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

FDIS Report on voting
57/1295/FDIS 57/1326/RVD

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

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

This second edition cancels and replaces the first edition published in 2010. It constitutes a
technical revision.
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jor changes with respect to the first edition are summarised below?;

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

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

e Introduction of new classes to support single line diagrams exchange (new cla
available in base CIM, IEC 61970-301).

sses

e Consolidated transmission and distribution models for lines, transformers, switching,

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).
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modelling (new classes available in base CIM, IEC 61970-301).
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¢ Support for premises area network devices.
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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 seryices
that |exchange messages among applications, will complement, not replace utility |data
warghouses, database gateways, and operational stores.

As lsed in IEC 61968, a distribution management system (DMS) consists of vafious
distrlbuted application components for the utility to manage electrical distribution netwerks.
Thege capabilities include monitoring and control of equipment, for power deliyery,
manfagement processes to ensure system reliability, voltage management, demandiside
manfagement, outage management, work management, automated) mapping and faci|ities
manfagement. Standard interfaces are defined for each class of @pplications identified in the
interface 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 informationnjodel
(CIM) specified in IEC 61970-301. It defines a standard set of extensions of~conimon
information model (CIM), which support message definitions in IEC 61968-3 to IEC,6196¢8-9,
IEC p1968-13 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 integration|with
entefprise-wide information systems typically used within electrical utilities:~The information
modgl is defined in UML which is platform-independent and electronically procesdable
langpage that is then used to create message payload definitionstin different req:liqired
formpts. In this way, this standard will not be impacted by the speécification, development
and/pr deployment of next generation infrastructures, either throtugh the use of standards or
propfietary means.

For the purposes of this part of IEC 61968, the distribution CIM (DCIM) model refers tq the
IEC CIM model as defined by IEC 61970-301 and this part of IEC 61968.

The [common information model (CIM) is an abstract model of the major objects in an elgctric
utility enterprise typically involved in utility operations. By providing a standard way of
représenting power system resources as abject classes and attributes, along with their
relatjonships, the CIM facilitates the ‘integration of software applications develpped
independently by different vendors. The\CIM facilitates integration by defining a common
langliage (i.e., semantics and syntax)’based on the CIM to enable these applications or
systéms to access public data and exchange information independent of how such information
is represented internally.

IEC p1970-301 defines a core CIM for energy management system (EMS) applicat|ons,
including many classes that would be useful in a wider variety of applications. Due to its pize,
the CIM classes are grouped into logical packages, and collections of these packageq are
mairftained as separate International Standards. This document extends the core CIM|with
packages that focus’ on distribution management systems (DMS) including assets, work,
custpmers, load:control, metering, and others. IEC 62325-3013 extends the CIM |with
packKages thatfocus on market operations and market management applications. Other|CIM
extepsionsynay be published as International Standards, each maintained by a separate
group of(domain experts. Depending on a project’s needs, the integration of applications|may
reune classes and packages from one or more of the CIM standards.

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) —

P t:r\A o Lok ' AMoolal [ D HH f Lo LOIAL DO L
art poor—CconmmrornTrormationoter InesSotrce DCOoUTTotuUIT 1 rarricwUrn {OUIIVIE TN T ] SUTTCTT a

IEC p2361-100, Naming and Design Rules for CIM Profiles to XML Schema Mapping?2

IEER 802.3, I[EEE Standard for Information technology-Specific requirements.—, Part 3: Carrier
Senge Multiple Access with Collision Detection (CSMA/CD) Access Method and Physical
Laydgr Specifications

3 Terms and definitions

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

NOTH Refer to International Electrotechnical Vocabulary, IEC 600%0, for general glossary definitions.

3.1
enengy management system
EMS
computer system comprising a software platform providing basic support services and a skt of
appl|cations providing the functionality:'needed for the effective operation of elecfrical
gengration and transmission facilities\so as to assure adequate security of energy supp|y at
minimum cost

3.2
distfibution management system
DMS
computer system comprising a software platform providing basic support services and a skt of
appl|cations providing” the functionality needed for the effective operation of elecfrical
distr|bution facilities so as to assure adequate security of energy supply at minimum cost

3.3
unified modeling language
umML
formalrand 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.
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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—andatirbutesneededtoaccomplish-a-spescifictype of
interface

Note [l to entry: It may be expressed in XSD, RDF, and/or OWL files. A profile can be tested between applications.
A profile is necessary in order to “use” the DCIM. Several profiles are defined in other parts,of‘\the IEC §1968
family of standards.

3.6

XML schema

schegma used to define the structure, content, and semantics of extensible mark-up langtiage
(XML) files

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

3.7

resource description framework

RDF

web (W3C) standard used to represent information*models

Note [1 to entry: RDF is more powerful than XSD because it can describe a data model, not just an XML fild. The
DCIMjuses a subset of RDF to support power system model exchange.

3.8

weblontology language

owl

another Web (W3C) standard-that includes RDF and extends it

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

4 CIM specification

4.1 | CIM modelling notation

The | GIM~ is defined using object-oriented modelling techniques. Specifically, the [CIM
spe ification uses the Linified mnrlnling Iangnagn (I JNL ) nnfafinn, which defines the CIMIas a
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

4.21 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 |comprehensive CIM is partitioned into groups of packages for convenience. The ‘'gnpups
comprising DCIM are:

EC 61970-301 (base CIM, defining data types and power system resources™as reqliired
y typical EMS and DMS control centre applications);

nis part of IEC 61968.

o=~ O

Figure 1 shows the relevant6 currently defined CIM normative packages and their dependgncy
relatjonships. The dashed line indicates a dependency relationship, with the arrowhead
poinfing from the dependent package to the package on which it.has a dependency.

