réelle.
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Tableau 2 — Documentation d'attribut

nom type description
native1 Float Un attribut natif virgule flottante de la classe est décrit ici.
native2 ActivePower Documentation pour un autre attribut natif du type ActivePower.
name String hérité de: IdentifiedObject

Dans la documentation d’attribut (Tableau 2), dans certains cas, un attribut est une constante,
auquel cas l'expression «(const)» est ajoutée dans la colonne nom du tableau d'attributs.
Dans ces cas, l'attribut a normalement une valeur initiale qui est précédée du signal «égal» et

accolé pu nom d'attribut.

Tableau 3 — Documentation des extrémités d'associations

[mult a [mult vers] nom type desgription

partir
de]

[0..1] [0..*] PowerSystemResources PowerSystemResource Toutes les reSsources du systeme
électriqué a cet emplacement.

[0..1] [0..*] ConfigurationEvents ConfigurationEvent Tous tes/événements de configuratjon
crées, pour cet emplacement.

[0..7] [0..1] CoordinateSystem CoordinateSystem Systéme de coordonnées utilisé pojur
décrire les points de position de cef
emplacement.

[1..1] [0..*] PositionPoints PositionPoint Séquence des points de position d¢crivant
cet emplacement, exprimée dans g
systéme de coordonnées
'Location.CoordinateSystem’.

[0..1] [0..*] Assets Asset Tous les biens a cet emplacement.

[0..1] [0..*] DiagramObijects DiagramObject hérité de: IdentifiedObject

[1..1] [0..*] Names Name hérité de: ldentifiedObject

Dans I§ documentation des.extrémités d’associations (Tableau 3), la premiére colonn
la multiplicité en cette extrémité de 'association (c'est-a-dire, comment cette classe p
a l'asspciation). La deuxieme colonne décrit I'autre extrémité d'association. Sa mul
(cardinglité) est insérée entre des crochets. Le nom de I'extrémité d'association est ré
en texte en clair(La classe a l'autre extrémité de l'association est donnée dans la tr
colonng. Une multiplicité zéro indique une association facultative. Une multiplicité «*»
que n'importe-quel nombre est autorisé. Par exemple, une multiplicité [1..*] indique
plage Tlant de 1 a n'importe quel nombre plus grand est autorisée.

e décrit
articipe
iplicité
ertorié
isieme
ndique
qu'une

Lorsqu'une classe est une énumeération,

le tableau des attributs est remplacé par la

documentation enums comme dans le Tableau 4, le type de chaque enum dans I'énumération

n'est pas défini. Il
d’énumeération.

n'existe pas de

libellés d’énumération hérités pour une

Tableau 4 — Documentation des enums

libellé

description

steel

lead

lock

other

classe
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6 Paquetage supérieur CEl 61968

6.1 Généralités
A I'heure actuelle, les parties normatives du modéle viennent & I'appui des besoins d'échange

d'informations définis dans la CEI 61968-3, la CEI 61968-4, la CEI 61968-9 et Ia
CEIl 61968-13.

La Figure 29 montre le diagramme de paquetages IEC61968Dependencies.

JECEl SR8 M arcion

=+ date: Date [0..1] = 2011-05-19
<+ wersion: String [0..1] = IECE1968CIM11w12
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W
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IEC 306/13

Figure 29 — Diagramme des paquetages IEC61968::IEC61968Dependencies

Ce diagramme montre la version et le contenu normatif des extensions du CIM pour la
distribution ainsi que les dépendances entre les paquetages basées sur I['héritage
uniquement..

Les paquetages indiqués en gras sont contenus et documentés a |'Article 6.

6.2 Classe racine IEC61968CIMVersion

Numéro de version de la CEIl 61968 attribué a ce modéle UML.

Le Tableau 5 montre tous les attributs de IEC61968CIMVersion.
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Tableau 5 — Attributs de IEC61968::IEC61968CIMVersion

nom type description
date=2011-08-10 (const) Date La forme est AAAA-MM-JJ par exemple le 5 janvier
2009 est 2009-01-05.
version=IEC61968CIM11v13 (const) | String La forme est IEC61968CIMXXvYY ou XX est la version
principale du paquetage CIM et YY la version
secondaire. Par exemple IEC61968CIM10v17.

6.3

Paquetage Common

6.3.1

Ce paquetage contient les classes d'informations qui prennent en charge la gestio

Generalites

distribution en général.

La Figyre 30 montre le diagramme de classe Commonlinheritance.

+Mames

~MNameType | 1

h de la

Core::MameT

name: String [q..1]
=+ description: Stfing [0..1]

+MameTypes 0.1

+~MameTypebuthority | 0..])

Core:MameTypedthority

+  name: String [4..1]
descripticn: Sthing [0.1]

Core:ldentifiedObject +IdentifiedObject ~ +MNames Core-Mame
+ aliasName: String [0..1] |1 3.7+ name: StringN0..1] 0"
+ mRID: String [0..1] ooy
+ name: String [0.1]
N
.‘. Lacation
ActivitlRecord m
Organisation
i
ConfigurgtionEvent ‘ TimeSchedule | Agreement OrganisationRole
TimePoint CeordinateSystem =
| UserAtfribute PositienPaint
«Compounds wEompounds «Compounds
Status TelephoneMumber ElectronicAddress

+ walge: String [0..1]

+ datdTime: DateTime [0..1]
+  remgrk: String [0..1]

+ reaqon: String [0..1]

+., countryCode: String [0..1]
~+ areaCode: String [0..1]
+ cityCode: String [0..1]
+  localMumber: String [0..1]
+ extension: String [0..1]

+ lan: String [0..1]

+ mac: String [0..1]

+  emaill: String [0..1]

+  email2: String [0..1]

+  web: String [0..1]

+ radio: String [0..1]

+  userlD: String [0..1]

+ password: String [0..1]

Zompounds
StreetAddress

«Compound:
StreetDetail

«Compounds
TownDetail

+  streetDetail: StreetDetail [0..1]
+ townDetail: TownDetail [0..1]
+ status: Status [0..1]

«Compounds
FostalAddress

+ streetDetail: StreetDetail [0..1]
+ townDetail: TownDetail [0..1]
+ poBox: String [0..1]

+ pestalCode: String [0..1]

number: String [0..1]

name: String [0..1]

suffis: String [0..1]

prefix: String [0..1]

type: String [0..1]

code: String [0..1]
buildingMName: String [0..1]
suiteMumber: String [0..1]
addressCeneral: String [0..1]
withinTownLimits: Boelean [0.1]

+ code: String [0..1]

+ section: String [0..1]

< name: String [0..1]

+ stateOrProvince: String [0..1]
+ country: String [0..1]

IEC 307/13

Figure 30 — Diagramme de classe Common::Commonlinheritance

Ce diagramme montre la hiérarchie d'héritage pour les classes normatives issues de ce
paquetage, ainsi que les énumérations et les types compound. Il montre également les
classes applicables a la dénomination de IdentifiedObject.
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La Figure 31 montre le diagramme de classe CommonOverview.

mainAddress: StreetAddress [0.1]
secondaryAddress: StrestAddress [0..1]

IdentifiedObject i i
. entifi fec  Location o ldentifiedObject
Location CocrdinateSystem
0.~ “CoordinateSystem
+  type: String [0..1] + crsrn: String [0..1]

61968-11 © CEI:2013

=+Location

+PositionPoints

PositionPoint

phonel: TelephoneMumber [0..1]

sequenceMumber: Integer [0..1]
xPositicn: String [0..1]

ate: Date [0..1]
tylnterval: DateTimelnterval [0..1]

signQ
walid

disabled: Boolean [0..1]
schedulelnterval: DateTimelnterval [0..1]
pecurrencePattern: String [0..1]
recurrencePeriod: Seconds [0..1]

offset: Seconds [0..1]

+ phone2: TelephoneMumber [0..1] 1 0. . i
+ Position: 5t 0.1
= electronicAddress: ElectronicAddress [0..1] yrositan r!ng[ !
N InfoReference: String [0.1] + zPosition: String [0..1]
geoin gy g .- +ChangedLocaticn
+ direction: String [0..1]
-+ status: Status [0..1] 0.1
IdentifiedOhject
Crganisation
=+ stregrAddress: StrestAddress [0.1] ~0Organisation = Roles dentifiedObject = ChangedOrganisgrionRole
) N 0] isaticnRaol
~ postgladdress: PostalAddress [0..1] 01 g rganisationhote 0.1
+ phorel: TelephoneNumber [0..1] D o -
+ phonk2: TelephoneMumber [0..1] rganisations
= electfonicAddress: ElectronicAddress [0.1] |5 «
sinformatives
+ActivityRecords femtifiedObject
IdentifiedObject o Activiglfposed
Document + createdDdteTime: DateTime [0..1]
“DoCUments oo rmatives (LN type: StfThgM0..1]
+ typg String [0..1] 1 seadbiny: .
- - ty: String [0..1]
+ cregedDateTime: DateTime [0..1] 0. +ActivityRecords + peasén: String [0..1]
+ lastMedifiedDateTime: DateTime [0..1] s Satlis: Status [0.1]
+ revifionNumber: String [0..1]
= elecfronicAddress: ElectronicAddress [0..1]
+  subjper: String [0..1]
<+ title] String [0..1] +ChangedDacument +ConfiguraticnEents
= docYratus: Status [0..1] 0.1 ConfigurationEvent E—
+ staths: Status [0..1] 0."
0" | = effectiveDateTime: DateTime [0..1]
% +ConfigurationEvents | + modifiedBy: String [0..1] o
| = remark: String [0.1] —EnnfiguratinnE Ents
Agreement TimeSchedule Identified Object
TimePoint

UserAttribute

sequenceMumber: Integer [0..1]
name: String [0..1]
value: StringQuantity [0..1]

~TimeSchedule  0.7[ dateTime: DateTime [0..1]
1 “TimePaints |~ relativeTimelnterval: Secohds [0..1]
= sequenceMumber: Integer [0..1]
+  window: DateTimelntervall[0..1]
-+ status: Status [0..1]
FC 308/13

Figure 31 — Diagramme de classe Common::CommonOverview

Ce diagramme montre les classes normatives issues de ce paquetage.

6.3.2

Compound Status

Informations relatives au statut courant pertinentes pour une entité.

Le Tableau 6 montre tous les attributs de Status.
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Tableau 6 — Attributs de Common::Status
nom type description
value String Valeur de Status a la date et heure «dateTime»; des changements
d'état antérieurs ont pu avoir été conservés dans des instances de
ActivityRecords associées a I'objet auquel ce Status s'applique.
dateTime DateTime Date et heure pour lesquelles «value» de status s'applique.
remark String Informations pertinentes relatives a la «value» (c'est-a-dire valeur)
courante, sous forme de texte libre.
reason String Code de raison ou explication indiquant pourquoi un objet est
passé a la «value» courante de status.
6.3.3 Compound PostalAddress
Inform3tions d'usage général relatives a I'adresse postale.
Le Tableau 7 montre tous les attributs de PostalAddress.
Tableau 7 — Attributs de Common::PostalAddress
hom type description
streetDetlail StreetDetail Détails relatifs a la rue.
townDetgil TownDetail Détails relatifs a la yillev
poBox String Boite postale.
postalCode String Code postal de I'adresse.
6.3.4 Compound StreetAddress
Informgtions d'usage général relative's-a I'adresse de la rue.
Le Tableau 8 montre tous les attributs de StreetAddress.
Tableau 8 — Attributs de Common::StreetAddress
hom type description
streetDetlail StreetDetail Détails relatifs a la rue.
townDetgil TownDetail Détails relatifs a la ville.
status Status Statut de cette adresse.
6.3.5 Compound StreetDetail

Détails relatifs a la rue, dans le contexte de |'adresse.

Le Tableau 9 montre tous les attributs de StreetDetail.

Tableau 9 — Attributs de Common::StreetDetail.

nom type description
number String Appellation de I'emplacement spécifique dans la rue.
name String Nom de la rue.
suffix String Suffixe pour le nom de la rue. Par exemple: Nord, Sud, Est,

Ouest.
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nom type description
prefix String Préfixe pour le nom de la rue. Par exemple: Nord, Sud, Est,
Ouest.
type String Type de rue. Les exemples comprennent: rue, rond-point,

boulevard, avenue, route, ruelle, etc.

code String (si applicable) Les entreprises de services publics utilisent
souvent des systémes de référence externes, tels que ceux du
systéme de cartographie du département d'urbanisation ou de
I'arpenteur en chef, qui affectent des codes de référence globaux

aux rues.
buildingName String (si applicable) Dans certains cas, I'emplacement physique du lieu

d'intérét n'a pas de point d'entrée direct a partir de la rue, mais

pcul etre—sitoeatmtérreurdume—structure piua ialyu tette qu'un

batiment, un complexe, un bloc de bureaux, un apparteméent] etc.

suiteNunjber String Numéro de I'appartement ou de la suite.

addressGeneral String Informations complémentaires relatives a I'adresse, par exefnple
une relai postal.

withinToynLimits Boolean True (c'est-a-dire vrai) si cette rue se situg_dans les limites
géographiques légales de la ville spécifiée\(valeur par défaut).

6.3.6 Compound TownDetail

Détails|relatifs a la ville, dans le contexte de I'adresse.
Le Tableau 10 montre tous les attributs de TownDetail:

Tableau 10 — Attributs de’Common::TownDetail

hom type description
code String Code de la ville.
section String Section de la ville. Par exemple, il est courant d'avoir 36 sedtions
par canton.
name String Nom de la ville.
stateOrPfovince String Nom de I'état ou de la province.
country String Nom du pays.

6.3.7 Compound ElectronicAddress

Inform3tions relatives a I'adresse électronique.

Le Tableau-ttmontretoustesattributs deEfectromicAddress:
Tableau 11 — Attributs de Common::ElectronicAddress
nom type description
lan String Adresse sur le réseau local.
mac String adresse MAC (Media Access Control) .
Email1 String Adresse de courriel (email) primaire.
Email2 String Adresse de courriel (email) alternative.
web String Adresse web (Toile mondiale).
radio String Adresse radio.
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nom type description

userlD String Identificateur de I'utilisateur nécessaire pour se connecter (il peut
s'agir de celui d'un individu, d'une organisation, d'un
emplacement, etc.)

password String Mot de passe nécessaire pour se connecter.

6.3.8 Compound TelephoneNumber

Numéro de téléphone.
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Tableau 12 — Attributs de Common::TelephoneNumber

hom type description
countryClode String Code de pays.
areaCodg¢ String Code de zone ou de région.
cityCode| String (si applicable) Code de la ville.
localNunjber String Partie principale (locale) de cexnuméro de téléphone.
extensio String (si applicable) Extension ou(poste de ce numéro de téléphorje.

6.3.9 ActivityRecord

Enregigtre une activité pour une entité a un.Ghstant donné. L'activité peut concefner un
événement déja survenu ou une activité projetee.

Le Tableau 13 montre tous les attributs.de ActivityRecord.

Tableau 13 — Attributs de Common::ActivityRecord

hom type description

createdDateTime DateTime Date et heure auxquelles cet enregistrement d'activité a été|créé
(différent de 'status.dateTime', qui est I'neure d'un changemgnt de
statut de I'objet associé, si applicable).

type String Type d'événement entrainant cet enregistrement d'activité.

severity String Niveau de gravité d'événement entrainant cet enregistremert
d'activité.

reason String Raison de I'événement entrainant cet enregistrement d'activjté,
typiquement fournie lorsqu'il est déclenché par I'utilisateur.

status Status Informations sur la conséquence de I'événement entrainant cet
enregistrement d'activité.

aliasName String hérité de: IdentifiedObject

mRID String hérité de: IdentifiedObject

name String hérité de: IdentifiedObject

Le Tableau 14 montre toutes les extrémités d'associations de ActivityRecord avec les autres
classes.
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Tableau 14 — Extrémités d'associations de Common::ActivityRecord
avec les autres classes

[mult a [mult vers] nom type description
partir
de]
[0..7] [0..*] Assets Asset Tous les biens pour lesquels cet
enregistrement d'activité a été créé.
[0.. 1] [0..*] DiagramObjects DiagramObject hérité de: ldentifiedObject
[1..1] [0..*] Names Name hérité de: ldentifiedObject
6.3.10 | Agreement
Accord|formel entre deux parties définissant les termes et conditions pour un’ ensemble de
servicep. Les spécifications des services sont, a leur tour, définies via,un‘ou plusieurs
accords de service.
Le Tableau 15 montre tous les attributs de Agreement.
Tableau 15 — Attributs de Common::Agreement
hom type description
signDate Date Date a laquelle cet acCond a été conclu entre les personnes fet/ou
organisations associges.
validitylnterval DateTimelnterval Intervalle de date\et de temps pendant lequel cet accord est
valide (de son entrée en vigueur jusqu'a sa fin).
type String hérité dexDocument
createdDateTime DateTime hérité-de: Document
lastModifiedDateTime | DateTime hérité de: Document
revisionNumber String herité de: Document
ElectronicAddress electronicAddress hérité de: Document
subject String hérité de: Document
title String hérité de: Document
docStatups Status hérité de: Document
status Status hérité de: Document
aliasNanje String hérité de: IdentifiedObject
mRID String hérité de: IdentifiedObject
name String hérité de: IdentifiedObject

Le Tableau 16 montre toutes les extrémités d'associations de Agreement avec les autres
classes.