IECET 37 0CIMVersion IECET1368CIMVersion

+ date: Date [0..1] = 2011-05-16 + odate: Date [0.1] = 2011-05-13
+ wersion: String [0..1] = IECE1970CIM15v24 < “wersion: String [0..1] = IEC61968CIM11v12
IECB1970

+ IEC61970CIMVersion
] + DoclECE1370

__| = Domain
] + Core
+ DiagramlLafobt
e : . N 7 . IEC&1368
] + Operationallimits
] + Topalcgy + |EC61368CIMVersion
] + ez ] + Comman
__Jo+ ‘aeneration | + Assets
[N LoadModel + Assetinfo
';__‘ll Chut ST :: Work
] + Outage + Wor
I + AuxiliaryEquipment __| = Customers
__| + Protecticn | * Metering
__] + Dynamics ] + LoadContral
= + Equivalents __| + PaymentMetering
| * Meas
| ~SCADA

] + ControlArea
__| = Contingency
] + StateVariables
_| + InfIECE1970

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 gdistribution domain use classes from the base CIM, so might applications outsidd the
distr|bution domain use classes defined in this document (for instance, market extensions in
IEC p2325-301).

Figure 2 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 driving the
defirTition of classes within the respective package. Note, however, that different documents in
the IIEC 61968 series, as well as different applications that use CIM forlinformation exchange
will fypically define message payloads using classes from several, packages, including qome
defined outside of this document.

IECE1368CIMVersion

+ date: Date [0..1] = 20011-05-15
+ wersion: String [0.1] = IECE1563CIMVII 2

Commaon |
Assets | Assetinfo
Parts 4, 13
Werk |
Part &
Customers |
Part 8
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

modgl and associated information exchanges. For description of different UML const
used in the CIM model, refer to 4.3 of IEC 61970-301:—, CIM classes and relationships.

4.3.2 Scope of UML model

ntion
ucts

It is [not the intent of this part of IEC 61968 and associated models to define models which

is

requ

a

satisl(y all information requirements, as this would be an impossible task. The standard nfodel

rements for information exchanges among different systems, -i.e., message payl

canonical data model for enterprise systems integration and{ihus needs to satisfy

bads

defirled in IEC 61968-3 to IEC 61968-9 and IEC 61968-13. Custony extensions are the matter
of npn-standard projects and products. They can be used jto-leverage CIM for inform

mod

custpm extensions are not maintained by IEC.

ation

bls of specific applications or systems, or for non-standard integration needs. Howgver,

The pverall DCIM model has been evolving during many years, and has been published ds an
IEC |standard only in 2010. Since that first edition, the UML model has been split
normative and informative classes and their relationships. Only normative classes, with
attriputes and normative relationships, are. fully documented in Clause 6. At the time of
editing, the normative classes and relationships are those required for IEC 61968-4,

into
their

IEC p1968-9 and IEC 61968-137. They-are considered stable and are expected to change
little
In cqntrast, informative classes«and their informative relationships are not documented in this

spedification. They are presentiin the electronic UML model and will be promoted to norm

clasy

Somg of those classes will- be kept informative as long as they are considered unstable
likely to change, and-others might be removed because they do not participate in stan
information exchange:

NOTH The nextanticipated set of classes that is to be promoted from informative to normative in DCIM 12 f
next edition of(TEC 61968-11 are those needed to support the maintenance cycle of IEC 61968-3, IEC 61968-4,
IEC 6}1968-9_.andIEC 61968-13, and IEC 61968-6 (1° edition) and IEC 61968-8 (1° edition).

4.3.3 Extensibility

ative

es stepwise, with the'new editions of IEC 61968-3 to IEC 61968-9 and IEC 61968-13.

and
dard

br the

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:

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
model directly. A “targetNamespace” tagged value may be used for this purpose if
extension is meant for an XSD generation.

CIM
such

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
aCC\FIIpiibil d bpcbifib .lypU Ulr illi.UlfdbC. A plUﬁiC dCﬁllUb i.ilU messayc pdyiuad fIUIII CIM

modgel (IEC 61968-11 and IEC 61970-301) and the header format (from implementation
profiles IEC 61968-100 or IEC 61970-552) and information to exchange (specific(to "profile
docyment in IEC 61968-3 to IEC 61968-9 and IEC 61968-13).

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

Currently, two grammars of XML are used for DCIM-based profile definition in IEC 61968
serigs.

4.3.4.2 XML schema syntax

IEC p1968-3 to IEC 61968-9 define profiles in XML syntax according to IEC 62361-100. These
profiles specify the format and content of the DCIM+-based payload part of the message|that
gets| exchanged in various integration scenarias; as defined in IEC 61968-100. Message
headers use combinations of nouns and verbs? The nouns usually refer to the condepts
defined within the DCIM model (payload),“and the verbs are in support of trangport
techphology.

The [verb usually indicates which attributes are required. In the case of create/created vérbs,
typidally all attributes defined in<'a’ profile are required, while with get, cancelicancelled,
delete/deleted and close/closed~verbs only object identifiers are typically required.|The
change/changed verb would-fequire an object identifier and the values of attributes tp be
charjged.

The |recommendations) for defining DCIM-based profiles for data exchange are given in
IEC p1968-1.

The |verbs defined for use within IEC 61968 compliant interfaces, as well as mesgage
envdglope,-are specified in [IEC 61968-100.

The pouns 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

DC
ent

As

4.4 Data exchange contexts supported by DCIM

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

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.

Operational (dynamic) data exchanges among running systems. The data exchanged over
this kind of interface assumes previous configuration of business entities in yaftious
ystems to their common, DCIM-based representation at the interface, but not necesdarily
ithin the system.

this writing, profiles in RDFS and OWL syntax are mainly used for bulk, file-based [data

exchlanges of large data sets, while XSD profiles are used in both bulK-and operatfonal

me

4.4
4.4

4.4
util

s$age payloads.

DCIM model concepts and examples
.1 General

dlescribes some examples of modelling in the distribution”domain and general electrical

ity enterprise with DCIM. Some concepts are complementary to the base CIM exaniples

presented in IEC 61970-301 (such as network modelling typical for distribution netwofks).
Othgr concepts are general for any electrical utility, enterprise (such as locations, documents,

org

4.4

4.4

ahisations), or specific to distribution domain (e.g:, metering and customers).

.2 Common concepts

.21 Key classes in DCIM

Basg¢ CIM in IEC 61970-301 mainly* defines the function of electrical network elements
throygh PowerSystemResource class and its specialisations, for the needs of informtion
exchlange in the context of control centre applications and systems. DCIM in this part of
IEC 1968 adds some key-classes to support (a) physical description of those network

ele

ments, (b) the whole model for metering domain, as well as (c) information exchange

related to network operations and planning and meter management and control, in the coptext

of the whole utility enterprise (including outage, customers and work management).

Fig
not

ufe 3 shows.key classes defined in the DCIM. Relationships between them, if existing} are
ghown in-this figure, but rather in the following subclauses. In fact, there are relatively few

diregt relationships between these key DCIM classes, in favour of more specific relationghips

am
ide

upperTightcormerof actass:

ohg thejr specialisations. The UML diagram in Figure 3 shows that all the key classeg are
ntified objects, i.e., the name of their superclass, IdentifiedObject, is displayed in the

IdentifiedObject IdentifiedOhject IdentifiedOhject IdentifiedOhject IdentifiedOhject
Core::PowerSystemResource AssetsiAsset Assets:AssetModel AssetsiAssetinfo Metering::UsagePoint
IdentifiedObject IdentifiedOhject IdentifiedOhject IdentifiedObject
Comman::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.

odel—a can
mResource (i.e., shared).

also|be referenced by multiple instances of Asset and PowerSyste

A Lokation is the place, scene, or point of something where someone or something‘has bleen,
is, ;Ed/or will be at a given moment in time. It is defined with one or more position ppints
(coofdinates) in a given coordinate system.

A UsdagePoint is the logical or physical point in the network to which meter readings or e\ents
may|be attributed. It is used at the place where a physical and virtual*meter may be located.
This| class provides the link between the network-oriented model“of electrically conndcted
equipment (PowerSystemResource specialisations) and the rasset and premises-orignted
modgl of the metering domain.

A Dgcument is a grouping of information collected, often"managed as a part of a busipess
procgss. It will frequently contain references to othér)objects, such as assets, persons|and
power system resources. Organisations are business entities that may have roles as utiljties,
contfactors, suppliers, manufacturers, customers;tax authorities, etc.

ActiyityRecord records activity for an entity<at'a point in time. Activity may be for an event that
has @lready occurred or for a planned activity.

Follgwing subclauses discuss in some more detail the key DCIM classes, their specialisations
and felationships, and indicate their intended usage.

4.4.2.2 Locations and geographical representations

To jllow for locating different entities and activities in space, DCIM provides the ¢lass
Location. Entities and-activities can be located by their different kinds of addresses as wgqll as
by ppsition coordinates, PeositionPoint in a given CoordinateSystem. Changes in configuration
of a Location can'be tracked with instances of a special ActivityRecord, ConfigurationEvent.

Location~Class is not intended to be used for graphical data exchange, although its
PositionPoints can be used to derive initial layouts for graphical applications. Exchange of
singleine 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.
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; ; IdentifiedOhject
IdemtifiedObject : -
o 7 o ~+Location identifiedObject | +LOCALION 01 Common::
PowerSystemResource | T FowerSystemResources 0..1 Common::Locaticn 0. +CoordinateSystem CoordinateSystem
+ type: String [0..1] <+ ersUrn: String [0..1]

U."| +PowerSystemRescurces + mainAddress: StreetAddress [0..1]

< secondaryAddress: StreetAddress [0..1]

< phonel: TelephoneMumber [0..1] Common::FositionPaint

+ phone2: TelephoneMumber [0..1] n

sequenceMumber: Integer [0..1]

0. ~ Assats + electronicAddress: ElectrenicAddress [0..1] +  xPosition: String [0..1]

+ geolnfoReference: String [0..1] ~Location + yPosition: String [0..1]
. - +Assets +Location | . . S . . ) -
Identified Object direction: String [0..1] < zPasition: String [0..1]
Assets:Asset g g1 |~ status: Status [0.1] 1 0.
- ” A +PositionPoints
0.1 +ChangedAsset +ChangedLocation | 0.1
o ActivityRecord| 0.~
Comman::

+ConfigurationEvents

ConfigurationEvent +ConfigurationEvents

=ConfigurationEvents |0..7

+ChangedUsagePeint |0..1

Customers::Servicelocation

tdentifiedObject +UsagePoints o
Metering:: =+ accessMethod: String [0.1]
UsagePoint 0." —Servicelocation| +  sitefccessProblem: String [0..1)

= needsinspection: Boolean [0..1]

IEC 281

Figure 4 — DCIM power system resource and asset locations

Loc
asso
loca
need
speg
relat

4.4.2

Figu

OrganisationRole, and-their intended usage.

13

An jsset or a PowerSystemResource directly associate with a Location, because the “genEraI”

tion provides all the information required*(such as mainAddress, electronicAddres
ciated PositionPoints). In contrast, a-‘UsagePoint references a specialised typ
ion, ServiceLocation, with additionalv'attributes relevant for service only, such
sinspection. This is a commonly used pattern in DCIM: To provide associations an
ialisations where applicable and to relate high level classes where the ge
onship applies to all the specialisations.

3 Organisations

e 5 illustrates two,_major classes used to model organisations, Organisation

or
e of
as
hong
heric

and
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IdentifiedObject IdentifiedOhject -
.. P +Organisation  0.* - +ChangedOrganisationReole 0.." ActivityRecord
Common::Organisation Common:: Commen::
n OrganisationRole| g1 +ConfigurationBwvents 0 i
+ streetAddress: Streetfddress [0.1] 2.1 Roles g ConfigurationEvent

+ postzlAddress: Postal&ddress [0..1] A +ConfigurationEvents 0.