Tableau 16 — Extrémités d'associations de Common::Agreement avec les autres classes

[mult a [mult vers] nom type description
partir
de]
[0..1] [0..*] ConfigurationEvents ConfigurationEvent hérité de: Document
[0..1] [0..*] DiagramObjects DiagramObject hérité de: IdentifiedObject

[1..1]

[0..*] Names

Name

hérité de: ldentifiedObject
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6.3.11

ConfigurationEvent

Utilisé pour consigner les détails sur la création, le changement ou la suppression d’une
entité ou de sa configuration.

Le Tableau 17 montre tous les attributs de ConfigurationEvent.

Tableau 17 — Attributs de Common::ConfigurationEvent

nom type description

effectiveDateTime DateTime Date et heure auxquelles cet événement a été ou sera effectif.

modifiedBy String Origine/initiateur de Ta modification.

remark String Remarques en texte libre.

createdDateTime DateTime hérité de: ActivityRecord

type String hérité de: ActivityRecord

severity String hérité de: ActivityRecord

reason String hérité de: ActivityRecord

status Status hérité de: ActivityRecord

aliasNanje String hérité de: IdentifiedObject

mRID String hérité de: IdentifiedObject

name String hérité de: IdentifiedObject

Le Tableau 18 montre toutes les extrémités d'associations de ConfigurationEvent ayec les

autres flasses.

Tableau 18 — Extrémités d'associations de Common::ConfigurationEvent
avec les autres classes

[mult a [mult vers] nom type description

partir
de]

[0..%] [0..1] ChangedDocument Document Document dont le changement a donné
lieu a cet événement de configuration.

[0..%] [0..1] ChangedUsagePoint UsagePoint Point d'usage dont le changement a fonné
lieu a cet événement de configuratiop.

[0..%] [0..1] ChangedAsset Asset Bien dont le changement a donné liep a
cet événement de configuration.

[0..%] [0..4] ChangedServiceCategory ServiceCategory Catégorie de service dont le changement
a donné lieu a cet événement de
confiauratian

[0..%] [0..1] ChangedLocation Location Emplacement dont le changement a donné
lieu a cet événement de configuration.

[0..7] [0..1] ChangedOrganisationRole OrganisationRole Réle d'organisation dont le changement a
donné lieu a cet événement de
configuration.

[0..7] [0..*] Assets Asset hérité de: ActivityRecord

[0..1] [0..*] DiagramObjects DiagramObject hérité de: IdentifiedObject

[1..1] [0..*] Names Name hérité de: IdentifiedObject

6.3.12 CoordinateSystem

Systéme de référence de coordonnées.


https://iecnorm.com/api/?name=cf9f1e201c6b7dccb93cfca8fd22ada0

— 288 —

Le Tableau 19 montre tous les attributs de CoordinateSystem.

Tableau 19 — Attributs de Common::CoordinateSystem

nom

type

description

crsUrn

String

Un Nom de ressource uniforme (URN — Uniform Resource Name)
pour le systéme de référence de coordonnées (crs) utilisé pour
définir les 'Location.PositionPoints'.

Un exemple serait le code du European Petroleum Survey Group
(EPSG) pour un systéme de référence de coordonnées, défini
dans le URN dans le cadre de I'espace de noms (namespace) du
Open Geospatial Consortium (OGC) comme:

||rn-ngr~-dnf-||nm-|:DQ(‘--YYYY‘ QU XXXX est un code EPSG (une
liste complete des codes peut étre consultée sur le site web|du
EPSG Registry a I'adresse http://www.epsg-registry.orgl), Pour
définir le systéme de coordonnées comme étant WGS84 (latjtude,
longitude) avec un EPSG OGC, cet attribut serait
urn:ogc:def:uom:EPSG::4236.

Il convient qu'un profil limite ce code a un ensemble de URN
admis, convenu par toutes les parties émettrices et réceptriges.

aliasNanje

String

hérité de: IdentifiedObject

mRID

String

hérité de: IdentifiedObject

name

String

hérité de: IdentifiedObject

Le Tableau 20 montre toutes les extrémités d'associations de CoordinateSystem a
autres tlasses.

Tableau 20 — Extrémités d'associations de Common::CoordinateSystem
avec les autres classes

[mult a [mult vers] nom type description
partir
de]
[0..1] [0..*] Location Location Tous les emplacements décrits par les points
de position de ce systeme de coordonnées.
[0..1] [0..*] DiagramObjects DiagramObject hérité de: IdentifiedObject
[1..1] [0..*] Names Name hérité de: ldentifiedObject

6.3.13 | Document

Classe|parénte pour les différents groupements d'informations recueillies et gérées
tieZintégrante d'un processus métier. Elle contiendra fréquemment des référgnces a

ot lv Y L gque.

Le Tableau 21 montre tous les attributs de Document.

Tableau 21 — Attributs de Common::Document

nom

type

description

type

String

Catégorisation de ce document spécifique aux entreprises de
service public, en fonction de leurs normes d'entreprise, de leurs
pratiques et de leurs systémes Tl existants (par exemple, pour la
gestion des biens, de la maintenance, des travaux, des
interruptions de service, des clients, etc.)

createdDateTime

DateTime

Date et heure auxquelles ce document a été créé.

61968-11 © CEI:2013
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nom

type

description

lastModifiedDateTime

DateTime

Date et heure auxquelles ce document a été modifié la derniére
fois. Les documents peuvent potentiellement étre modifiés
plusieurs fois au cours de leur durée de vie.

revisionNumber

String

Numeéro de révision de ce document.

electronicAddress

ElectronicAddress

Adresse électronique.

subject String Sujet du document.

title String Titre du document.

docStatus Status Statut de ce document. Pour le statut du sujet que ce document
représente (par exemple, Agreement, Work), utiliser I'attribut
«status».
Les exemples de valeurs pour «docStatus.status» sont pfojgt,
approuve, annulé, etc.

status Status Statut du sujet (par exemple Agreement, Work) que ce’ document
représente. Pour le statut du document lui-méme, utiliser I'aftribut
«docStatus».

aliasNanje String hérité de: IdentifiedObject

mRID String hérité de: IdentifiedObject

name String hérité de: IdentifiedObject

Le Talleau 22 montre toutes les extrémités d'associations de Document avec les| autres

classesq.

Tablegu 22 — Extrémités d'associations de Common::Document avec les autres classes

[mult & [mult vers] nom type description
partir
de]
[0..1] [0..*] ConfigurationEvents ConfigurationEvent Tous les événements de configuratjon
créés pour ce document.
[0..1] [0..*] DiagramObjects DiagramObject hérité de: IdentifiedObject
[1..1] [0..*] Names Name hérité de: IdentifiedObject
6.3.14 | Location

L'endrqit, le lieuou le point de quelque chose ou s'est trouvé, se trouve et/ou se tfouvera
quelqu’un ou quelque chose a un instant donné. Il est défini avec un ou plusieurs pdints de

position (coordonnées) dans un systéme de coordonnées donné.
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Tableau 23 — Attributs de Common::Location

nom type description

type String Catégorie par normes et pratiques professionnelles de I'entreprise
de service public, relative a I'emplacement lui-méme (par
exemple, géographique, comptabilité par fonctions, etc., pas une
propriété donnée qui existerait en cet emplacement).

mainAddress StreetAddress Adresse principale de I'emplacement.

secondaryAddress StreetAddress Adresse secondaire de I'emplacement. Par exemple, I'adresse de
boite postale peut avoir un code postal différent de celui indiqué
dans «mainAddress».

phone1 TelephoneNumber | Numéro de téléphone.

phone2

TelephoneNumber

Numéro de téléphone supplémentaire.
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nom

type

description

electronicAddress

ElectronicAddress

Adresse électronique.

geolnfoReference String (si applicable) Référence a une source d'informations
géographiques, souvent extérieure a I'entreprise de service
public.

direction String (si applicable) Direction qui permet aux équipes de terrain de

trouver rapidement un bien donné. Pour un emplacement donné,
tel qu'une adresse de rue, il s'agit de la direction relative dans
laquelle trouver le bien. Par exemple, un réverbere peut se situer
au coin «NW» (Nord-ouest) du site du client ou bien un
«usagepoint» peut étre situé au deuxieme étage d'un immeuble
d'appartements.

status Status Statutdecetemptacenent:

aliasNanje String hérité de: IdentifiedObject

mRID String hérité de: IdentifiedObject

name String hérité de: IdentifiedObject

Le Tableau 24 montre toutes les extrémités d'association de Location-avec les autres classes.

Tablepu 24 — Extrémités d'associations de Common::Location avec les autres classes
[mult a [mult vers] nom type description
partir
de]
[0..1] [0..7] PowerSystemResource Toutes les ressources du systeme
PowerSystemResources électrique en cet emplacement.

[0..1] [0..*] ConfigurationEvents ConfigurationEvent Tous les événements de configuratjon
créés pour cet emplacement.

[0..%] [0..1] CoordinateSystem CoordinateSystem Systéme de coordonnées utilisé pour
décrire les points de position de cef
emplacement.

[1..1] [0..*] PositionPoints RositionPoint Séquence des points de position
décrivant cet emplacement, exprimge
dans le systéeme de coordonnées
'Location.CoordinateSystem’.

[0..1] [0..*] Assets Asset Tous les biens a cet emplacement.

[0..1] [0..*] DiagramQbjects DiagramObject hérité de: ldentifiedObject

[1..1] [0..*] Names Name hérité de: IdentifiedObject

6.3.15 [ Organisation

Organisation susceptible d'avoir des roles comme entreprise de service public, enfrepreneur,

fournisseur, producteur, client, etc.

Le Tableau 25 montre tous les attributs de Organisation.

Tableau 25 — Attributs de Common::Organisation

nom

type

description

streetAddress

StreetAddress

Adresse de rue.

postalAddress

PostalAddress

Adresse postale, potentiellement différente de «streetAddress»
(par exemple, une autre ville).

phone1

TelephoneNumber

Numéro de téléphone.

phone2

TelephoneNumber

Numéro de téléphone supplémentaire.
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nom type description
electronicAddress ElectronicAddress | Adresse électronique.
aliasName String hérité de: IdentifiedObject
mRID String hérité de: IdentifiedObject
name String hérité de: IdentifiedObject

Le Tableau 26 montre toutes les extrémités d'associations de Organisation avec les autres
classes.

Tableau 26 — Extremites d'associations de Common::0Organisation
avec les autres classes

[mult a [mult vers] nom type description
partir
de]
[0..1] [0..*] Roles OrganisationRole Tous les roles de\cette organisation.
[0..1] [0..*] DiagramObijects DiagramObject hérité de: IdentifiedObject
[1..1] [0..*] Names Name hérité dexldentifiedObject

6.3.16 | OrganisationRole

Identifie un moyen permettant a une organisation de participer aux activités d’'une enfreprise
de serVices publics (par exemple, client, producteur,yetc.).

Le Tableau 27 montre tous les attributs de OrganisationRole.

Tableau 27 — Attributs'de Common::OrganisationRole

hom type description
aliasNanje String hérité de: IdentifiedObject
mRID String hérité de: IdentifiedObject
name String hérité de: IdentifiedObject

Le Talleau 28-montre toutes les extrémités d'associations de OrganisationRole ayec les
autres tlasses.

TabIeFu 28 — Extrémités d'associations de Common::OrganisationRole avec les erutres

CIasses
[mult a [mult vers] nom type description
partir
de]
[0..1] [0..*] ConfigurationEvents ConfigurationEvent Tous les événements de configuration
créés pour ce role d'organisation.
[0..%] [0..1] Organisation Organisation Organisation ayant ce role.
[0..1] [0..*] DiagramObjects DiagramObject hérité de: ldentifiedObject

[1..1] [0..*] Names Name hérité de: IdentifiedObject
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6.3.17 Classe racine PositionPoint

Jeu de coordonnées spatiales qui déterminent un point défini dans le systeme de
coordonnées spécifié dans 'Location.CoordinateSystem'. Utiliser une seule instance de point
de position pour décrire un emplacement ponctuel. Utiliser une séquence de points de
position pour décrire un objet orienté ligne (emplacement physique d'objets non ponctuels tels
que cables ou lignes), ou zone d'un objet (comme un poste ou une zone géographique — dans
ce cas, ils ont les premier et dernier points de position avec les mémes valeurs).

Le Tableau 29 montre tous les attributs de PositionPoint.

Tableau 29 — Attributs de Common::PositionPoint
hom type description
sequencg¢Number Integer Numeéro de séquence par rapport a zéro de ce point dans une
série de points.
xPositior] String Position sur I'axe X.
yPositior String Position sur I'axe Y.
zPositior] String (si applicable) Position sur I'axe Z.

Le Tabjeau 30 montre toutes les extrémités d'associations de ‘PositionPoint avec les| autres

classeq.
Tableau 30 — Extrémités d'associations de Common::PositionPoint
avec les autres classes
[mult a [mult vers] nom type description
partir
de]
[0..%] [1..1] Location Location Emplacement décrit par ce PositionPoint.

6.3.18 | TimePoint

Instant|dans une séquence d'instants relatifs a un TimeSchedule (c'est-a-dire a un planning).

Le Tableau 31 montretous les attributs de TimePoint.

Tableau 31 — Attributs de Common::TimePoint
hom type description

dateTimg DateTime Date et heure absolues pour cet instant. Pour les instants d'un
calendrier. elles sont typiquement saisies manuellement, aldrs
que pour l'instant basé sur un intervalle ou basé sur une
séquence, elles sont dérivées.

relativeTimelnterval Seconds (si basé sur un intervalle) Instant relatif a I'neure de début
programmée dans 'TimeSchedule.schedulelnterval.start'.

sequenceNumber Integer (si basé sur une séquence) Numéro de séquence relatif pour cet
instant.

window DateTimelnterval Intervalle définissant la fenétre de temps ou cet instant est valide
(par exemple: saisonnier, seulement les fins de semaine, pas
pendant les fins de semaine, seulement de 8:00 a 5:00, etc.).

status Status Statut de cet instant.

aliasName String hérité de: IdentifiedObject

mRID String hérité de: IdentifiedObject

name String hérité de: IdentifiedObject
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Le Tableau 32 montre toutes les extrémités d'associations de TimePoint avec les autres
classes.

Tableau 32 — Extrémités d'associations de Common::TimePoint avec les autres classes

[mult a [mult vers] nom type description

partir

de]
[0..%] [1..1] TimeSchedule TimeSchedule Planning auquel cet instant appartient.
[0..1] [0..*] DiagramObjects DiagramObject hérité de: IdentifiedObject
[1..1] [0..*] Names Name hérité de: IdentifiedObject
6.3.19 | TimeSchedule
Description de tout ce qui change avec le temps. Le TimeSchedule (planning) est utilisé pour
accomplir une fonction simplement valuée du temps. Utiliser l'attribut¢hérité «type» pour
donner|des informations complémentaires sur ce calendrier, telles que;-périodicité (j\oraire,
quotidi¢n, hebdomadaire, mensuel, etc.), jour du mois, par date, calendrier (heures €t dates
spécifiques).
Le Tableau 33 montre tous les attributs de TimeSchedule.

Tableau 33 — Attributs de Common::TimeSchedule

hom type description

disabled Boolean True (c'est-acdire vrai) si ce programme est désactivé.

scheduldinterval DateTimelnterval Intervalle de date et de temps du programme.

recurreng¢ePattern String Intervalle auquel I'action programmée se répéte (par exemple,
premier mardi de chaque mois, dernier jour du mois, etc.).

recurreng¢ePeriod Seconds Durée entre les instants, du début d'une période au début d¢ la
période suivante. Remarquer qu'un dispositif comme un compteur
peut avoir plusieurs périodes d'intervalle (par exemple, 1 mip,
5 min, 15 min, 30 min, ou 60 min).

offset Seconds Le décalage par rapport a minuit (a savoir, 0 h, 0 min, 0 s) plour
que les instants périodiques commencent. Par exemple, pour un
compteur a intervalles qui est réglé pour des intervalles de ging
minutes (‘recurrencePeriod'=300=5 min), le réglage 'offset'=[120=2
min entrainerait I'exécution d'événements programmeés du
compteur a chaque heure passée de 2 min, 7 min, 12 min,
17 min, 22 min, 27 min, 32 min, 37 min, 42 min, 47 min, 52 min,
et 57 min.

type String hérité de: Document

createdDatelime DateTime hérité de: Document

lastModifiedDateTime | DateTime hérité de: Document

revisionNumber String hérité de: Document

electronicAddress ElectronicAddress hérité de: Document

subject String hérité de: Document

title String hérité de: Document

docStatus Status hérité de: Document

status Status hérité de: Document

aliasName String hérité de: IdentifiedObject

mRID String hérité de: IdentifiedObject

name String hérité de: IdentifiedObject
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Le Tableau 34 montre toutes les extrémités d'associations de TimeSchedule avec les autres

classes.
Tableau 34 — Extrémités d'associations de Common::TimeSchedule
avec les autres classes

[mult a [mult vers] nom type description

partir

de]
[1..1] [0..*] TimePoints TimePoint Séquence d'instants appartenant a ce

planning.
[0..1] [0..*] ConfigurationEvents ConfigurationEvent hérité de: Document
[0..1] [0..*] DiagramObijects DiagramObject hérité de: IdentifiedObject
[1..1] [0..*] Names Name hérité de: ldentifiedObject
6.3.20 [ Classe racine UserAttribute
Classe|générique de paires nom-valeur avec numéro de séquence et.unités facultatifs [pour la
valeur;|peut étre utilisée pour modéliser des parties de I'échange-d'informations lorsque des
types cpncrets ne sont pas connus a l'avance.
Le Tableau 35 montre tous les attributs de UserAttribute.
Tableau 35 — Attributs de Common::UserAttribute
hom type description
sequencg¢Number Integer Numeéro de séquence pour cet attribut dans une liste d'attribpts.
name String Nomd’tn attribut.
value StringQuantity Valeur d'un attribut, y compris les informations sur les unitég.
Le Tabjleau 36 montre toutes(les extrémités d'associations de UserAttribute avec les| autres
classed.
Tableau 36 ~Extrémités d'associations de Common::UserAttribute
avec les autres classes

[mult a [mult'vers] nom type description

partir

de]
[0..%] [0:1] Transaction Transaction Transaction pour laquelle cet instaptané

a ele enregistire.

6.4 Paquetage Assets

6.4.1

Généralités

Ce paquetage contient le noyau des classes d'informations qui soutiennent des applications
de gestion de biens qui traitent des aspects physiques et de durée de vie des différentes
ressources du réseau (par opposition aux modéles de ressources de systéme électrique
définis dans le paquetage IEC61970::Wires).

La Figure 32 montre le diagramme de classe AssetsInheritance.
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re 33 montre le diagrammme de classe AssetsOverview.

Figure 32 — Diagramme de classe Assets::Assetsinheritance
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- - - - IdentifiedObject
IdentifiedObject| L p . coarinfe < Assethodel IdentifiedObject AssetFunction
Assetinfo AssetModel
0.1 0.1 + programlD: String [0..1]
+ firmwarelD: String [0..1]
+Assetinfo 0.1 + hardwarelD: String [0..1]
+ password: String [0..1]
+ configlD: String [0..1]
ProductfssetModel
= medelNumber: String [0..1] =ProductAssetModel  +Manufacturer | Organisationfole
+ medelVersion: String [0..1] Manufacturer
=+ corporateStandardKind: CorperateStandardiind [0.0] [ 0.7 0.1
+ usageKind: AssetModelUsageKind [0..1]
+  weightTotal: Weight [0..1]
+Assets 0.7
+Assets ~OrganisationRoles fsati
IdentifiedObject g OrganisationRole
Asset o~ o~ AssetOrganisationRole
+ type{ String [0..1]
+ utcMpmber: String [0..1]
+  serigdNumber: String [0..1]
+ lotNgmber: String [0..1]
+ purchasePrice: Money [0..1] AzsetCrwner
+ critiqal: Boolean [0.1]
+ electfonicAddress: ElectronicAddress [0..1]
= i : Li .
ifecycle: LifecycleDate [0..1] Assers
+ acceptanceTest: AcceptanceTest [0..1]
=+ initidlCondition: String [0..1] 0.
<+ initidlLossOfLife: PerCent [0..1]
+ stats: Status [0.1]
IdentifisdObject
0.7 | +AssetContainer Seal
ComMedia AssetContainer | +AssetContaines ~Seals[ = ceaiNumber: String [0.1]
01 o7 kind: SealKind [0..1]
N " |+ condition: SealConditionkind [0..1]
+ appliedDateTime: DateTime [0..1] Ed 310713

Figure 33 — Diagramme de classe Assets::AssetsOverview
Ce diagramme montre les classes normatives issues de ce paquetage.

6.4.2 Compound AcceptanceTest

Essai de réceptionpour les biens.

Le Tableau 37-montre tous les attributs de AcceptanceTest.

nom type description

type String Type d'essai ou de groupe d'essais qui a été réalisé a la date et
heure 'dateTime'.

success Boolean True (c'est-a-dire vrai) si le bien a réussi a I'essai de réception et
peut étre mis en service ou y est déja. Il est mis a false (c'est-a-
dire faux) si le bien est retiré du service et nécessite d'étre
soumis de nouveau a essai avant d'étre remis en service,
éventuellement en un nouvel emplacement. Le bien pouvant subir
plusieurs essais au cours de son cycle de vie, il est permis
d'enregistrer la date de chaque essai de réception dans
Asset.ActivityRecord.status.dateTime.

dateTime DateTime Date et heure auxquelles le bien a été soumis a essai la derniére
fois en utilisant le 'type' d'essai et fournissant le statut courant
dans l'attribut 'success'.
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Dates relatives aux événements de durée de vie d’un bien.

Le Tableau 38 montre tous les attributs de LifecycleDate.

Tableau 38 — Attributs de Assets::LifecycleDate

nom

type

description

manufacturedDate

Date

Date de fabrication du bien.

purchaseDate

Date

Date d’achat du bien. A noter que bien qu'un bien puisse avoir été

daCllIClE, 1T peul 1Tt Ppdas dvUIl Tle TTeLU Udalls TIveTIdairtTe au 11U
de lI'achat.

nent

received

Date

Date

Date de réception et de premiére mise en place du bienydan
I'inventaire.

Ty

installati

nDate

Date

(si applicable) Date a laquelle I'installation courante a été
achevée, qui peut ne pas étre la méme que_la-date de mise

en

service. Le bien peut avoir été précédemmentinstallé en d'qutres

emplacements. Ignoré si le bien (1) n'est'pas actuellement
installé (par exemple, stocké dans undép6t) ou (2) n'est pas
censé étre installé (par exemple, yéhicule, outil).

removalll

ate

Date

(si applicable) Date a laquelle 1e<bien a été en dernier lieu rg
du service. Ignoré si (1) non destiné a étre mis en service, o
actuellement en service.

tiré
u (2)

retiredD3

Date

(si applicable) Date adaquelle le bien est définitivement retifé du

service et peut étre{programmé pour son élimination. Ignoré
bien est (1) actuellement en service, ou (2) définitivement rg
du service.

si le
tiré

6.4.4 Enumération AssetModelUsageKind
Usage pour un modéle de biens.
Le Tableau 39 montre tous les libellés de AssetModelUsageKind.
Tableau 39 = Libellés de Assets::AssetModelUsageKind
libellé description
distributipnOverhead Le modele de biens est destiné a étre utilisé dans un réseau aérien de distribytion.
distributipnUnderground Le modele de biens est destiné a étre utilisé dans un réseau de distribution
souterrain.
transmisgion Le modele de biens est destiné a étre utilisé dans un réseau de transmission.
substatidn Le modele de biens est destiné a étre utilisé dans un poste
streetlight Le modele de biens est destiné a étre utilisé comme réverbeére.

customerSubstation

Le modele de biens est destiné a étre utilisé dans un poste client.

unknown L'usage du modele de biens est inconnu.
other Autre sorte d’'usage de modeéle de biens.
6.4.5 Enumération CorporateStandardKind

Sorte de norme d'entreprise.

Le Tableau 40 montre tous les libellés de CorporateStandardKind.
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Tableau 40 — Libellés de Assets::CorporateStandardKind

libellé description
standard Le modele de biens est utilisé comme norme d'entreprise.
experimental Le modele de biens est utilisé a titre expérimental.
underEvaluation L'usage du modele de biens est en cours d’évaluation.
other Autre sorte de norme d'entreprise pour le modéle de biens.

6.4.6 Enumération SealConditionKind

Sorte dle |'état du scellé.
Le Tableau 41 montre tous les libellés de SealConditionKind.

Tableau 41 — Libellés de Assets::SealConditionKind

libellé description
locked Le scellé est verrouillé|
open Le scellé est ouvert:
broken Le scellé est cassé.
missing Le scellé est manquant.
Other (c'pst-a-dire autre) Autre.sorte d’état du scellé.

6.4.7 Enumération SealKind

Sorte de scellé.

Le Tableau 42 montre tous les libellés de SealKind.

Tableau 42 — Libellés de Assets::SealKind

libellé description
steel Scellé d’acier.
lead Scellé de plomb.
lock Scellé de verrouillage.
other (c'¢st-a4dine autre) Autre sorte de scellé.

6.4.8 Asset

Ressource tangible du service public, y compris I'équipement du systéme électrique, les
divers dispositifs finaux, les armoires, les batiments, etc. Pour I'équipement du réseau
électrique, le réle du bien est défini par le truchement de PowerSystemResource et de ses
sous-classes, définies principalement dans le modéle Wires (se référer a la CEI 61970-301 et
au paquetage de modele IEC61970::Wires). La description du bien met l'accent sur les
caractéristiques physiques de I'équipement remplissant le réle en question.

Le Tableau 43 montre tous les attributs de Asset.
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Tableau 43 — Attributs de Assets::Asset

nom type description

type String Catégorisation spécifique aux entreprises de service public de
Asset et de ses sous-types, en fonction de leurs normes
d'entreprise, de leurs pratiques et de leurs systémes Tl existants
(par exemple, pour la gestion des biens, de la maintenance, des
travaux, des interruptions de service, des clients, etc.)

utcNumber String Numéro de Uniquely Tracked Commodity (UTC, c'est-a-dire
marchandise localisée de maniére unique).

serialNumber String Numéro de série de ce bien.

lotNumber String Numéro de lot de ce bien. Méme pour le méme modele et le
méeme numero de version, de nombreux biens sont fabriqueg par
lots.

purchasgPrice Money Prix d'achat du bien.

critical Boolean True (c'est-a-dire vrai) si le bien est considéré gritique pour pne

certaine raison (par exemple, un poteau avec des fixations
critiques).

electronifAddress

ElectronicAddress

Adresse électronique.

lifecycle LifecycleDate dates de durée de vie de ce bien.

acceptarjceTest AcceptanceTest Informations relatives a I'essai, de’ réception.

initialCondition String Etat du bien dans le stock ou.au moment de I'installation. Les
exemples sont notamment: neuf, rénové, révision compléte
requise, autre. Se référeraux données d'inspection pour avgir les
informations sur I'étab le/plus actuel du bien.

initialLogsOfLife PerCent Chaque fois qu'utibien est reconditionné, pourcentage de
I'espérance de*ie pour le bien lorsqu'il était neuf; zéro pour|les
dispositifs nebfs.

status Status Statut de c¢e bien.

aliasNanje String hérité’de: IdentifiedObject

mRID String hérité de: IdentifiedObject

name String hérité de: IdentifiedObject

Le Tableau 44 montre toutés les extrémités d'associations de Asset avec les autres clajsses.

Tableau 44 — Extrémités d'associations de Assets::Asset avec les autres classes

[mult a [mult vers] nom type description
partir
de]

[0..%] [0..*] PowerSystemResources PowerSystemResource Toutes les ressources du systemg
électrique utilisées pour modélisdr
électriquement ce bien. Par exemple, le
bien transformateur est modélisé
électriquement avec un transformateur
et ses enroulements et changeur de
prise.

[0..%] [0..*] ActivityRecords ActivityRecord Tous les enregistrements d'activité
créés pour ce bien.

[0..1] [0..*] ConfigurationEvents ConfigurationEvent Tous les événements de configuration
créés pour ce bien.

[0..7] [0..1] Location Location emplacement de ce bien.

[0..%] [0..*] OrganisationRoles AssetOrganisationRole Tous les réles qu’une organisation joue
pour ce bien.

[0..%] [0..1] AssetContainer AssetContainer Conteneur de ce bien.

[0..%] [0..1] AssetInfo Assetlnfo Données applicables a ce bien.
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[mult a [mult vers] nom type description
partir
de]
[0..1] [0..*] DiagramObijects DiagramObject hérité de: IdentifiedObject
[1..1] [0..*] Names Name hérité de: IdentifiedObject
6.4.9 AssetContainer

Bien qui est le regroupement d'autres biens tels que conducteurs, transformateurs, dispositifs
de commutation, terrain, clotures, batiments, équipements, véhicules, etc.

Le Tab

eau 45 montre tous les attributs de AssetContainer.

Tableau 45 — Attributs de Assets::AssetContainer

hom type description

type String hérité de: Asset

utcNumbjer String hérité de: Asset

serialNumber String hérité de: Asset

lotNumber String hérité de: Asset

purchasgPrice Money hérité de: Asset

critical Boolean hérité de: Asset

electronipAddress ElectronicAddress hérité de: Asset

Lifecycle] LifecycleDate hérité de: AsSet

acceptarjceTest AcceptanceTest hérité de: Asset

initialCondition String hérité’de: Asset

initialLogsOfLife PerCent hérité de: Asset

status Status hérité de: Asset

aliasNanje String hérité de: IdentifiedObject

mRID String hérité de: IdentifiedObject

name String hérité de: IdentifiedObject

Le Tableau 46 niontre toutes les extrémités d'associations de AssetContainer avec leg autres

classeq.

Tableau 46 — Extrémités d'associations de Assets::AssetContainer

avectesautresctasses

[mult a [mult vers] nom type Description

partir

de]
[0..1] [0..*] Seals Seal Tous les joints d'étanchéité appliqués
a ce conteneur de biens.

[0..1] [0..*] Assets Asset Tous les biens dans ce bien conteneur

[0..%] [0..*] PowerSystemResources PowerSystemResource hérité de: Asset

[0..7] [0..*] ActivityRecords ActivityRecord hérité de: Asset

[0..1] [0..*] ConfigurationEvents ConfigurationEvent hérité de: Asset

[0..7] [0..1] Location Location hérité de: Asset

[0..%] [0..*] OrganisationRoles AssetOrganisationRole hérité de: Asset

[0..7] [0..1] AssetContainer AssetContainer hérité de: Asset
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[mult a [mult vers] nom type Description
partir

de]
[0..%] [0..1] AssetInfo Assetlnfo hérité de: Asset
[0..1] [0..*] DiagramObjects DiagramObject hérité de: IdentifiedObject
[1..1] [0..*] Names Name hérité de: IdentifiedObject

6.4.10 AssetFunction

Fonction accomplie par un bien.

Le Tableau 47 montre tous les attributs de AssetFunction.

Tableau 47 — Attributs de Assets::AssetFunction

hom type Description
programlD String Nom du programme.
firmware|D String Version du firmware.
hardwargID String Version de I'équipement matériel,
passwor String Mot de passe nécessaire paur accéder a cette fonction.
configlD String Configuration spécifiée pour cette fonction.
aliasNanje String hérité de: IdentifiedObject
mRID String hérité de: IdentifiedObject
name String hérité de: . JdentifiedObject

Le Tabjeau 48 montre toutes les extrémités d'associations de AssetFunction avec les| autres
classed.

Tableau 48 — Extrémités d'associations de Assets::AssetFunction
avec les autres classes

[mult a [mult vers].nom type Description
partir
de]
[0..1] [0..*] DiagramObijects DiagramObject hérité de: ldentifiedObject
[1..1] [0..2}.Names Name hérité de: IdentifiedObject

6.4.11 Assetinfo

Jeu d'attributs d’'un bien, représentant les informations types des feuilles de données d’un

dispositif physique qui peut étre instancié et partagé dans différents contextes d'échange de

données:

— comme attributs d’une instance de bien (installée ou en stock)

— comme attributs d’'un modéle de biens (produit d’'un fabricant)

— comme attributs d’'un bien type (type générique d'un bien tel qu’utilisé pour les/la
conceptions/planification des extensions).