=+ phenel: TelephoneNumber [0..1]
=+ phene2: TelephoneNumber [0..1]
+ electronicAddress: ElectronicAddress [0..1]

+ChangedAsset |0..1

Assets:: +OrganisationRoles 9" | identifiadObject

AssetOrganisationRale (g = +Assets| Assetsi:Asset

&

AssetOwner
+Manufacturer 0.~ Assethfode/
Assets:: AEsets::
Manufacturer |5 4 +ProductAssetpodel Prnducmssell.: lodel
Custamer 0= |AssetContaimer
Customers:: Meterinjg::
Customer (g _q +EndDevices EndDevjce

1
+Customer \

+CustomerAgresments
]
o Agregment
PaymentMetéring::| +ServiceSupplier - Customers:
ServiceSupplier . 0 CustomerAgreement
+CustomerAgreements
IEC 28p/13

Figure 5 — DCIM organization model

Busihess entities modelled with DCIM .are often used in many disparate contexts.| For
example, the same instance of Organisation may have the role of a Customer in a context
deallng with service requests for-\EndDevices, and the role of a Manufacturer pf a
ProductAssetModel in a context of_asset maintenance; or the role of an AssetOwner in the
context of asset management,nand the role of a ServiceSupplier in the context of sefvice
requests and according to CustomerAgreement. This is modelled in DCIM with the associgation
of ah Organisation with multiple OrganisationRoles, whereas each OrganisationRole [may
reference a single Organisation, as a business entity.

Figufe 5 shows the_OrganisationRole as the common supertype of various roles. They are
introduced on _need, when there are specific attributes (not shown in the figure) aI‘d/or

assqgciations_applicable to only certain domain of usage. One such example is Manufactprer:
that fole is applicable to a given ProductAssetModel, not to the Asset in general, and therg¢fore
ther} is(Can explicit association of that specific OrganisationRole specialisation with| the

ProductAssetModel, while there are other specific roles in relation to Assets (e.g.,

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.

+ChangedLocation +ConfigurationEvents
|n..1 0. |
IdentifiedObject | ~Location +Assets IdentiffedObject ActivityRecord
+ChangedAsset ow
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+ | receivedDate: Date [0..1] Assetss: + meodelVersion: String [0..1]
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+ |removalDate: Date [0..1] + usageKind: AssetModelUsageKind [0..1]
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IEC 283/13
Figure'6— DCIM assets model
Assdt is a tangible resource oflthe utility, including power system equipment, various|end
deviges, cabinets, vehicles, buildings, etc. An Asset instance is a managed resource thaf can
be in operation or in stock,.and that is characterised with its lifecycle attribute, the posgible
valugs being defined by the compound LifecycleDate. It may be described with a Location and
its gonfiguration may~be tracked with instances of ConfigurationEvent. An Asset may be
related to organisations through multiple AssetOrganisationRoles, such as AssetOwner.
NOTH In this_part of IEC 61968 (2nd edition) (documenting DCIM11), there is a single specialisatipn of

tOrganisationRole. It is anticipated that the next edition (documenting DCIM12) will add |more
organfisation“toles with respect to assets, such as maintainer or user, in support of data exchanges requirpd by
IEC 6[1968-3)and IEC 61968-6.

Som i i i i Vi - i e 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:

as attributes of an asset instance (installed or in stock);
as attributes of an asset model (product by a manufacturer);

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

ass inationa canacifio to that o Aniolicotionn (o

ol 4.4 2 4 2\
CTOTroOTTS SP e oM eTtota T opToramsatoTT (ST e Tz 1=

The |main characteristic of a concrete Assetinfo instance is the fact that it is possible to
refefence it from multiple instances of PowerSystemResource Or Asset. This'is" a major
requjrement in distribution network modelling, where the equipment characteristics are rarely
defirled per PowerSystemResource oOr Asset, due to the nature and amounti(of the equipment
used. Typically, one instance of a specific Assetinfo may be referencéd: by thousands of
instgnces of PowerSystemResource or Asset. Similar requirementCexists for calculated
elecftrical parameters, such as line or transformer impedances, andhthis is reflected through

the relevant electrical catalogue classes (see 4.4.3.3.1).

The [third major abstraction related to assets is the concept<of, AssetModel. It represents the
modgl of an Asset, either a product of a specific manufacturer (ProductAssetModel) [or a
gengric asset model or material item (not shown in Figure 6, because that class is| still
informative). Datasheet characteristics of the AssetModel are available through the associated

Assdtinfo specialisation and can be shared with Asset Or PowerSystemResource instanceg.

4.4.2.4.2 Specialisations in assets mode]

In thle earlier versions of the electronic UML model of DCIM, there used to be three pafallel
inhefitance hierarchies related to assets,"in addition to the PowerSystemResource inheritance
hiergrchy of base CIM, in IEC 61970-301. This part of IEC 61968 (2nd edition) presents a
simplified assets model, well consglidated with the function model of PowerSystemResource,

and with the major classes introduced in 4.4.2.4.1.

4.4.2.4.2 gives the modelling“guidelines that have been established and applied in this edition
of IHC 61968-11, and that should be followed in the future standard editions of DCIM as|well

as fqr custom extensions of the standard DCIM.

a)

b)

c)

10

11

Among classes. Asset, AssetModel, ProductAssetModel and Assetinfo: ProductAssetNodel

hould never-be specialised in the standard DCIM, and AssetModel is specialised only|with
jroductAssetModel”. AssetInfo will always be specialised. Asset may be specialised
gccording to guideline d) only.

If @{device/equipment exists in 1IEC61970::Wires model package of IEC 61970-301 (as a

speciatisation of, or refated t0 PowerSystemResource), it {5 Not alfowed to define its

counterpart as a specialisation of Asset. In contrast, a specialisation of Assetinfo shall be
defined with its datasheet properties, where applicable.

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

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.

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

Figute 7 shows some DCIM examples that reflect the above guidelines and also illustrates the
usage of some more classes from the assets model.