Le Tableau 49 montre tous les attributs de Assetinfo.
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Tableau 49 — Attributs de Assets::AssetIinfo

nom type Description
aliasName String hérité de: IdentifiedObject
mRID String hérité de: IdentifiedObject
name String hérité de: IdentifiedObject

Le Tableau 50 montre toutes les extrémités d'associations de Assetlnfo avec les autres

classes.

Tabl&au 50 — Extrémités d'associations de Assets::Assetinfo avec les autres cldsses

[mult a [mult vers] nom type Description
partir
de]

[0..1] [0..*] PowerSystemResource PowerSystemResource Toutes les ressourees du systeme
électrique avec'ces informations dqg
feuille de données.

[0..1] [0..*] Assets Asset Tous leslbiens décrits par ces données.

[0..1] [0..1] AssetModel AssetModel Modéle de biens décrit par ces données.

[0..1] [0..*] DiagramObijects DiagramObject hérité de: IdentifiedObject

[1..1] [0..*] Names Name hérité de: ldentifiedObject

6.4.12 | AssetModel

Modélel d'un bien, soit un produit d'un fabrieant particulier ou un modele de biens ou glément

de matgriau générique. Les caractéristigues de feuille de données sont disponibles ¢ans la
sous-classe Assetinfo associée et peuvent étre partagées avec les instances de biens ou de

ressoufces du systeme électrique.

Le Tableau 51 montre tous les attributs de AssetModel.

Tableau 51 — Attributs de Assets::AssetModel

hom type
aliasNanje String hérité de: IdentifiedObject
mRID String hérité de: IdentifiedObject
name String hérité de: IdentifiedObject

Le Tableau 52 montre toutes les extrémités d'associations de AssetModel avec les autres

classes.

Tableau 52 — Extrémités d'associations de Assets::AssetModel avec les autres classes

[mult a [mult vers] nom type description
partir
de]
[0..1] [0..1] AssetInfo Assetlnfo Données applicables a ce modéle de biens.
[0..1] [0..*] DiagramObjects DiagramObject hérité de: ldentifiedObject
[1..1] [0..*] Names Name hérité de: IdentifiedObject
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6.4.13 AssetOrganisationRole

Rble qu'une organisation joue par rapport au bien.

Le Tableau 53 montre tous les attributs de AssetOrganisationRole.

Tableau 53 — Attributs de Assets::AssetOrganisationRole

nom type description
aliasName String hérité de: IdentifiedObject
mRID String hérité de: IdentifiedObject
name String hérité de: IdentifiedObject

Le Tableau 54 montre toutes les extrémités d'associations de AssetOrganisationRole avec les
autres tlasses.
Tableau 54 — Extrémités d'associations de Assets::AssetOrganisationRole
avec les autres classes
[mult a [mult vers] nom type description
partir
de]
[0..%] [0..*] Assets Asset Tous)les biens applicables a ce réle d'organjsation.
[0..1] [0..*] ConfigurationEvents | ConfigurationEvent heérité de: OrganisationRole
[0..%] [0..1] Organisation Organisation hérité de: OrganisationRole
[0..1] [0..*] DiagramObjects DiagramObject hérité de: IdentifiedObject
[1..1] [0..*] Names Name hérité de: IdentifiedObject
6.4.14 | AssetOwner

Propriétaire du bien.

Le Tableau 55 montre téus'les attributs de AssetOwner.

Tableau 55 — Attributs de Assets::AssetOwner

hom type description
aliasNanje String hérité de: IdentifiedObject
mRID String hérité-dotdentifiedObjest
name String hérité de: IdentifiedObject

Le Tableau 56 montre toutes les extrémités

classes.

d'associations de AssetOwner avec les autres
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Tableau 56 — Extrémités d'associations de Assets::AssetOwner avec les autres classes

[mult a [mult vers] nom type description
partir
de]
[0..7] [0..*] Assets Asset hérité de: AssetOrganisationRole
[0..1] [0..*] ConfigurationEvents ConfigurationEvent hérité de: OrganisationRole
[0..%] [0..1] Organisation Organisation hérité de: OrganisationRole
[0..1] [0..*] DiagramObjects DiagramObject hérité de: IdentifiedObject
[1..1] [0..*] Names Name hérité de: IdentifiedObject
6.4.15| ComMedia
Supports de communication tels que cable de fibre optique, ligne électrique, téléphone/ etc.
Le Tableau 57 montre tous les attributs de ComMediaAsset.
Tableau 57 — Attributs de Assets::ComMediaAsset
hom type description
type String hérité de: Asset
utcNumber String hérité de: Asset
serialNumber String hérité de: Asset
lotNumber String hérité de: Asset
purchasgPrice Money hérité de:-Asset
critical Boolean hérité de; Asset
electronipAddress ElectronicAddress hérité-de: Asset
lifecycle LifecycleDate hérité de: Asset
acceptarjceTest AcceptanceTest hérité de: Asset
initialCondition String hérité de: Asset
initialLogsOfLife PerCent hérité de: Asset
status Status hérité de: Asset
aliasNanje String hérité de: IdentifiedObject
mRID String hérité de: IdentifiedObject
name String hérité de: IdentifiedObject
Le Tableau—58 monire toutes les extremités d'associationsdeComMediaAssetavec les

autres classes.

Tableau 58 — Extrémités d'associations de Assets::ComMediaAsset
avec les autres classes

[mult a [mult vers] nom type description
partir
de]

[0..7] [0..*] PowerSystemResources PowerSystemResource hérité de: Asset

[0..7] [0..*] ActivityRecords ActivityRecord hérité de: Asset

[0..1] [0..*] ConfigurationEvents ConfigurationEvent hérité de: Asset

[0..7] [0..1] Location Location hérité de: Asset

[0..%] [0..*] OrganisationRoles AssetOrganisationRole hérité de: Asset



https://iecnorm.com/api/?name=cf9f1e201c6b7dccb93cfca8fd22ada0

61968-11 © CEI:2013 - 305 -
[mult a [mult vers] nom type description
partir
de]
[0..%] [0..1] AssetContainer AssetContainer hérité de: Asset
[0..7] [0..1] AssetInfo Assetinfo hérité de: Asset
[0..1] [0..*] DiagramObjects DiagramObject hérité de: IdentifiedObject
[1..1] [0..*] Names Name hérité de: ldentifiedObject

6.4.16 Manufacturer

Organisgation qui fabrique les produits du bien.
Le Tableau 59 montre tous les attributs de Manufacturer.
Tableau 59 — Attributs de Assets::Manufacturer
hom type description
aliasNanje String hérité de: IdentifiedObject
mRID String hérité de: IdentifiedObject
name String hérité de: IdentifiedObject

Le Tabjeau 60 montre toutes les extrémités d'associations de Manufacturer avec les| autres
classed.
Tableapu 60 — Extrémités d'associations de Assets::Manufacturer avec les autres glasses
[mult a [mult vers] nom type description
partir
de]
[0..1] [0..*] ProductAssetModel ProductAssetModel Tous les modeles de biens de ce fabri¢ant.
[0..1] [0..*] ConfigurationEvents ConfigurationEvent hérité de: OrganisationRole
[0..%] [0..1] Organisation Organisation hérité de: OrganisationRole
[0..1] [0..*] DiagramObjects DiagramObject hérité de: IdentifiedObject
[1..1] [0..*] Names Name hérité de: IdentifiedObject
6.4.17 | ProductAssetModel
Modéledebiensdumfabricantspecifique:

Le Tableau 61 montre tous les attributs de ProductAssetModel.

Tableau 61 — Attributs de Assets::ProductAssetModel

nom type description
modelNumber String Numéro de modeéle du fabricant.
modelVersion String Numéro de version pour le modele de produit, qui

indique le millésime du produit.

corporateStandardKind

CorporateStandardKind

Sorte de norme d'entreprise pour ce modéle de biens.

usageKind

AssetModelUsageKind

Usage prévu pour ce modele de biens.

weightTotal

Weight

Poids total manufacturé du bien.
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nom type description
aliasName String hérité de: ldentifiedObject
mRID String hérité de: IdentifiedObject
name String hérité de: IdentifiedObject

Le Tableau 62 montre toutes les extrémités d'associations de ProductAssetModel avec les
autres classes.

Tableau 62 — Extrémités d'associations de Assets::ProductAssetModel

aveeclesautres—classes

[mult a [mult vers] nom type description
partir

de]
[0..7] [0..1] Manufacturer Manufacturer Fabricant de ce modéle de biens.
[0..1] [0..1] AssetInfo Assetlnfo hérité de: AssetModel
[0..1] [0..*] DiagramObjects DiagramObject hérité de: IdentifiedObject
[1..1] [0..*] Names Name hérité dexldentifiedObject
6.4.18 | Seal

Contrélle physiquement lI'accés aux AssetContainers.
Le Tableau 63 montre tous les attributs de Seal.

Tableau 63 — Attributs de Assets::Seal

hom type description
sealNumper String (mot réservé) Numéro du scellé.
kind SealKind Sorte du scellé.
condition SealCondjtionKind | Etat du scellé.
appliedDgteTime DateTime Date et heures auxquelles ce scellé a été appliqué.
aliasNanje String hérité de: IdentifiedObject
mRID String hérité de: IdentifiedObject
name String hérité de: IdentifiedObject

Le Tableau 64 montre toutes les extremites d'associations de Seal avec les autres classes.

Tableau 64 — Extrémités d'association de Assets::Seal avec les autres classes

[mult a [mult vers] nom type description
partir
de]
[0..7] [0..1] AssetContainer AssetContainer Conteneur de biens auxquels ce scellé
est appliqué.
[0..1] [0..*] DiagramObjects DiagramObject hérité de: IdentifiedObject
[1..1] [0..*] Names Name hérité de: ldentifiedObject
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6.5 Paquetage Assetinfo
6.5.1 Généralités

Ce paquetage est une extension du paquetage Assets et contient les classes noyau
d'informations qui soutiennent la gestion des biens et les différentes applications de
planification de taches et de réseau avec des sous-classes Assetinfo spécialisées. Elles
détiennent des attributs pouvant étre référencés non seulement par des Asset ou AssetModel
mais aussi par des ConductingEquipment.

La Figure 34 montre le diagramme de classe Assetinfolnheritance.
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czoneResistantRubber
sefumerations beltedFilc
wWirebtaterialKind senumerations unbeltedPile
WireUsageKind rubber

copper — siliconRubber

steel transmission warnishedCambricCloth

aluminum distributian warnishedDacronGlass

aluminumSteel secondary crosslinkedPolyethylene

acsr other treeRetardantCrosslinkedPolyethylene

aluminumalloy highPressureFluidFilled

aluminumalloysteel other

S2aC

other
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Figure 34 — Diagramme de classe AssetIinfo::Assetinfolnheritance

Ce diagramme montre la hiérarchie d'héritage pour les classes normatives issues de ce
paquetage, ainsi que les énumérations et les types compound.
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Assetinfo

TapChangerinfo

- neu
- neu

+  low

+ rat
+ rat
+ rat
=+ bil:

+ isTeul: Boolean [0..1]

+ ptRatio: Fleat [0..1]

+ ctRatio: Float [0..1]

=+ «ctRating: CurrentFlow [0..1]

tralU: Voltage [0..1]
tralStep: Integer [0..1]

<+ highStep: Integer [0..1]

Step: Integer [0..1]
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Assetinfo

Switchinfo

ratedVoltage: Veoltage [0..1]
ratedCurrent: CurrentFlow [0.1]
breakingCapacity: CurrentFlow [0..1]

Assetinfa

Bchoetocsioel ol

+ stegVvoltagelncrement: PerCent [0..1]
+ stegPhaselncrement: AngleDegrees [0..1]

dvoltage: Voltage [0..1]
dApparentPower: ApparentPower [0..1]
dCurrent: CurrentFlow [0..1]

Veltage [0..1]

=+ frequency: Frequency [0..1]

Ce diag

Figure 35 — Diagramme de classe Assetinfo::AssetinfoOverview

ramme montre les classes normatives issues de ce paquetage.

ratedVoltage: Veoltage J0..1]
ratedCurrent: Curréntflow [0..1]

IEC 312/13
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La Figure 36 montre le diagramme de classe DCIMWirelnfo.

Assetinfo
Wirelnfo

insulated: Boolean [0..1]

insulationMaterial: WirelnsulationKind [0..1]
insulationThickness: Length [0..1]

material: WireMaterialKind [0..1]
sizeDescription: String [0..1]

radius: Length [0..1]

strandCount: Integer [0..1]

coreRadius: Length [0..1]

coreStrandCount: Integer [0..1]

Assetinfo

WireSpacinglnfo

+ isCable: Boolean [0..1]

+ phaseWireCount: Integer [0..1]
+ phaseWireSpacing: Length [0..1]
+ usage: WireUsageKind [0..1]

+WireSpacinglnfo | 0..1

+WirePositions | 7+

g, CEmgL (0. 1]

ratedCurrent: CurrentFlow [0..1]
rAC25: ResistancePerLength [0..1]
rACS0: ResistancePerlength [0..1]
rAC7S: ResistancePerlength [0..1]
rDC20: ResistancePerlength [0..1]

T

Cablelnfo

+ constructionKind: CableConstructionKind [0..1]
+ diameterOverCore: Length [0..1]

<+ diameterOwverlinsulation: Length [0..1]

+ diameterOwver]acket: Length [0..1]

+ diameterOverScreen: Length [0..1]

+ nominalTemperature: Temperature [0..1]

+ outerlacketKind: CableCQuterjacketKind [0..1]
+ sheathAsNeutral: Boolean [0..1]

+ shieldMaterial: CableShieldMaterialkind [0..1]
+ isStrandFill: Booclean [0..1]

CrrerheadWirelnfo

L

TdpeshieldCablelnfo

ConcentrichestfalZableinfo

tapelap: PerCent [0..1]
tapefhickness: Length [0..1]

+ diameterOverMeutzal: Length [0..1]
+ neutralStrandCount! Integer [0..1]
+ neutralStrandRadius: Length [0..1]
<+ neutralStrdndGmr: Length [0.1]

+ neutralsteandRDC20: ResistancePerlength [0..1]

TOSTTI O bject

WirePosition

+ phase: SinglePhaseKind [0..1]
+ xCoord: Displacement [0..1]
+ wCoord: 'Bisplacement [|..1]

“ENUMEration:
Wires::
SinglePhasekKind

A
E
C
N
s1
52

wenumerations
Wirelnsulationkifid

wenumerations
WireUsageKind

wenumerations
CableshieldMaterialKind

ashgstosAndVarnishedCambric transmission lead

butyl distribution copper

ethyflenePropylengRubiber secondary steel

highMalecularweightPolyethylene other aluminum
treefesistantlighMolecularWeightPolyethylens other

low§ aparitangeRubber

cilFRRet “ENUMErations

czopeResistantRubber Wi b =i L L]

beltedFilc “ENUMErations “ENUmMeration:
unkbeltedFilc copper CableCuterlacketkind CableConstructionkind
rubber steel

siliconRubber aluminum none compacted
wvarnishedCambricCloth aluminumSteel linearLowDensityPolyethylene compressed
wvarnishedDacronGlass acsr pve sector
crosslinkedPolyethylene aluminumalloy polyethylene segmental
treeRetardantCrosslinkedPolyethylene aluminumalloysteel insulating solid
highPressureFluidFilled aaac semiconducting stranded
other other other other

Ce diagramme montre les classes utilisées pour modéliser les aspects physiques des lignes

IEC 313/13

Figure 36 — Diagramme de classe Assetinfo::DCIMWirelnfo

dans le DCIM.
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La Figure 37 montre le diagramme de classe DCIMTransformerinfo.

Assetinfo i
#enumerations
PowerTransformerinfo Wires::
WindingCennection
{root}
+PowerTransformerinfo 1
(n]
¥
+TransformerTankinfo [1..% z
Assetinfo Yn
TransformerTankinfo Zn
A
|
= lIranstormeriankinfo [ 1
+TransfermerEndinfos | 1.
Assetinfo IdentifiedObject
TransformerEndinfo TrahsformerTest

endMumber: Integer [0..1]
phaseangleClock: Integer [0..1]

connectionKind: WindingCennection [0..1]

r: Resistance [0..1]

ratedU: Voltage [0..1]
insulationU: Veltage [0..1]
ratedS: ApparentPower [0.1]

~+EnergisedEnd

0.1

+ basePower’ ApparentPo
+ température: Temperatur]

er [0..1]
E [0..1]

1
+EnergisedEndNoloadTesf
|0..~

emergencys: ApparentPower [0..1]
shortTermS: ApparentPower [0..1]

1

1.

MNolLoadTest

~EnergisedEnd +OpenEnd

+EnergisedEndShortCircurt 1 est
||}..~ 10..-

+OpenEndOpenCircuitTests
rgisedEndOpenCircuitTests

|l}.." 0.

CpenCircuitTest

- ener
+ open
- ener
+ open
+ phas|

isedEndStep: Integer [0..1]
EndStep: Integer [0..1]
isedEndVoltage: Veltage [0..1]
EndVcltage: Voltage [0..1]

1 | 1
~EnergisedEnd +GroundedEnds

+CroundedEndShortCigouitTests

excitingCurrent: PerCent [0..1]

A

excitingCurrentZero: PerCent [0..1]
loss: KiloActivePower [0..1]
lossZero: KiloActivePower [0..1]
energisedEndVeoltage: Veltage [0..1]

ShertCircuitTest

energisedEndStep: Integer [0..1]
groundedEndStep: Integer [0..1]
leakagelmpedance: Impedance [0..1]
leakagelmpedanceZero: Impedance [0..
lgks: KiloActivePower [0..1]

lossZero: KiloActivePower [0..1]

1]

EShift: AngleDegrees [0..1]

Ce dia
dans le

6.5.2

Figure 37 —/Diagramme de classe Assetinfo::DCIMTransformerinfo

jramme moniré une partie des classes utilisées pour modéliser les transforn

DCIM.

BusbarSectioninfo

EC 314/13

hateurs
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Le Tableau 65 montre tous les attributs de BusbarSectionlInfo.

Tableau 65 — Attributs de Assetinfo::BusbarSectioninfo

nom type

description

ratedVoltage

Voltage

Tension nominale.

ratedCurrent CurrentFlow Courant nominal.

aliasName String hérité de: IdentifiedObject
mRID String hérité de: IdentifiedObject
name String hérité de: IdentifiedObject
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Le Tableau 66 montre toutes les extrémités d'associations de BusbarSectioninfo avec les
autres classes.

Tableau 66 — Extrémités d'associations de Assetinfo::BusbarSectioninfo
avec les autres classes

[mult a [mult vers] nom type description
partir

de]
[0..1] [0..*] PowerSystemResource PowerSystemResource hérité de: Assetinfo
[0..1] [0..*] Assets Asset hérité de: Assetinfo
[0..1] fo—tAssetitodet Assetiodet réritéde—Assetinfo
[0..1] [0..*] DiagramObjects DiagramObject hérité de: IdentifiedObject
[1..1] [0..*] Names Name hérité de: ldentifiedObject
6.5.3 Enumeération CableConstructionKind

Sorte de construction de céable.

Le Tableau 67 montre tous les libellés de CableConstructionKind

Tableau 67 — Libellés de Assetinfo::CableConstructionKind

libellé description
compacted Cable compact.
compresged Cable comprimé.
sector Cable de secteur.
segmentgl Cable segmentaire.
solid Cable plein.
stranded Céble toronné.
other Autre sorte de construction de céble.
6.5.4 Cablelnfo

Donnégs relatives aux cables.

Le Tableau.68 montre tous les attributs de Cablelnfo.

Tableau 68 — Attributs de Assetinfo::Cablelnfo

nom type description

constructionKind CableConstructionKind Sorte de construction de ce cable.

diameterOverCore Length Diametre sur I'ame, y compris I'écran semi-conducteur; il
convient qu'il soit le diamétre intérieur de la couche
isolante.

diameterOverinsulation | Length Diametre sur la couche isolante, écran extérieur exclu.

diameterOverJacket Length Diameétre sur la couche de gainage la plus extérieure.

diameterOverScreen Length Diameétre sur I'écran extérieur; il convient qu'il soit le
diamétre intérieur du blindage.

nominalTemperature Temperature Valeur maximale nominale de la température de
fonctionnement théorique.

outerJacketKind CableOuterJacketKind Sorte de chemise extérieure de ce cable.
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nom type description
sheathAsNeutral Boolean True (c'est-a-dire vrai) si la gaine / le blindage sert de

neutre (c'est-a-dire, est a la masse).

shieldMaterial

CableShieldMaterialKind

Matériau du blindage.

isStrandFill Boolean True (c'est-a-dire vrai) si les brins de fils sont extrudés
de maniere a remplir les vides dans le cable.

insulated Boolean hérité de: Wirelnfo

insulationMaterial WirelnsulationKind hérité de: Wirelnfo

insulationThickness Length hérité de: Wirelnfo

material WireMaterialKind hérité de: Wirelnfo

sizeDesdription String hérité de: Wirelnfo

radius Length hérité de: Wirelnfo

strandCdunt Integer hérité de: Wirelnfo

coreRadius Length hérité de: Wirelnfo

coreStrapdCount Integer hérité de: Wirelnfo

gmr Length hérité de: Wirelnfo

ratedCurfent CurrentFlow hérité de: Wirelnfo

rAC25 ResistancePerLength hérité de: Wirelnfo

rAC50 ResistancePerLength hérité de: Wirelnfo

rAC75 ResistancePerLength hérité de: Wirelhfo

rDC20 ResistancePerLength hérité dexWirelnfo

aliasNanje String hérité de: ldentifiedObject

mRID String hérite de: IdentifiedObject

name String hérité de: IdentifiedObject

Le Tahleau 69 montre toutes leslextrémités d'associations de Cablelnfo avec les

classed.

Tablequ 69 — Extrémités d'associations de Assetinfo::Cablelnfo avec les autres c

autres

asses

[mult a [mult vers] nom type description
partir
de]
[0..7] [0..*] Impedances PerLengthlmpedance hérité de: Wirelnfo
[0..1] [0..¢] PowerSystemResource PowerSystemResource hérité de: Assetinfo
[0..1] [0v*] Assets Asset hérité de: Assetinfo
[0..1] [0..1] AssetModel AssetModel hérité de: Assetinfo
[0..1] [0..*] DiagramObjects DiagramObject hérité de: ldentifiedObject
[1..1] [0..*] Names Name hérité de: ldentifiedObject
6.5.5 Enumération CableOuterJacketKind

Sorte de chemise extérieure de cable.
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Le Tableau 70 montre tous les libellés de CableOuterJacketKind.

Tableau 70 — Libellés de Assetinfo::CableOuterJacketKind

libellé

description

none

Le cable n'a pas de chemise extérieure.

linearLowDensityPolyethylene

pvc

Chemise extérieure de cable en PVC.

polyethylene

Chemise extérieure de cable en polyéthyléne.

insulating

Chemise extérieure de cable isolante.

semiconglucting

Chemise extérieure de cable semi-conductrice.

other

Autre sorte de chemise extérieure de cable.

Chemise extérieure de cable en polyéthyléne basse densité linéaire.

6.5.6

Enumeération CableShieldMaterialKind

Sorte de matériau de blindage de céble.

Le Tab

eau 71 montre tous les libellés de CableShieldMaterialKind.

Tableau 71 — Libellés de AssetIinfo::CableShieldMaterialKind

libellé

description

lead Blindage de cable en plomb.

copper Blindage de cable en cuivre.

steel Blindage de cable en acier.

aluminum Blindage de cable en aluminium

other Autre sorte de matériau de blindage de cable

6.5.7 ConcentricNeutralCablelnfo

Donnégs relatives au cible a neutre concentrique.

Le Tableau 72 montre tous les attributs de ConcentricNeutralCablelnfo.

Tableau 72 — Attributs de Assetinfo::ConcentricNeutralCablelnfo

nom type description
diameterOverNeutral Length Diametre sur les brins a neutre concentrique.
neutralStrandCount Integer Nombre de brins a neutre concentrique.
neutralStrandRadius Length Rayon extérieur du brin neutre.
neutralStrandGmr Length Rayon moyen géométrique du brin neutre.

neutralStrandRDC20

ResistancePerLength

Résistance CC linéique du brin neutre a 20 °C.

constructionKind

CableConstructionKind

hérité de: Cablelnfo

diameterOverCore Length hérité de: Cablelnfo
diameterOverlnsulation Length hérité de: Cablelnfo
diameterOverJacket Length hérité de: Cablelnfo
diameterOverScreen Length hérité de: Cablelnfo
nominalTemperature Temperature hérité de: Cablelnfo
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nom type description

outerJacketKind CableOuterJacketKind hérité de: Cablelnfo
sheathAsNeutral Boolean hérité de: Cablelnfo
shieldMaterial CableShieldMaterialKind hérité de: Cablelnfo
isStrandFill Boolean hérité de: Cablelnfo
insulated Boolean hérité de: Wirelnfo
insulationMaterial WirelnsulationKind hérité de: Wirelnfo
insulationThickness Length hérité de: Wirelnfo
material WireMaterialKind hérité de: Wirelnfo
sizeDesdription String hérité de: Wirelnfo

radius Length hérité de: Wirelnfo
strandCdunt Integer hérité de: Wirelnfo
coreRadius Length hérité de: Wirelnfo
coreStrapdCount Integer hérité de: Wirelnfo

gmr Length hérité de: Wirelnfo
ratedCurfent CurrentFlow hérité de: Wirelnfo

rAC25 ResistancePerLength hérité de: Wirelnfo

rAC50 ResistancePerLength hérité de: Wirelnfo

rAC75 ResistancePerLength hérité de: Wirelnfo

rDC20 ResistancePerLength hérité de: Wirelnfo
aliasNanje String hérité de: IdentifiedObject
mRID String hérité de: IdentifiedObject
name String hérité de: IdentifiedObject

Le Tableau 73 montre toutes les extrémités d'associations de ConcentricNeutralC4d

avec lep autres classes.

blelnfo

Tableau 73 — Extrémités-d'association de Assetinfo::ConcentricNeutralCablelnfo

avec les autres classes

[mult a [mult vers] nom type description
partir
de]
[0..7] [0..*]¥mPpedances PerLengthlmpedance hérité de: Wirelnfo
[0..1] [0*]"PowerSystemResource PowerSystemResource hérité de: Assetinfo
[0..1] [0 TASSets ASSet nerite de: AsSetinio
[0..1] [0..1] AssetModel AssetModel hérité de: Assetinfo
[0..1] [0..*] DiagramObjects DiagramObject hérité de: IdentifiedObject
[1..1] [0..*] Names Name hérité de: ldentifiedObject
6.5.8 NoLoadTest

Les résultats de l'essai a vide déterminent les parameétres d'admittance de noyau. lls
comprennent les mesures du courant d'excitation et de la perte dans le fer par application de
la tension a un enroulement. L'excitation peut étre directe ou homopolaire. L'essai peut étre
répété a différentes tensions afin de mesurer la saturation.
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Le Tableau 74 montre tous les attributs de NoLoadTest.

Tableau 74 — Attributs de Assetinfo::NoLoadTest

nom type description
excitingCurrent PerCent Courant d'excitation mesuré a partir d'un essai
d'excitation de circuit ouvert monophasé ou direct.
excitingCurrentZero PerCent Courant d'excitation mesuré a partir d'un essai

d'excitation de circuit ouvert homopolaire.

loss KiloActivePower Pertes mesurées a partir d'un essai d'excitation de
circuit ouvert monophasé ou direct.
lossZero KiloActivePower Pertes mesurées a partir d'un essai d'excitation

homopolaire.

energisefEndVoltage Voltage Tension appliquée a I’enroulement (extremité)
pendant I’essai.

basePower ApparentPower hérité de: TransformerTest

temperature Temperature hérité de: TransformerTest

aliasNanje String hérité de: IdentifiedObject

mRID String hérité de: IdentifiedObject

name String hérité de: IdentifiedObject

Le Tablleau 75 montre toutes les extrémités d'assqciations de NoLoadTest avec les| autres
classeq.
Tableau 75 — Extrémités d'associations de Assetinfo::NoLoadTest
avec lesautres classes
[mult a [mult vers] nom type description
partir
de]
[0..%] [0..1] EnergisedEnd TransformerEndInfo Extrémité de transformateur a laquelle|le
courant est appliqué pour cet essai a Vide.
[0..1] [0..*] DiagramObjects DiagramObject hérité de: IdentifiedObject
[1..1] [0..*] Names Name hérité de: IdentifiedObject
6.5.9 OpenCircuitTest
Les rés et les déphpsages

ultats d'essai de circuit ouvert vérifient les rapports d'enroulements

d'enrod
enroulements

- . de—ta sur les
en circuit ouvert, avec application de la tension a I'extrémité mise sous tension.

Pour les enroulements triphasés, I'excitation peut étre directe (la valeur par défaut) ou

homopolaire.
Le Tableau 76 montre tous les attributs de OpenCircuitTest.

Tableau 76 — Attributs de Assetinfo::OpenCircuitTest

nom type description
energisedEndStep Integer Nombre de régleurs de I'enroulement pour I'extrémité mise
sous tension de la paire d'essai.
openEndStep Integer Nombre de régleurs de I'enroulement pour I'extrémité
ouverte de la paire d'essai.
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nom type description
energisedEndVoltage Voltage Tension appliquée a I'enroulement (extrémité) pendant
I'essai.
openEndVoltage Voltage Tension mesurée sur I'extrémité en circuit ouvert,

I'extrémité mise sous tension étant a la tension nominale
et toutes les autres en circuit ouvert.

phaseShift AngleDegrees Déphasage mesuré sur I'extrémité ouverte, I'extrémité
mise sous tension étant a la tension nominale et toutes les
autres en circuit ouvert.

basePower ApparentPower hérité de: TransformerTest

temperature Temperature hérité de: TransformerTest

aliasNan String hérité de: IdentifiedObject

mRID String hérité de: IdentifiedObject

name String hérité de: IdentifiedObject

Le Tableau 77 montre toutes les extrémités d'associations de OpenCircuitTest avec leq autres

classeq.

Tableau 77 — Extrémités d'associations de AssetInfo::OpenCircuitTest
avec les autres classes

[mult a [mult vers] nom type description

partir
de]

[0..7] [1..1] OpenEnd TransformerEndInfo Extrémité de transformateur mesurge
pour la tension et I'angle induits dans cet
essai de circuit ouvert.

[0..%] [1..1] EnergisedEnd TransformerEndInfo Extrémité de transformateur a laquglle le
courant est appliqué dans cet essaj de
circuit ouvert.

[0..1] [0..*] DiagramObjects DiagramObject hérité de: ldentifiedObject

[1..1] [0..*] Names Name hérité de: ldentifiedObject

6.5.10 | OverheadWirelnfo

Donnégs relatives au conducteur aérien.

Le Tableau 78 \montre tous les attributs de OverheadWirelnfo.

Tableau 78 — Attributs de Assetinfo::OverheadWirelnfo

nom type description
insulated Boolean hérité de: Wirelnfo
insulationMaterial WirelnsulationKind hérité de: Wirelnfo
insulationThickness Length hérité de: Wirelnfo
material WireMaterialKind hérité de: Wirelnfo
sizeDescription String hérité de: Wirelnfo
radius Length hérité de: Wirelnfo
strandCount Integer hérité de: Wirelnfo
coreRadius Length hérité de: Wirelnfo
coreStrandCount Integer hérité de: Wirelnfo
gmr Length hérité de: Wirelnfo
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nom type description
ratedCurrent CurrentFlow hérité de: Wirelnfo
rAC25 ResistancePerLength hérité de: Wirelnfo
rAC50 ResistancePerLength hérité de: Wirelnfo
rAC75 ResistancePerLength hérité de: Wirelnfo
rDC20 ResistancePerLength hérité de: Wirelnfo
aliasName String hérité de: IdentifiedObject
mRID String hérité de: IdentifiedObject
name String hérité de: IdentifiedObject
Le Tafleau 79 montre toutes les extrémités d'associations de OverheadWirelnfo ayec les
autres tlasses.
Tableau 79 — Extrémités d'association de Assetinfo::OverheadWirelnfo
avec les autres classes
[mult a [mult vers] nom type description
partir
de]
[0..7] [0..*] Impedances PerLengthlmpedance hérité de: Wirelnfo
[0..1] [0..*] PowerSystemResource PowerSystemResource hérité de: Assetinfo
[0..1] [0..*] Assets Asset hérité de: Assetinfo
[0..1] [0..1] AssetModel AssetModel hérité de: Assetinfo
[0..1] [0..*] DiagramObijects DiagramObject hérité de: IdentifiedObject
[1..1] [0..*] Names Name hérité de: ldentifiedObject
6.5.11 | PowerTransformerinfo
Jeu d¢ données relatives au transformateur de puissance, issues d'une bibligthéque
d'équipement.
Le Tableau 80 montre(tous les attributs de PowerTransformerinfo.
Tableau 80 — Attributs de Assetinfo::PowerTransformerinfo
hom type description
aliasNanje String hérité de: IdentifiedObject
mRID String hérité de: IdentifiedObject
name String hérité de: IdentifiedObject
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Le Tableau 81 montre toutes les extrémités d'associations de PowerTransformerinfo avec les
autres classes.