+hssets | pienrifiedobiect +Assets +FowerSystemResources IdentifiedOfect
0. AssetsiAsset 0" 0.7 | LarexPowerSystemResourfe
0.~ 0®
IdentifiedOfject +ASsEts +PowerSystemResonrce
ssetsiAssetFunction o1 Core:
-1 | idenifisdobiete| 01 o
+ |fprogramiD: String [0..1] Equipment]
= FirmwarelD: String [0..1] ~#ssetinfo JAssetsAssetinfd pzsertDatashest
+ hardwarelD: String [0..1 0..1 Assets:: 1%
+ |password: String [0..1] AssetContainer
+ fonfigiD: String [0.1] —+AssetContainer Core:

Zﬁ Zﬁ ConductingEquipment

1 i 0.." +EndDevjeelnfa
Met¢ring::EndDeviceFunction| 0" EndDevice Metering:: Metering:: Assetinfo:: Wires::

0.1 EndDevice | .pqdnevicde d.1 | EndDevicelnfo PowerTransformerinfo PowerTransfofmer

=+ |enabled: Boclean [0..1]

~+EndDeviceFunctions
IEC 2B4/13

Figure 7 — DCIM assets — specialising guidelines

AssdtContainer is the specialisation-of Asset, and also the container for multiple Assets. As a
spedialisation, it inherits the atfributes and associations with other classes. As a containgr, it
allows to model composite Assets. One such example is the EndDevice, which may conhtain
othef entities that may hawve independent lifecycle (such as communication modules| not
shown in the figure). Other’'examples of AssetContainers would be towers or vaults (currgntly
not in the normative(DCIM). Neither of these real world objects is defined in the functipnal,
PowerSystemResource model (guideline d)).

Figufe 7 shews only two among many specialisations of Assetinfo: EndDevicelnfo|and
PowerTransformerinfo. The latter one inherits an association to PowerTransformers efither
thromgh Assetinfo—PowerSystemResource or Assetinfo—Asset—PowerSystemResdurce
(guideline c); for details, see 4.4.3.4). There is no Asset specialisation correspondiqg to
PowerTransformer (guidetime 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.


https://iecnorm.com/api/?name=0c572533e3a61ea5958558cf13139cae

-32 - 61968-11 © IEC:2013

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 |distribution CIM covers both electrical and physical representation of an\object.|The
PowerSystemResource class models the electrical representation and is. often used for
netwlork operation, monitoring, outage management, and operations planning,/while the Asset
clas$ models an object’s physical representation and is mainly used for asset and work
manggement, but also for network extension planning, outage management and network
stud|es. For instance, the physical representation may be essentiallin” deriving attributep for
the ¢lectrical representation, even if no explicit Asset class is used. For instance, 4.4.3.3.3
expltins how the asset model can help calculate the electrical characteristic of a distriblition
line.|The relationship between the two aspects of the electrical equipment also provides key
information for extension planning, work management and outage management.

The Jrelationship between Asset and PowerSystemReSsource allows for navigation between the
two different representations (models) of a real world object. Connectivity and operatjonal
aspgcts (such as operational limits or energisation status) are always modelled through
PowerSystemResource and its specialisations, ‘while physical aspects (such as data sheet
ratings, dimensions or asset lifecycle and .financial data) are always modelled through Asset
and |ts related classes.

It cah be noticed that both Asset and Assetinfo have relationships t0 PowerSystemResodirce.
The | relationship between PowerSystemResource and Asset is typically used for [data
exchlanges when the Asset isCin operation, to give the physical view of electrical network
equipment being operated, ©r;\in the other direction, to give the electrical connectivity vigw to
the | system working, - with  physical representation. The relationship between
PowerSystemResource«and Assetinfo can be used even if there is no actual Asset instance
available or needed; Jtypical example are planning applications, or network calculation
appl|cations used, in-eperational systems (such as distribution power flows).

4.4.3 Network modelling concepts and examples

4.4.3.1 Connectivity and phase modelling

Th HPACY NI Y raNl Wi P 8 alal i =l ' l ihlatlo la rTaNi W 1 FHNPH Y alal H
e ISUTOUTIUTT UTIVE CUTITITUUVILY TTTUUTT 1o TUTITTULAD WILTT LTS UdotT UTIVIE CUTITITULIVILY TITUOUCTT, |.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).

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

Fro:ll this part of IEC 61968, similar to Terminal class, Measurement class has défined the
phases attribute to provide detailed phase description for a measurement. In most caseg the
attribute is optional since the measurement on a Terminal matches its phase? However, for a
ConductingEquipment that could be operated separately on each individual phase,| the
Measurement.phases attribute provides the capability to specify measurements on gach
phade. Based on the CIM control model defined in base CIM, IEC61970-301:—, 4.4.10,
Meagurements and controls, controls can be applied to separate phases as well.

Fron this part of of IEC 61968, the distribution CIM model \provides support for representing
tempgorary changes in the network. For detailed description and example, refer to
IEC p1970-301:—, 4.4.9, Cuts, clamps and jumpers madel:

4.4.3.2 Single-phase and unbalanced loads

Figure 9 shows the classes available to model distribution loads, which are often unbalanced
amohg the three phases at a location. In sente cases, single-phase and two-phase loads will
occur.
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Figure 9 — DCIM load model

The EnergyConsumer,class should be used to instantiate the load model, which can optiopally
be |associated,_‘with a meter through UsagePoint. EnergyConsumer inherits [from
ConductingEquipment which is associated with Terminal. Terminal has phases attribute, which
may|be assigned a PhaseCode enumeration literal. For example, AN describes a single-phase
load|from-Ato neutral, BC describes a single-phase load from B to C, ABCN describes a three-
phade/wye-grounded load, ABC describes a three-phase delta-connected 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 cC;
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
instgnce.

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

Figute 10 shows the classes available to model AC line segments (i.es. conductors). There
are three ways to describe the impedance parameters of an ACLineSegment using only the
Wirel package, and a fourth way making use of the Assetinfo package,

NOTH This part of IEC 61968 (documenting DCIM11) and the corresponding,/[EC 61970-301 (documenting|base
CIM15) reflect consolidated line segment models for transmission and distribation (T&D). Therefore, the clpsses
from | IEC 61968-11:2010 (1* edition) have been slightly modified.vYand moved from model pa¢kage
IEC6[1968::WiresExt into model package IEC61970::Wires of thebase CIM, IEC 61970-301 (5‘h edition).

In onder to represent a single-phasesingle-phase, two-phase, or unbalanced three-phasq line
using different wires, one ACLineSegmentPhase instance should be associated with each
phage or neutral wire retained in the model. Theapplicable phase attribute values are A,|B, €
for three-phase lines, s1 and s2 for single-phase secondary circuits, and N for cases where
the peutral wire is modelled. Each AcLineSegmentPhase has an optional association to
Wirelnfo, described later in more detail, butall other characteristics come from its associated
ACLineSegment.