Tableau 81 — Extrémités d'associations de Assetinfo::PowerTransformerinfo
avec les autres classes

[mult a [mult vers] nom description

partir
de]

[1..1] [1..*] TransformerTankinfo TransformerTankInfo Données pour toutes les cuves décrites
par ces données relatives au
transformateur de puissance.

[0..1] [0..*] PowerSystemResource PowerSystemResource hérité de: Assetinfo

[0..1] [0..*] Assets Asset hérité de: Assetinfo

[0..1] [0..1] AssetModel AssetModel hérité de: Assetinfo

[0..1] [0..*] DiagramObijects DiagramObject hérité de: IdentifiedObject

[1..1] [0..*] Names Name hérité de: IdentifiedObject

6.5.12 | ShortCircuitTest

Les régultats d'essai de court-circuit déterminent les parametres d'impédance de mgille. lIs

compregnnent les pertes par les charges et les impédances de fuite. Pour les enroulements

triphasés, I'excitation peut étre directe (la valeur par défaut) ou homopolaire. Il doit y gvoir au
moins yin enroulement mis a la terre.

Le Tableau 82 montre tous les attributs de Shor{CircuitTest.

Tableau 82 — Attributs’de AssetIinfo::ShortCircuitTest
nom type description
energisefEndStep Integer Numéro de la prise de réglage de I'enrouleent
pour I'extrémité mise sous tension de la palre
d'essai.
groundedEndStep Integer Numéro de la prise de réglage de I'enrouleent
pour I'extrémité mise a la terre de la paire
d'essai.

leakagelfnpedance Impedance Impédance de fuite mesurée a partir d'un epsai

de court-circuit monophasé ou direct.
leakagelfnpedanceZero Impedance Impédance de fuite mesurée a partir d'un epsai
de court-circuit homopolaire.

loss KiloActivePower Pertes par les charges a partir d'un essai de

quIt'b;lbuit IIIUIIUPiIdbé Uu U‘;IUbt.

lossZero KiloActivePower Pertes par les charges a partir d'un essai de

court-circuit homopolaire.

basePower ApparentPower hérité de: TransformerTest

temperature Temperature hérité de: TransformerTest

aliasName String hérité de: IdentifiedObject

mRID String hérité de: IdentifiedObject

name String hérité de: IdentifiedObject
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Le Tableau 83 montre toutes les extrémités d'associations de ShortCircuitTest avec les autres

classes.

Tableau 83 — Extrémités d'associations de Assetinfo::ShortCircuitTest
avec les autres classes

[mult a [mult vers] nom type description

partir
de]

[0..7] [1..*] GroundedEnds TransformerEndInfo Toutes les extrémités en court-circuit au
cours de cet essai de court-circuit.

[0..7] H—HErergisedEnd FransformerEnrdint Extremité-de-transformateurataguelle la
tension est appliquée dans cet €ssgi de
court-circuit. La tension d'essai‘est
choisie pour induire le courant)nontinal
dans I'extrémité mise sous tehsion

[0..1] [0..*] DiagramObjects DiagramObject hérité de: IdentifiedObject

[1..1] [0..*] Names Name hérité de: IdentifiedObject

6.5.13 | Switchinfo

Donnégs relatives au Switch (organe de coupure — commutateur ).

Le Tab

eau 84 montre tous les attributs de Switchlnfo.

Tableau 84 — Attributs de Assetinfo::Switchinfo

nom type description
ratedVol{age Voltage Tension nominale.
ratedCurfent CurrentFlow Courant nominal.
breaking[Capacity CurrentElow Courant de défaut maximal auquel un dispositif de

coupure peut fonctionner en toute sécurité dans Ies
conditions d'utilisation spécifiées.
aliasNanje String hérité de: IdentifiedObject
mRID String hérité de: ldentifiedObject
name String hérité de: IdentifiedObject
Le Talleau.85 montre toutes les extrémités d'associations de Switchinfo avec les| autres
classeq.
Tableau 85 — Extrémités d'associations de Assetinfo::Switchinfo
avec les autres classes
[mult a [mult vers] nom type description
partir
de]

[0..1] [0..*] PowerSystemResource PowerSystemResource hérité de: Assetinfo
[0..1] [0..*] Assets Asset hérité de: Assetinfo
[0..1] [0..1] AssetModel AssetModel hérité de: Assetinfo
[0..1] [0..*] DiagramObjects DiagramObject hérité de: ldentifiedObject
[1..1] [0..*] Names Name hérité de: IdentifiedObject
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Le Tableau 86 montre tous les attributs de TapChangerinfo.

Tableau 86 — Attributs de AssetIinfo::TapChangerinfo
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nom type description

isTcul Boolean Si ce changeur de prise dispose ou non des capacités de
changeur de prise en charge.

ptRatIO Fani. RGP}JUI;. u'v i.ldllbrullllai.iull UIU LIdIIdebLUUI ;IILU’QIU’.

ctRatio Float Rapport des courants de transducteur intégré.

ctRating CurrentFlow Caractéristique nominale de primaire de transformatgur de
courant intégré.

neutralU Voltage Tension & laquelle I'enroulement fongtionne au réglage de
la prise neutre.

neutralS{ep Integer Position de la prise de réglage.neutre pour I'enroulement.

highStep| Integer Plus haute position possiblé du régleur, avance par
rapport au neutre.

lowStep Integer Plus basse position possible du régleur, retard par rdpport
au neutre.

stepVoltagelncrement PerCent Incrément de regleur, en pourcentage de la tension
nominale, par/position de régleur.

stepPhagelncrement AngleDegrees Déphasage par position de régleur.

ratedVol{age Voltage Tension nominale.

ratedApgarentPower ApparentPower Ruissance apparente nominale.

ratedCurfent CurrentFlow Courant nominal.

bil Voltage Niveau d'isolement de base (BIL) exprimé en tension
maximale de choc d'une onde nominale, généralement 1,2
X 50 ps. Il s'agit de la mesure de la capacité de I'isolption
a résister a de fortes surtensions.

frequencly Erequency Fréquence a laquelle les caractéristiques nominales
s'appliquent.

aliasNanje String hérité de: IdentifiedObject

mRID String hérité de: IdentifiedObject

name String hérité de: IdentifiedObject

Le Tableau,87 montre toutes les extrémités d'associations de TapChangerInfo avec leq autres

classes:

Tableau 87 — Extrémités d'associations de Assetinfo::TapChangerinfo
avec les autres classes
[mult a [mult vers] nom type description
partir
de]

[0..1] [0..*] PowerSystemResource PowerSystemResource hérité de: Assetinfo

[0..1] [0..*] Assets Asset hérité de: Assetinfo

[0..1] [0..1] AssetModel AssetModel hérité de: Assetinfo

[0..1] [0..*] DiagramObjects DiagramObject hérité de: IdentifiedObject

[1..1] [0..*] Names Name hérité de: ldentifiedObject
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6.5.15 TapeShieldCablelnfo

Données relatives au cable a blindage en ruban.
Le Tableau 88 montre tous les attributs de TapeShieldCablelnfo.

Tableau 88 — Attributs de Assetinfo::TapeShieldCablelnfo

nom type description

tapeLap PerCent Pourcentage de la largeur du blindage en ruban
qui se chevauche dans chaque enveloppement,
typiquement 10 % a 25 %.

tapeThickness Length Epaisseur du blindage en ruban, avant
I'enrubannage.

constructionKind CableConstructionKind hérité de: Cablelnfo

diameterOverCore Length hérité de: Cablelnfo

diameterPverlnsulation Length hérité de: Cablelnfo

diameterPverJacket Length hérité de: Cablelnfo

diameterPverScreen Length hérité de: Cablelnfo

nominalTlemperature Temperature hérité de: Cablelnfo

outerJacketKind CableOuterJacketKind hérité de: Cablelnfo

sheathAgNeutral Boolean hérité"de: Cablelnfo

shieldMaterial CableShieldMaterialKind hérité de: Cablelnfo

isStrandfill Boolean herité de: Cablelnfo

insulated Boolean hérité de: Wirelnfo

insulationMaterial WirelnsulationKind hérité de: Wirelnfo

insulatiopThickness Length hérité de: Wirelnfo

material WireMaterjalKind hérité de: Wirelnfo

sizeDesdription String hérité de: Wirelnfo

radius Length hérité de: Wirelnfo

strandCdunt Integer hérité de: Wirelnfo

coreRadius Length hérité de: Wirelnfo

coreStrapdCount Integer hérité de: Wirelnfo

gmr Length hérité de: Wirelnfo

ratedCurfent CurrentFlow hérité de: Wirelnfo

rAC25 ResistancePerLength hérité de: Wirelnfo

rAC50 ResistancePerLength hérité de: Wirelnfo

rAC75 ResistancePerLength hérité de: Wirelnfo

rDC20 ResistancePerLength hérité de: Wirelnfo

aliasName String hérité de: IdentifiedObject

mRID String hérité de: IdentifiedObject

name String hérité de: IdentifiedObject

Le Tableau 89 montre toutes les extrémités d'associations de TapeShieldCableInfo avec les
autres classes.
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[mult a [mult vers] nom type description
partir

de]
[0..7] [0..*] Impedances PerLengthlmpedance hérité de: Wirelnfo
[0..1] [0..*] PowerSystemResource PowerSystemResource hérité de: AssetInfo
[0..1] [0..*] Assets Asset hérité de: Assetinfo
[0..1] [0..1] AssetModel AssetModel hérité de: Assetinfo
[0..1] [0..*] DiagramObjects DiagramObject hérité de: IdentifiedObject
[1..1] [0..*] Names Name hérité de: ldentifiedObject
6.5.16 | TransformerEndinfo

Donnégs relatives aux extrémités de transformateur.

Le Tab

eau 90 montre tous les attributs de TransformerEndlInfo.

Tableau 90 — Attributs de Assetinfo::TransformerEndInfo

hom type description

endNumber Integer Numéro de cette ‘extrémité de transformateur, corresponflant a
I'ordre de I'extremité dans I'attribut
PowerTransformer.vectorGroup. Il convient que I'enroulement
de plus hiaute tension soit le 1.

phaseAngleClock Integer Angle de phase d'enroulement ou 360 degrés sont
representés par des heures d'horloge et, donc, les valeufs
valides sont {0, ..., 11}. Par exemple, pour exprimer le cgde
d'enroulement 'Dyn11', régler les attributs comme suit:
'endNumber'=2, 'connectionKind' = Yn et 'phaseAngleClqck’ =
11.

connectipnKind WindingConprection Sorte de connexion.

r Resistance Résistance CC.

ratedU Voltage Tension nominale: entre phases pour les enroulements
triphasés et soit entre phases, soit entre phase et neutreg pour
les enroulements monophasés.

insulatiopU Voltage Caractéristique nominale de tension au niveau d'isolement de
base.

ratedS ApparentPower Caractéristique nominale de puissance apparente normaje.

emergenkyS ApparentPower Puissance apparente pouvant étre supportée par
l'enraulement dans des canditions d'llrgpnrp (égnlpmpnf
appelée puissance d'urgence de longue durée).

shortTermS ApparentPower Puissance apparente pouvant étre supportée par cet
enroulement sur une courte période (en condition d'urgence).

aliasName String hérité de: IdentifiedObject

mRID String hérité de: IdentifiedObject

name String hérité de: IdentifiedObject

Le Tableau 91 montre toutes les extrémités d'associations de TransformerEndInfo avec les

autres classes.
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Tableau 91 — Extrémités d'associations de Assetinfo::TransformerEndInfo

avec les autres classes

[mult

partir
de]

[mult vers] nom

type

description

[0..1]

[0..1] CoreAdmittance

TransformerCoreAdmittance

Admittance de noyau calculée a
partir de cette feuille de données
d'extrémité de transformateur,
représentant le courant magnétisant
et les pertes dans le fer. Il convient
de fournir toutes les valeurs du

i.IdIIDI,UIIIIdi.UuI |JUUI uric iIII’U
d'extrémité de transformateur
uniguement.

0..*] FromMeshimpedance

TransformerMeshlmpedance

Toutes les impédances de mail
entre cette extrémité de

transformateur 'to’,et les autres|
extrémités de transformateur 'fjom"'.

)

0..*] ToMeshimpedances

TransformerMeshlmpedance

Toutes lespimpédances de maille
entre cette extrémité de

transformateur 'from' et les aut
extrémités de transformateur 't

-0
[

0..1]
TransformerStarimpedance

TransformerStarimpedance

lmpédance de transformateur ¢
étoile calculée a partir de cette
feuille de données d'extrémité dle
transformateur.

>

0.."]
FnergisedEndNoLoadTest

NoLoadTest

Toutes les mesures d'essai a vide
pour lesquelles cette extrémité [de
transformateur a été mise sous
tension.

0..7]
DpenEndOpenCircuitTests

OpenCircuitTest

Toutes les mesures d'essai de gircuit
ouvert pour lesquelles cette
extrémité de transformateur n'al pas
été mise sous tension.

0.."]
FnergisedEndOpenCircuitTests

OpenCircuitTest

Toutes les mesures d'essai de fircuit
ouvert pour lesquelles cette
extrémité de transformateur a gté
excitée.

0..*]
5

roundedEndShortCircuitTests

ShortCircuitTest

Toutes les mesures d'essai de fourt-
circuit pour lesquelles cette
extrémité de transformateur a 4té
mise en court-circuit.

0.."]
EnergisedEndShortCircuitTests

ShortCircuitTest

Toutes les mesures d'essai de fourt-
circuit pour lesquelles cette
extrémité de transformateur a 4té
mise sous tension.

1.1 TransformerTankInfo

TransformerTanklnfo

Données de cuve de transformateur

dont cette description d'extrémité fait
partie.

[0..*] PowerSystemResource

PowerSystemResource

hérité de: Assetinfo

[0..*] Assets

Asset

hérité de: Assetinfo

[0..1] AssetModel

AssetModel

hérité de: Assetinfo

[0..*] DiagramObjects

DiagramObject

hérité de: ldentifiedObject

[0..*] Names

Name

hérité de: ldentifiedObject

6.5.17 TransformerTankiInfo

Ensemble de données de cuve de transformateur, issues d'une bibliotheque d'équipement.
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Le Tableau 92 montre tous les attributs de TransformerTanklnfo.

Tableau 92 — Attributs de Assetinfo::TransformerTankInfo

nom type description

aliasName String hérité de: IdentifiedObject

mRID String hérité de: IdentifiedObject

name String hérité de: IdentifiedObject

Le Tabfeau 93 montre touties les exiremiles dassociations de Transitormerlankinio_ayvec les

autres tlasses.

Tableau 93 — Extrémités d'associations de AssetInfo::TransformerFankinfo
avec les autres classes

[mult a [mult vers] nom type description

partir
de]

[1..%] [1..1] PowerTransformerinfo PowerTransformerinfo Donnges relatives au transformatedir de
puissance dont la description de cqtte
cuye fait partie.

[1..1] [1..*] TransformerEndInfos TransformerEndInfo Données relatives a toutes les
extrémités décrites par ces donnéefs de
cuve de transformateur.

[0..1] [0..*] PowerSystemResource PowerSystemResourece hérité de: Assetinfo

[0..1] [0..*] Assets Asset hérité de: Assetinfo

[0..1] [0..1] AssetModel AssetModel hérité de: Assetinfo

[0..1] [0..*] DiagramObijects DiagramObject hérité de: IdentifiedObject

[1..1] [0..*] Names Name hérité de: IdentifiedObject

6.5.18 [ TransformerTest

Résultgt des essais des‘extrémités de transformateur, tels que court-circuit, circuit| ouvert

(excitafion) ou essai a vide.

Le Tab

eau 94 montre tous les attributs de TransformerTest.

Tableau 94 — Attributs de Assetinfo::TransformerTest

nom type description

basePower ApparentPower Puissance de base a laquelle les essais ont été réalisés,
généralement égale aux valeurs nominales de |'une des
extrémités de transformateur impliquées.

temperature Temperature Température a laquelle I'essai a été réalisé.

aliasName String hérité de: IdentifiedObject

mRID String hérité de: ldentifiedObject

name String hérité de: IdentifiedObject
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Tableau 95 — Extrémités d'associations de Assetinfo::TransformerTest
avec les autres classes

les extrémités d'associations de TransformerTest avec les

[mult a [mult vers] nom type description
partir
de]
[0..1] [0..*] DiagramObjects DiagramObject hérité de: ldentifiedObject
[1..1] [0..*] Names Name hérité de: IdentifiedObject
6.5.19 | Wirelnfo
Donnégs relatives aux fils qui peuvent étre spécifiées par phase de segment:de ligne ¢ou pour
le segment de ligne dans son ensemble lorsque toutes ses phases ont les mémes
caractdristiques de fil.

Le Tab

eau 96 montre tous les attributs de Wirelnfo.

Tableau 96 — Attributs de Assetinfo::Wirelnfo

nom type description

insulated Boolean True. (C'est-a-dire vrai) si le conducteur est isglé.

insulationMaterial WirelnsulationKind (siconducteur isolé) Matériau utilisé pour l'isqlant.

insulatiopThickness Length (si conducteur isolé) Epaisseur de I'isolant.

material WireMaterialKind Matériau du conducteur.

sizeDesdription String Décrit le calibre ou la section du fil (par exemple
4/0, #2, 336.5).

radius Length Rayon extérieur du fil.

strandCdunt Integer Nombre de brins dans le conducteur.

coreRadius Length (en présence de matériau différent pour I'ame
Rayon de I'ame centrale.

coreStrapdCount Integer (si utilisé) Nombre de brins dans I'ame d'acien.

gmr Length Rayon moyen géométrique (en anglais geomgdtric
mean radius). Si le conducteur est remplacé gar un
tube clos et fin de rayon GMR, sa réactance gst
alors identique a celle du conducteur réel.

ratedCurfent CurrentFlow Intensité de courant maximal que le fil peut
supporter dans des conditions thermiques
enoncees.

rAC25 ResistancePerLength Résistance CA linéique du conducteur a 25 °C.

rAC50 ResistancePerLength Résistance CA linéique du conducteur a 50 °C.

rAC75 ResistancePerLength Résistance CA linéique du conducteur a 75 °C.

rDC20 ResistancePerLength Résistance CC linéique du conducteur a 20 °C.

aliasName String hérité de: IdentifiedObject

mRID String hérité de: ldentifiedObject

name String hérité de: IdentifiedObject
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Le Tableau 97 montre toutes les extrémités d'associations de Wirelnfo avec les autres
classes.

Tableau 97 — Extrémités d'associations de Assetinfo::Wirelnfo avec les autres classes

[mult a [mult vers] nom type description
partir
de]
[0..%] [0..*] Impedances PerLengthlmpedance Toutes les impédances calculées a partir
de cette feuille de données de fil.
[0..1] [0..*] PowerSystemResource PowerSystemResource hérité de: Assetinfo
[0..1] [0..7] Assets Asset hérite de: Assetlnfo
[0..1] [0..1] AssetModel AssetModel hérité de: Assetinfo
[0..1] [0..*] DiagramObjects DiagramObject hérité de: IdentifiedObject
[1..1] [0..*] Names Name hérité de: IdentifiedObject

6.5.20 | Enumération WirelnsulationKind

Sorte dlisolant de fil.

Le Tableau 98 montre tous les libellés de WirelnsulationKind.

Tableau 98 — Libellés de Assetinfo::WirelnsulationKind

libellé description
asbestogAndVarnishedCambric Isolant de fil en amiante et toile vernie.
butyl Isolant de fil en butyle.
ethylenePropyleneRubber Isolant de fil en caoutchouc éthyléne-propyléne.
highMolgcularWeightPolyethylene Isolant de fil en polyéthyléne de masse moléculaire élgvée.
treeResig$tantHighMolecularWeightPolyethylene Isolant de fil en polyéthyléne de masse moléculaire élgvée

résistant a larborescense.

lowCapagitanceRubber Isolant de fil en caoutchouc de faible capacité.
oilPaper Isolant de fil en papier huilé.
ozoneRegistantRubber, Isolant de fil en caoutchouc résistant a I'ozone.
beltedPilc Isolant de fil sous gaine de plomb isolé.
unbeltedPilc Isolant de fil sans gaine de plomb isolé.
rubber Isolant de fil en caoutchouc.
siliconRubbet tsotant-de-fitencaottehoue—-siticium:
varnishedCambricCloth Isolant de fil en toile vernie.
varnishedDacronGlass Isolant de fil en fibre de verre dacron verni.
crosslinkedPolyethylene Isolant de fil en polyéthyléne réticulé.
treeRetardantCrosslinkedPolyethylene Isolant de fil en polyéthyléne réticulé retardateur

d’arborescense.

highPressureFluidFilled Isolant de fil rempli de fluide a haute pression.

other Autre sorte d'isolant de fil.
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Enumeération WireMaterialKind

e matériau de fil.

Le Tableau 99 montre tous les libellés de WireMaterialKind.

Tableau 99 — Libellés de AssetIinfo::WireMaterialKind

libellé description

copper Fil en cuivre.

steel Fil en acier.

aluminum Fil en aluminium.

aluminumSteel Fil en aluminium-acier.

acsr Conducteur en aluminium renforcé d'agcier:

aluminumAlloy Fil en alliage d'aluminium.

aluminumAlloySteel Fil en alliage d'aluminium acier,

aaac Conducteur en alliage d'aluminium — armé ferraillé.

other Autre matériau de fil.

6.5.22 | WirePosition

Identifi¢cation, espacement et configuration des fils.d"tn Conductor (c'est-a-dire conducteur)

en fongtion d'une structure.

Le Tableau 100 montre tous les attributs de WirePosition.

Tableau 100 — Attributs de Assetinfo::WirePosition
hom type description

phase SinglePhasekKind Désignation monophasé ou neutre pour le fil avec cette
position.

xCoord Displacement Distance horizontale signée allant du fil a cette position qu
point de référence commun.

yCoord Displacement Distance verticale signée du fil a cette position: au-dessiis du
sol (valeur positive) ou sous le sol — profondeur
d’enfouissement (valeur négative).

aliasNanje String hérité de: IdentifiedObject

mRID String hérité de: IdentifiedObject

name String hérité de: IdentifiedObject
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Le Tableau 101 montre toutes les extrémités d'associations de WirePosition avec les autres
classes.

Tableau 101 — Extrémités d'associations de Assetinfo::WirePosition
avec les autres classes

[mult a [mult vers] nom type description
partir
de]
[1..7] [0..1] WireSpacingInfo WireSpacinglnfo Données relatives a I'espacement entre fils dont
reléve cette position de fil.
[0..1] {0—}-DiagramObiests DiagramObijest hérité-de—tdentifiedObiest
[1..1] [0..*] Names Name hérité de: IdentifiedObject

6.5.23 [ WireSpacinglinfo

Donnégs relatives a I'espacement entre fils qui associent plusieurs positions de fil au segment
de ligng, et permet de calculer les impédances de segment de ligne. Le nombre des phases
peut étre dérivé du nombre de positions de fil associées dont la phase n'est pas neutre

Le Tableau 102 montre tous les attributs de WireSpacingInfo.

Tableau 102 — Attributs de Assetinfo::WireSpacinginfo

nom type description

isCable Boolean Si true (vrai), ces données d'espacement
décrivent un céable.

phaseWifeCount Integer Nombre de sous-conducteurs de fil dans le
faisceau symétrique (généralement entre 1|et 4).

phaseWireSpacing Length Distance entre sous-conducteurs de fil dang un
faisceau symétrique.

usage WireUsageKind Usage des fils associés.

aliasNanje String hérité de: IdentifiedObject

mRID String hérité de: IdentifiedObject

name String hérité de: IdentifiedObject

Le TaHleau 103 montre toutes les extrémités d'associations de WireSpacinginfo ayec les
autres flasses.

Tableau 103 — Extremites d'associations de Assetinfo::WireSpacinginfo
avec les autres classes

[mult a [mult vers] nom type description
partir
de]
[0..1] [0..*] Impedances PerLengthlmpedance Toutes les impédances calculées a partir

de cette feuille de données
d'espacement de fil.

[0..1] [1..*] WirePositions WirePosition Toutes les positions des fils
monophasés (phase ou neutre) formant
le conducteur.

[0..1] [0..*] PowerSystemResource PowerSystemResource hérité de: Assetinfo

[0..1] [0..*] Assets Asset hérité de: Assetinfo

[0..1] [0..1] AssetModel AssetModel hérité de: Assetinfo
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[mult a [mult vers] nom type description
partir

de]
[0..1] [0..*] DiagramObijects DiagramObject hérité de: IdentifiedObject
[1..1] [0..*] Names Name hérité de: ldentifiedObject

6.5.24 Enumération WireUsageKind

Sorte d

‘usage des fils.

Le Tab

4.0.4 4 4+ l HN LLa <l AL L1 L& <l
Cau TUS TTTUTIirc tuuo 1ICo TTUTITITO UT VVIICUOGHUI\IIIU.

Tableau 104 — Libellés de Assetinfo::WireUsageKind

libellé description
transport Le fil est utilisé dans un réseau tres haute tension,eu haute tensign.
distributipn Le fil est utilisé dans un réseau moyenne tension.
secondaty Le fil est utilisé dans un circuit basse tefisjon.
other Autre sorte d'usage de fil.

6.6 PRaquetage Work

6.6.1

Ce pag
gestion

La FigJ

Généralités

uetage contient les classes noyau d'infermations qui soutiennent les applicat
de travaux et de planification d'extension de réseau.

re 38 montre le diagramme de classe Worklnheritance.

IdentifiedObject

Zore: “EnUmMerations
WorkKind

construction
inspection
maintenance
repair

test

SErvice
meter
disconnect

Common::
Dicument

Figure 38 -

Freconnect

Wark other

IEC 315/13

Diagramme de classe Work::Workinheritance

ons de

Ce diagramme montre la hiérarchie d'héritage pour les classes normatives issues de ce
paquetage, ainsi que les énumérations et les types compound.

La Figure 39 montre le diagramme de classe WorkOverview.
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Figure 39 — Diagramme de classe Work::WorkOverview

Ce diagramme montre les classes normatives issues de ce paquetage.

6.6.2

Sorte des travaux.

Le Tableau 105 montre tous les libellés de WorkKind.

Enumération WorkKind

Tableau 105 — Libellés de Work::WorkKind

libellé

description

construction

Travaux de construction.

inspectio

=]

Travaux d'inspection.

maintengnce

Travaux«de 'maintenance.

repair Travaux‘de réparation.

test Travaux d'essais.

service Travaux de service (entretien).
meter Travaux de compteur.
disconngct Travaux de débranchement.
reconnedt Travaux de rebranchement.
other Autre sorte de travaux.

6.6.3 Work

Documegnt utilisé pourdemander, déclencher, suivre et enregistrer des travaux.

Le Tableau 106-montre tous les attributs de Work.

Tableau 106 — Attributs de Work::Work

nom type description

kind WorkKind Sorte des travaux.

priority String Priorité des travaux.

requestDateTime DateTime Date et heure a laquelle le travail est demandé.
type String hérité de: Document

createdDateTime DateTime hérité de: Document

lastModifiedDateTime DateTime hérité de: Document

revisionNumber String hérité de: Document

electronicAddress

ElectronicAddress

hérité de: Document

subject

String

hérité de: Document

title

String

hérité de: Document



https://iecnorm.com/api/?name=cf9f1e201c6b7dccb93cfca8fd22ada0

61968-11 © CEI:2013

- 331 -

nom type description
docStatus Status hérité de: Document
status Status hérité de: Document
aliasName String hérité de: IdentifiedObject
mRID String hérité de: IdentifiedObject
name String hérité de: IdentifiedObject

Le Tableau 107 montre toutes les extrémités d'associations de Work avec les autres classes.

Tableau 107 — Extrémités d'associations de Work::Work avec les autres classles

[mult a [mult vers] nom type description
partir
de]
[0..7] [0..*] Customers Customer Tous les clients pourdesquels ce trpvail
est accompli.
[0..1] [0..*] ConfigurationEvents ConfigurationEvent hérité de: DeCument
[0..1] [0..*] DiagramObijects DiagramObject hérité de:~ldentifiedObject
[1..1] [0..*] Names Name hérité de: IdentifiedObject

6.7 Paquetage Customers

6.7.1 Généralités

Ce paquetage contient les classes d'informations centrales qui soutiennent les applicat

facturation client.

La Figyre 40 montre le diagramme de'classe Customersinheritance.

ons de
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Common::
Document
Common:: Commen:: /7
Location OrganisationRole Common::
Agreement
I L | |
Servicelocation Customer ||ServiceCategnrv| | CustomerAgreement | | CustomerAccount | | Tariff | | PricingStfucture

wenumerations «Enumerations aenumerations
CustomerKind ServiceKind Rewvenuekind
resfdential electricity residential
resfdentialAndCommercial gas nonResidential
resfdentialAndStreetlight water commercial
resfdentialStreetlightOthers time industrial
resfdentialFarmService heat irrigation
cenjmercialindustrial refuse streetlight
pungpingload SEWErage other
windMachine rates
enefgyserviceSupplier twlicence
enefgyServiceScheduler internet
intgrnalUse other
othpr

Figure 40 — Diagramme de

classe;Customers: :Customersinheritance

IHC 317/13

Figure 41 — Diagramme de

Ce diagpramme montre la hiérarchie d'héritage pour les classes normatives issues| de ce
paquetage, ainsi que les énumérations.et les types compound.
La Figyre 41 montre le diagrammeé.de classe CustomersOverview.
Document lLocation
+FustomerAccounts CustomerAccount ~CustemerAccount +Servicelocations ServiceLocation
0.7 [ + o billingCycle: String [0..1] |4 ol accessMethod: String [0..1]
= \budgetBill: String [0..1] " |+ sitetccessProblem: Stripg [0.1]
+ needsinspection: Booledn [0..1]
—Custpmer 1
2 +CustomerAgreements +CustomerAgresments
Organisationfole 0= | o~
Cystopfer ~
- - - Agreement . T
<+ kind: CustomerKind [0.1] Ustomer UStomErAgreements CustomerAgresment UStomEr Agreements
+ specialNeed: String [0..1] ; o~ 0"
+ wip: Beolean [0..1] T |+ leadMgmt: String [0..1] -
+ pucNumber: String [0..1] +ServiceCategory | 0.1
+ status: Status [0..1] +CustomerAgreements 0.~
IdemtifiedOhject
+Pricing5Structures 0.~ ServiceCategory
Document +  kind: ServiceKind [0..1]
PricingStructure R i
Document ServiceCategory | 1
Tariff +Tariffs +PricingStructures | T code: String [0.1] +PricingStructures
= revenueKind: RevenueKind [0..1]
+ startDate: Date [0..1] | 0.7 0."| + taxExemption: Boclean [0..1] 0.
=+ endDate: Date [0..1] + dailyEstimatedUsage: Integer [0..1]
=+ dailyCeilingUsage: Integer [0..1]
= dailyFloorUsage: Integer [0..1] IEC 318/13

classe Customers::CustomersOverview
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Ce diagramme montre les classes normatives issues de ce paquetage.

6.7.2 Enumération CustomerKind

Sorte de client.

Le Tableau 108 montre tous les libellés de CustomerKind.

Tableau 108 — Libellés de Customers::CustomerKind

libellé description
residentifl Chlient residentiel (d habitation).
residentinplAndCommercial Client résidentiel et commercial.
residentiplAndStreetlight Client résidentiel et éclairage public.
residentiplStreetlightOthers Eclairage public résidentiel ou autre'client associé.
residentiplFarmService Client pour service de ferme résidentielle.
commerdiallndustrial Client commercial — industriel.
pumping}oad Client pour charge de pompage.
windMachine Client pour aérogénérateur.
energyS¢rviceSupplier Client en tant qu€yfournisseur de service d'énergle.
energyServiceScheduler Client en tant'que planificateur de service d'énergie.
internalUse Client pour utilisation interne.
other Autre sorte de client.
6.7.3 Enumération RevenueKind
Classification comptable du type de recettes recueillies pour le CustomerAgreement, [utilisée

typiquelment pour ventiler les comptes-pour la comptabilité des recettes.

Le Tableau 109 montre tous les libellés de RevenueKind.