For @an unbalanced line, the calculated impedances reflect physical wire positions on the tpwer
or pole, and these positions are typically ordered from left-to-right and top-to-bottom based on
their| horizontal and height cootdinates. For example, consider a pole with crossarm having 3
wire [positions numbered 1 (Teft-most), 2 (offset from centre), and 3 (right-most), impedapces
couldl be calculated with\phase A’s wire in position 1, phase B’s in position 2, and phasg C’s
in pgsition 3. A different ACLineSegment might use the same pole type and wires, but|with
phade C’s wire in‘\position 1, phase B’s in position 2, and phase A’s in position 3.[{The
calcllated impedance parameters will be different than the first case. They are mathematigally
related by impeédance matrix row and column operations, but such operations are| not
supgorted_inrthe CIM, nor is there a concept of ordering phases in CIM. This means that each
diffefent(physical phase ordering requires a different impedance description in the CIM. [This
conslideration affects the use of PerLengthPhaselmpedance and WireSpacinglinfo in Figure|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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A WireSpacinglinfo can be associated to the ACLineSegment using either of two methods:

For
ACLineSegment Or ACLineSegmentPhase." Either AssetDatasheet (PowerSystemResource—
Ass }
accgmplishes this. Whenever the ACLineSegment has associated ACLineSegmentPh
each ACLineSegmentPhase should have its own Wirelnfo. If not:
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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 matrlx would have 6 elements (i e., mstances of

Epecify impedances using the Assetinfo package, the Conductor.length attribufe is
requjred, because the instance electrical parameters are defined as‘-(per-unit Igngth
parameters) x (Conductor.length). See also 4.4.3.3.3 below.

(PowerSystemResource—Assetinfo) Use the inherited AssetDatasheet association end of
alCLineSegment to reference WireSpacinginfo. This method/can also be used to assogiate
ireInfo for its ratedCurrent attribute.

(PowerSystemResource—Asset—Assetinfo) Instantiate the Asset class, in which Asseginfo
gdssociation end references the WireSpacinglafo;” and multiple PowerSystemResources
reference each ACLineSegment using that WireSpacinginfo.

mpedance calculations, it is also necesSary to associate Wirelnfos to each referercing

tern
ses,

tinfo) or Asset class (PowerSystemResource—Asset—Assetinfo) navigation pa

At least one Wirelnfo shall_be associated to the ACLineSegment, and it is assumgd to
alpply for all phase wires. |t also applies to any neutral wires, unless a second, identiffable
irelnfo can be associated.

An optional second\Wirelnfo may be associated for the neutral wire, identified as the|l one
with smallest Wirelnfo.radius attribute value. Whenever this assumption does not apply to
the line, usedy-phase modelling with ACLineSegmentPhase.

Figufe 10 shows associations between PerLengthimpedance, WireSpacinginfo, and Wirellnfo.
Howgver;-these are for asset library management and not for impedance calculations. Efither

the

ssetDatasheet Or Asset class pattern is required to use WireSpacinginfo and Wirelnflo for

impddance 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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Assetinfo Assetinfo
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<+ rDC20: ResistancePerlength [0..1] + yCoord: Displacedent [0..1
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IEC 288/13

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 covéring
the ¢able, usually made of copper, in overlapping turns. The ConcentricNeutralCablelnfd has
attributes for the outer neutral conductors, which typically consist of several solid copper
wire$. The number of wires is neutralStrandCount, the radius is neutralStrandRadius| the
geometric mean radius is neutralStrandGmr, and the resistance. ,per wird is
neutralStrandRDC20. These wires are so small that AC resistance is typieally not us€d or
spedified. The diameterOverNeutral is the diameter over the concentric neutral strands, which
may|be the same as diameterOverJacket.

NOTH The model shown in Figure 11 currently supports the two types of singlé3conductor cable most commonly
found| on distribution systems. Many other cable types found in transmissjon or industrial systems arg not
suppqrted; these include 3-conductor, pipe-type, submarine, and others.

WireBpacinglnfo identifies the line geometry data. The phaseWireCount and phaseWireSpdcing
attriputes refer to sub-conductor bundling, which is not:*common for distribution lines, but|may
appegar on high-voltage transmission lines in the maodel:

WirePosition defines the horizontal (xCoord) and vertical (yCoord) coordinates of each wire on
the pole 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 apove
ground is yCoord, including any sag effects. For underground cables, yCoord is the avefrage
burial depth, entered as a negative number. The wire horizontal position, xCoord, is measjured
from| an arbitrary but consistent reference line. Common choices for the horizontal refergnce
are the pole centreline, and theeft-most wire position.

Any |wires at a WirePosition-with phase=N are assumed to be continuously grounded.|The
appllcation may eliminate these conductors from the impedance and admittance matfices
throdgh Kron reduction:

Many times, the.WirePosition.phase attribute value could change depending on the |field
instdllation. Eor example, a single-phase line can be used on phase A, B, or €. This requires
thre¢ wireSpacinginfo instances, the only difference being three different values for one of the
assdciatéd, WirePosition.phase values, namely A, B, or €. The WirePostion.phase value for a
neutfalkwire would not change; it should always be N. In summary, a single-phase line [type
requires instances—to—cover—alphast yssibitittes—A—twe e—trre-type
requires 6 instances, and a three-phase line type also requires 6 instances.

. . D cOVe c PO w, C WO=pPT1Ta

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,

whefe n is the number of phases. Upon receipt of r, x, r0, and x0, the balanced two-phage or
threg¢-phase impedance matrix is constructed from:

Zg=(Zy+ (n—1)Zy) /I n
Zo=(Zo—2Z4) I n

The |referencing AcLineSegment should have associated instances of ACLineSegmentPRhase,
assigned appropriate phase values to show the phases actually present, such as A, B, ¢, s1,
or sp. The neutral, N, should not appear because* any neutral conductor must have been
incofporated into the earth return when sequence)impedances are used.

Forl:lmderground distribution cables, the sequence impedances are also appropriate, including
the peh and boch attributes.

4.4.3.3.2 Using phase impedances (unbalanced case)

Calcplated matrix parameters.tnay be transferred by referencing a PerLengthPhaselmpedpnce
instgnce, in lieu of the physical model described in 4.4.3.3.3. A matrix model is useful whegn:

—

e target application*has no means of calculating parameters from the physical data;

—

ne underlying physical data is not readily available;
o ifis 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 fo symmetry, there will only be 3 unique matrix elements. That leads to three associated
instgnC€s of PhaselmpedanceData with column-wise storage:

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 [WirePosition instances have a phase attribute that maps to ACLineSegmentPhase.phase.
The fesistance attribute of wirelnfo should be supplied for fundamental power frequency,| and
at the wire’s desired operating temperature for calculations.

A single-phase, concentric neutral cable requires one instance of ConcentricNeutralCable|info,
one WireSpacinglnfo with attribute isCable=true, and one WirePosition instance to specify the
burigl depth. A three-phase tape shielded cable, with bare neutral conductor, would require
one |nstance of TapeShieldCableIlnfo, one WireSpacinginfo with attributé iscable=true and|four
WirePositions for the three phases and neutral. There would also be one Wirelnfo fof the
neutfal.

4.4.3.4 Distribution transformers
4.4.3.4.1 Electrical model

Figufe 12 shows the classes that model power transformer instances. They can use the Vgires
pacKage exclusively to define impedance parameéters, or make use of the Assetinfo classes
detalled in Figure 13, to define a library of transformer types.

NOTH This part of IEC 61968 (documenting-D€JM11) and the corresponding IEC 61970-301 (documenting| base
CIM15p) reflect consolidated transformer modegls for transmission and distribution (T&D). Therefore, the classes
from | IEC 61968-11:2010 (1°' edition)_(have been slightly modified and moved from model pa¢kage
IEC6/1968::WiresExt into model package IEC61970::Wires of the base CIM, IEC 61970-301 (5™ edition),
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Figure 12 — DCIM transformer connectivity model

PowerTransformer is the top-most instance for a power transformer, whether composed of a

three-phase

tank, or

possibly differe

nt 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.

Wheh used, the TransformerTank must be associated with a PowerTransformer. (dt inherits
from| Equipment, not ConductingEquipment. The tank may have [associated
TransformerTanklinfo from the Assetinfo package, for asset datasheet modelling, ‘describéd in
morg detail later with Figure 13 and 4.4.3.4.2. Because transformer testing jis-done on tgnks,
the datasheets are fundamentally associated with tanks. When not using.tanks in the medel,
the PowerTransformer can still have an association to PowerTransformerinfo, for gsset
datapheet modelling. In both cases, the data actually resides (;in¥ TransformerEndinfo
instgnces, associated to a TransformerTanklinfo.

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

o (PowerSystemResource—Assetinfo) Use the AssetDatasheet association end of elither
owerTransfomer Or TransformerTank, to reference either PowerTransformerinfo or
ransformerTanklInfo, respectively, or

o (PowerSystemResource—Asset—AssetlInfo) Instantiate the Asset class, in which Assefinfo
ssociation end references either the PowerTransformerinfo or TransfomerTankinfo,| and
ultiple PowerSystemResources reference each PowerTransformer Or Transformerfank
sing that datasheet.

TransformerEnd, which was called (FransformerWinding in earlier versions of CIM and was a
ConductingEquipment, iS not .anymore a ConductingEquipment, but it does have |one
assgciated Terminal with phasing information. The magBaseU, magSatFlux, and bmagSat
attributes represent core saturation, typically modelled at no more than one of the ends.|The
othef instance attributesidefine the grounding options:

olidly grounded: grounded = true, rground = 0, xground = 0;
pedance grounded: grounded = true, rground = 0, xground = 0;

ngrounded: grounded = false.

TransformerEnd should not be instantiated directly; one of its two descendants shoul be
instgntiated:

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.

e Use a TransformerMeshimpedance associated to each combipnation of
AowerTransformerEnd pairs. There shall be (numberEnds-1) x numberEnds)/° 2”of these;
fpor example, one TransformerMeshlmpedance between two ends, three of them between
three ends, six of them between four ends, etc. The advantages of a mgsh model arg: (a)
if is mathematically exact for more than three ends, (b) it has no negative attribute values,
gnd (c) it corresponds more directly with transformer short-circuit test data. The refergnce
voltage shall be ratedU of the FromTransformerEnd (note the other-end nearly always has
g different rated voltage). Optionally, use one TransformerCoreAdmittance as descifibed
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..% -
Asszetinfa ¥n
TransformerTankinfo Zn
A
|
+TransfermerTankinfe | 1
+TransformerEndinfos | 1%
Assetinfo IdermifisdPhiect
TransformerEndinfo TransformerTest
-+ endMumber: Integer [0..1] 2 JbasePower: ApparentPower [§..1]
+ phaseAngleClock: Integer [0..1] = temperature: Temperature [0]1]
<+ connectionKind: WindingConnection [0..1] 4
+ r: Resistance [0..1] +EnergisedEnd A
i ]
+ ratedU: Voltage [0.1] 0.1 +EnergisedEddNaktad Test
= insulationU: Vcltage [0..1] |ﬂ .
-+ 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]
+GroundedERdSHE rtCircuitTests = energisedEndVoltage: Voltage [0..1]
—Energis&dEndShDrtCircultIest1
|0.." e

+0 EndOy Ci itTest
N e N e ShortCircuitTest
~EnergisedEndCpenCircuitTests

|0,," 0. -+ (JenergisedEndStep: Integer [0..1]
+“~groundedEndStep: Integer [0..1]
OpenCircuitTest + leakagelmpedance: Impedance [0..1]

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

+ [nergisedEndStep: Integer [0..1]

<+ |ppenEndStep: Integer [0..1]

+ [nergisedEndVeltage: Voltage [0..1]
+ |ppenEndVoltage: Voltage [0..1]

+ |phaseshift: AngleDegrees [0..1]

IEC 2p0/13

Figure 13 — DCIM transformer datasheet model

The |main class is TransformerEndInfo, which contains rating and connection data fof the
corrgsponding transformer winding. Rating data includes ratedU, ratedS, shortTerms,
emergencyS, 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

Thene are two ways of specifying impedance parameters in a datasheet model:

e Associate TransformerEndInfo to the TransformerMeshimped3gnce,
TransformerStarimpedance, and TransformerCoreAdmittance classes of the
IEC61970::Wires model package from IEC 61970-301. These associations were shown in
Higure 12 and described in 4.4.3.4.1.

e Use TransformerTest and its three descendant classes, sheawr’ in Figure 13. Each
gpplication is responsible for converting the test data to mesh-equivalent, star equivdlent,
dr some other electrical impedance model.