Tableau 109 — Libellés de Customers::RevenueKind

libellé

description

residentip

Recettes résidentielles.

nonResidential

Recettes non résidentielles.

commerdial Recettes commerciales.
industria Recettesmdustristies:
irrigation Recettes d'irrigation.

streetLight

Recettes d'éclairage public.

other

Autre sorte de recettes.
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6.7.4 Enumération ServiceKind

Sorte de service.

Le Tableau 110 montre tous les libellés de ServiceKind.

Tableau 110 — Libellés de Customers::ServiceKind

libellé description

electricity Service d'électricité.

gas Service de gaz.

water Service d'eau.

time Service horaire.

heat Service thermique.

refuse Service de résidus urbains (déchets).

sewerage Service d'assainissement (égeuts).

rates Services tarifaires (par exemple, impbt, taxe, pédqge,
droit, tarif, etc.).

tvLicence Service de redevance’JV.

internet Service Internet.

other Autre sorte-d€ service.

6.7.5 Customer

Organisgation recevant des services de la part'de ServiceSupplier.
Le Tableau 111 montre tous les attributside Customer.

Tableau 111~"Attributs de Customers::Customer

nom type description

kind CustomérKind Sorte de client.

specialNged String True (c'est-a-dire vrai) si I'organisation cliente a des besoins de
services spéciaux tels que soutien vital, hdpitaux, etc.

vip Boolean True (vrai) s'il s'agit d'un client important. L'importance concefne
des sujets différents de ceux contenus dans l'attribut 'specialNeed'.

pucNumber String (si applicable) Numéro d'identification de la Commission des
entreprises de services publics (en anglais PUC - Public utilities
commission).

status Status Statut de ce client.
aliasName String hérité de: IdentifiedObject
mRID String hérité de: ldentifiedObject

name String hérité de: IdentifiedObject
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Le Tableau 112 montre toutes les extrémités d'associations de Customer avec les autres

classes.
Tableau 112 — Extrémités d'associations de Customers::Customer
avec les autres classes
[mult a [mult vers] nom type description
partir
de]
[0..7] [0..*] Works Work Toutes les taches accomplies pour ce client.
[0..1] [0..*] EndDevices EndDevice Tous les dispositifs finaux de ce client.
[1..1] [0..*] CustomerAccounts CustomerAccount Tous les comptes de ce client.
[1..1] [0..*] CustomerAgreements CustomerAgreement | Tous les accords de ce client.
[0..1] [0..*] ConfigurationEvents ConfigurationEvent hérité de: OrganisationRole
[0..7] [0..1] Organisation Organisation hérité de: OrganisationRole
[0..1] [0..*] DiagramObijects DiagramObject hérité de: IdentifiedObject
[1..1] [0..*] Names Name hérité de: IdentifiedObject

6.7.6 CustomerAccount

Affectafion d'un groupe de produits et de services achete€s par le client par un accord client,
utiliséel comme mécanisme de facturation et paiement client. Il contient les informations
commulnes issues de divers types d'accords pour créer des facturations (factures) pour un

client et recevoir un paiement.

Le Tableau 113 montre tous les attributs de_CustomerAccount.

Tableau 113 — Attributs de Customers::CustomerAccount

nom type description

billingCyEle Stting Jour du cycle auquel le compte client associé serp
normalement facturé, utilisé pour déterminer le
moment de production de la facture.

budgetBijl String Code de projet de budget.

type String hérité de: Document

createdDateTime DateTime hérité de: Document

lastModifiedDateTime DateTime hérité de: Document

revisionNumber String hérité de: Document

electronicAddress EloctronicAddress hérité-deDesument

subject String hérité de: Document

title String hérité de: Document

docStatus Status hérité de: Document

status Status hérité de: Document

aliasName String hérité de: IdentifiedObject

mRID String hérité de: ldentifiedObject

name String hérité de: IdentifiedObject

Le Tableau 114 montre toutes les extrémités d'associations de CustomerAccount avec les

autres classes.
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[mult a [mult vers] nom type description
partir
de]
[0..1] [0..*] PaymentTransactions Transaction Toutes les transactions de paiement
pour ce compte client.
[1..1] [0..*] CustomerAgreements CustomerAgreement Tous les accords pour ce compte client.
[0..7] [1..1] Customer Customer Client titulaire de ce compte.
[0..1] [0..*] ConfigurationEvents ConfigurationEvent hérité de: Document
[0..1] [0..7] DiagramObjects DiagramObject herite de: IdentifiedObject
[1..1] [0..*] Names Name hérité de: IdentifiedObject
6.7.7 CustomerAgreement
Accord|entre le client et le prestataire de services pour payer le service en un emplagement
spécifique de service. Il consigne certaines informations de facturation concernant le {ype de
service| fourni en I'emplacement ServiceLocation et est utilisé pendant la création du débit
pour dgterminer le type de service.

Le Tab

eau 115 montre tous les attributs de CustomerAgreément.

Tableau 115 — Attributs de Customers::CustomerAgreement

nom type description

loadMgmt String Code de gestion de charge.
signDate Date hérité de: Agreement
validitylnterval DateTimelnterval hérité de: Agreement

type String hérité de: Document
createdDateTime DateTime hérité de: Document
lastModifiedDateTime DateTime hérité de: Document
revisionNumber String hérité de: Document
electronipAddress ElectronicAddress hérité de: Document
subject String hérité de: Document

title String hérité de: Document
docStatups Status hérité de: Document

status Status hérité de: Document
aliasName String hérité de: IdentifiedObject
mRID String hérité de: IdentifiedObject
name String hérité de: IdentifiedObject
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Le Tableau 116 montre toutes les extrémités d'associations de CustomerAgreement avec les
autres classes.

Tableau 116 — Extrémités d'associations de Customers::CustomerAgreement
avec les autres classes

[mult a [mult vers] nom type description

partir
de]

[0..7] [0..*] ServiceLocations ServicelLocation Tous les emplacements de service
régis par cet accord client.

[0..1] Fo—+Au FReRts Atk Fert Toustes—accords—athd mliés a
des services) qui se rapportentialcet
accord client.

[0..7] [0..*] PricingStructures PricingStructure Toutes les structures de tarificatipn
applicables a cet accord client.

[0..1] [0..*] UsagePoints UsagePoint Tous les points dérlivraison de sgrvice
régis par cet accord client.

[0..%] [0..1] ServiceCategory ServiceCategory Catégorie de‘sérvice pour cet acgord.

[0..7] [1..1] Customer Customer Client pour cet accord.

[0..7] [1..1] CustomerAccount CustomerAccount Compte client propriétaire de cet
aceord.

[0..7] [0..7] DemandResponseProgram Tous les programmes de réponsg a la

DemandResponsePrograms demande auxquels le client est inscrit
par cet accord client.

[0..1] [0..*] MeterReadings MeterReading (susceptible d'étre déconseillé dgns le
futur) Tous les relevés de comptgurs
pour cet accord client.

[0..7] [1..1] ServiceSupplier ServiceSupplier Fournisseur de service pour cet gccord
client.

[0..1] [0..*] ConfigurationEvents ConfigurationEvent hérité de: Document

[0..1] [0..*] DiagramObjects DiagramObject hérité de: IdentifiedObject

[1..1] [0..*] Names Name hérité de: IdentifiedObject

6.7.8 PricingStructure

Regroupement de.composantes de tarification et de prix utilisé dans la création desg débits

client dt les critétes d'éligibilité selon lesquels ces termes peuvent étre proposés a ur client.

Les rdisons «du) regroupement sont notamment les exigences relatives a ['état, a la

classification\des clients, aux caractéristiques de site, a la classification (c’estfa-dire,

structutede-tarification des droits, structure de tarification des dépéts, structure de tarification
des selvices d'électricité _etc ) et 3 1a comptabilité

Le Tableau 117 montre tous les attributs de PricingStructure.

Tableau 117 — Attributs de Customers::PricingStructure

nom

type

description

code

String

Clé unique allouée a/par I'utilisateur pour cette structure de
tarification, utilisée par les représentants de I'entreprise pour
identifier la structure de tarification correcte en vue de
I'allocation a un client. Pour les échelles tarifaires, il est
souvent préfixé par un code d'état.

revenueKind

RevenueKind

(comptabilité) Sorte de recettes, souvent utilisée pour
déterminer le délai de grace accordé, avant que des actions de
recouvrement ne soient lancées contre un client (les périodes
de grace varient entre les classes de recettes).
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nom type description
taxExemption Boolean True (vrai) si la structure de tarification n'est pas imposable.
dailyEstimatedUsage Integer Utilisé en lieu et place de la moyenne estimée réellement

calculée lorsque I'historique de I'usage n'est pas disponible, et
saisi typiquement manuellement par la comptabilité des tiers.

dailyCeilingUsage Integer Quantité maximale absolue valide d'usage non exigé utilisée
pour valider un usage non exigé facturé a un client.

dailyFloorUsage Integer Quantité minimale absolue valide d'usage non exigé utilisée
pour valider un usage non exigé facturé a un client.

type String hérité de: Document

createdDateTime DateTime hérité de: Document

lastModifiedDateTime DateTime hérité de: Document

revisionNumber String hérité de: Document

electronipAddress ElectronicAddress | hérité de: Document

subject String hérité de: Document

title String hérité de: Document

docStatus Status hérité de: Document

status Status hérité de: Document

aliasNanje String hérité de: IdentifiedObject

mRID String hérité de: IdentifiedObject

name String hérité de: IdentifiedObject

Le Talleau 118 montre toutes les extrémités''associations de PricingStructure ayec les
autres flasses.

Tableau 118 — Extrémités d'associations de Customers::PricingStructure
avec les autres classes

[mult a [mult vers] nom type description
partir
de]
[0..%] [0..*] UsagePoints UsagePoint Tous les points de livraison de service|(avec

le compteur de prépaiement tournant
comme un dispositif autonome, sans
CustomerAgreement ou Customer) auxquels
cette structure de tarification s'appliqug.

[0..1] [0..*] Transactions Transaction Toutes les transactions appliquant cete
structure de tarification.

[0..7] [0.*] Tariffs Tariff Tous les tarifs utilisés par la structure fde

[0..7] [0..*] CustomerAgreements CustomerAgreement Tous les accords client avec la structure de
tarification.

[0..%] [1..1] ServiceCategory ServiceCategory Catégorie de service a laquelle cette
structure de tarification s'applique.

[0..1] [0..*] ConfigurationEvents ConfigurationEvent hérité de: Document

[0..1] [0..*] DiagramObjects DiagramObject hérité de: IdentifiedObject

[1..1] [0..*] Names Name hérité de: ldentifiedObject
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Catégorie de service fourni au client.

Le Tableau 119 montre tous les attributs de ServiceCategory.

Tableau 119 — Attributs de Customers::ServiceCategory

nom type description
kind ServiceKind Sorte de service.
aliasName String hérité de: ldentifiedObject
mRID String hérité de: IdentifiedObject
name String hérité de: IdentifiedObject
Le Talleau 120 montre toutes les extrémités d'associations de Service€Category avec les
autres tlasses.
Tableau 120 — Extrémités d'associations de Customers::ServiceCategory
avec les autres classes
[mult a [mult vers] nom type description
partir
de]
[0..1] [0..*] ConfigurationEvents ConfigurationEvent Tous les événements de configuratjon
créés pour cette catégorie de servite.
[1..1] [0..*] PricingStructures PricingStructure Toutes les structures de tarification
applicables a cette catégorie de sefvice.
[0..1] [0..*] CustomerAgreements CustomerAgreement Tous les accords client dans cette
catégorie de service.
[0..1] [0..*] UsagePoints UsagePoint Tous les points d’'usage qui délivrept
cette catégorie de service.
[0..1] [0..*] DiagramObjects DiagramObject hérité de: ldentifiedObject
[1..1] [0..*] Names Name hérité de: IdentifiedObject
6.7.10 | ServiceLocation
Empladement immobilier communément appelé local.
Le Tableal’121 montre tous les attributs de ServiceLocation.
Tableau 121 - Attributs de Customers::ServiceLocation
nom type description
accessMethod String Méthode pour que la personne d'entretien accede
aux emplacements de service appropriés. Par
exemple, une description de I'endroit ou obtenir une
clé si l'installation n'est pas surveillée par du
personnel et est sécurisée.
siteAccessProblem String Problémes rencontrés antérieurement lors de la
visite ou de I'accomplissement d'une tache sur ce
site. Les exemples comprennent: chient méchant,
client violent, occupant injurieux, obstacles,
situations dangereuses, etc.
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nom type description

needslinspection Boolean True (vrai) si l'inspection est nécessaire pour les

installations en cet emplacement de service. Elle
pourrait étre demandée par un client, en raison d'une
violation suspecte, de problémes environnementaux
(par exemple, un incendie dans le voisinage) ou pour
corriger des données incompatibles.

type String hérité de: Location

mainAddress StreetAddress hérité de: Location

secondaryAddress StreetAddress hérité de: Location

phone1 TelephoneNumber hérité de: Location

phone2 TelephoneNumber hérité de: Location

electronipAddress ElectronicAddress hérité de: Location

geolnfoReference String hérité de: Location

direction String hérité de: Location

status Status hérité de: Location

aliasNanje String hérité de: IdentifiedObject

mRID String hérité de: IdentifiedObject

name String hérité de: Identified@bject

Le Talleau 122 montre toutes les extrémités d'associations de ServiceLocation ayec les

autres tlasses.

Tableau 122 — Extrémités d'associations de Customers::ServiceLocation
avec les autres classes
[mult a [mult vers] nom type description
partir
de]

[0..1] [0..*] EndDevices EndDevice Tous les dispositifs finaux qui mesyirent
le service livré a I'emplacement de
service.

[0..1] [0..*] UsagePoints UsagePoint Tous les points d’usage livrant le sgervice
(du méme type) a cet emplacemen{ de
service.

[0..%] [0..*] CustomerAgreements | CustomerAgreement Tous les accords client régissant cet
emplacement de service.

[0..1] [0..%] PowerSystemResource hérité de: Location

PowerSystemResources

[0..1] [0..*] ConfigurationEvents ConfigurationEvent hérité de: Location

[0..%] [0..1] CoordinateSystem CoordinateSystem hérité de: Location

[1..1] [0..*] PositionPoints PositionPoint hérité de: Location

[0..1] [0..*] Assets Asset hérité de: Location

[0..1] [0..*] DiagramObjects DiagramObject hérité de: ldentifiedObject

[1..1] [0..*] Names Name hérité de: IdentifiedObject

6.7.11 Tariff

Document, approuvé par l'agence de régulation responsable, énumérant les termes et
conditions, y compris un recueil des prix, dans lesquels les services publics seront fournis. Il
a un numéro unique dans I'état ou la province. Pour les échelles tarifaires, il est fréquemment
alloué par la commission des services publics (en anglais Public utilities commission) affiliée.
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Le Tableau 123 montre tous les attributs de Tariff.

Tableau 123 — Attributs de Customers::Tariff

nom type description
startDate Date Date a laquelle le tarif a été activé.
endDate Date (si le tarif devient inactif) Date a laquelle le tarif est terminé.
type String hérité de: Document
createdDateTime DateTime hérité de: Document
lastModifiedDateTime | DateTime hérité de: Document
revisionNumber String hérité de: Document
electronipAddress ElectronicAddress hérité de: Document
subject String hérité de: Document
title String hérité de: Document
docStatus Status hérité de: Document
status Status hérité de: Document
aliasNanje String hérité de: IdentifiedObject
mRID String hérité de: ldentifiedObject
name String hérité de: ldentifiedObject

Le Tableau 124 montre toutes les extrémités d'associations de Tariff avec les autres classes.

Tablelau 124 — Extrémités d'associations de'‘Customers::Tariff avec les autres classes

[mult a [mult vers] nom type description
partir
de]
[0..%] [0..*] TariffProfiles TariffProfile Tous les profils tarifaires utilisant ce tarif.
[0..7] [0..*] PricingStructures PricingStructure Toutes les structures de tarification utiligant
ce tarif.
[0..1] [0..*] ConfigurationEvents ConfigurationEvent hérité de: Document
[0..1] [0..*] DiagramObjects DiagramObject hérité de: IdentifiedObject
[1..1] [0..*] Names Name hérité de: IdentifiedObject

6.8 PRPaquetage Metering

6.8.1 —Généralités

Ce paquetage contient les classes noyau d'informations qui soutiennent les applications de
dispositifs finaux avec des classes spécialisées pour I'équipement de comptage et les locaux
sont les dispositifs de réseau et les fonctions de relevé a distance. Ces classes sont
généralement associées avec le point ou un service est livré au client.
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La Figure 42 montre le diagramme de classe Meteringlnheritance.
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