TransformerTest is the parent class for all of the transformer'test classes, with basePower and
temIerature attributes applicable to all tests. basePower iS)essential for converting datasheet
valugs to impedance or admittance at the correct reference voltage.

NoLgadTest's attributes excitingCurrent, excitingCurrentZero, loss, and lossZero arg all
meagured on the EnergisedEnd winding and provide the basic data for a core admittance
brangch. Positive and zero sequence test.data can be reported in the same instance of
NoLgadTest. This test is generally done with rated voltage applied to the energised winding,
but Hifferent values can be specified-in" energisedEndVoltage, and several tests may be
prov|ded to define core saturation parameters.

ShorfCircuitTest is done by circulating rated current through the EnergisedEnd winding,|with
one pr more GroundedEnds windings short circuited. It provides the basic data for the mesgh or
star equivalent circuit. If tests’were done at different tap settings, the tap values are spedified
in energisedEndStep and groundedEndStep. Positive and zero sequence test data canp be
repofted in the same(instance of ShortCircuitTest. The AC resistances derived from loss| and
lossZero are likely to)differ from the winding DC resistances, TransformerEndInfo.r, which are
obtalned from a.separate test.

OpenCircuitTest's attributes openEndVoltage and phaseShift are measured on a single ppen
windfing,(when the EnergisedEnd has energisedEndVoltage applied to it. Tap settings for [both
winding§-are specified in energisedEndStep and openEndStep. The tests are done to verify the
tran o, —wiTTch i ; aLey i 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] sacgetRangerloat {011 . IdemtifisdObject
=+ phases: FhaseCode [0..1] . vl targetValue: Float [0..1] l‘}CDI’EZZPD\N‘EFS‘,"SEEI‘HRESDurCE
+ pequenceNumber: Integer [0..1] *RegulatingControl | discrete: Boclean [0..1]
. + menitoredPhase: PhaseCode [0..1] +PowerSystemResource | (%
+Terminal | [ﬁ
Wires: TapChangerControl
<+ lineDropCompensation: Boolean [0..1]
+ lineDrepR: Resistance [0..1]
+ lineDropX: Reactance [0..1]
< reverselineDropR: Resistance [0..1]
<+ reverselLineDropX: Reactance [0..1]
=+ limitVoltage: Voltage [0..1] ~+AssetDatasheet (0.1
+TapChangerContrel | o1 Identified Objpct
AssetsAssetinfo
+TrapsformerEnd (0.7 +TapChanger | 0.7
IdentifiedObject Wires:: TapChangef
Wires: TransformerEnd
+  highStep: Integer [ON]
+| endNumber: Integer [0.1] + initialDelay: Setends [0..1] #ssetinfo: - TapChangerinfo
=| grounded: Boolean [0..1] + lowStep: Intéger)id..1] -
=| rground: Resistance [0..1] + lecFlag: Boolean [0.1] =+ isTcul: Boolean [0..1]
+| xground: Reactance [0..1] +  neutralsteps Integer [0.1] = ptRatio: Fleat [0..1]
+| magBaseU: Veltage [0..1] +  neutraly: veltage [2..1] + ctRatio: Float [0..1]
+| magSatFlux: PerCent [0..1] + ngfmalStep: Integer [0..1] + ctRating: CurrentFlow [0..1]
+| bmagSat: PerCent [0..1] + -pegulationStatus: Boolean [0.1] = neutrall: Voltage [0..1]
+TrgnsformerEnd | 5 + “subsequentDelay: Seconds [0..1] - HIELIEFE|5I:E|}: Integer [0.1]
+ highStep: Integer [0..1]
+ lowStep: Integer [0..1]
= stepVoltagelncrement: PerCent [0..1]
+ stepPhaseincrement: AngleDegrees [0]1]
. [ + ratedVoltage: Voltage [0..1]
T Wires:RatioTapChanger + ratedApparentPower: ApparentPower [0..1]
~RaticTapChanger | = tculControlMode: TransformerControlMode [0.0]( | '?tEdc””E”t: CurrentFlow [0..1]
+ stepWoltagelncrement: PerCent [0.1] + bil: Veltage [0..1]
+ frequency: Freguency [0..1]
«enumerations «enumerations
Wires:: Wires:
TrafisformerControlMede RegulatingControlMedeKind
wolt woltage
reactive activePower
reactivePower
currentFlow
fined
admittance
timeScheduled
temperature
powerFactor

IEC 291/13

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
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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 |transformer in Figure 15 shows an open wye/open delta bank, which is used to sypply
inexpensive, three-phase service to smaller customers.

Open wye — Open delta transformer C
g
A A =
- 2
S =
2 N 3
> 3
B (@}
% N o
@ B N
[
[
o)
D B IEC 292/13

Higure 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-|evel
modelling.

Table 1-—=Open wye/open delta transformer bank connections

Transformer Transformer ratedU ratedS Connection phaseAngle Transformer
Tank TankEnd Type Clock TankEnrt'{.
phases|
Xfmr 1 Wdg 1 7 200 100e3 | 0 AN
Wdg 2 120 50e3 | 0 AN
Wdg 3 120 o0ed I [§] 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
5 connected in auto.

Figure 16 shows a two-winding transformer to the left, with a short-circuit test connection on
the L winding terminal. All of the current is transformed magnetically, and the.turns rafio is
nq:ng. To the right, the same two windings are connected as an autotransformer. The red
currgnt flows directly to the short-circuit test connection on the L winding.terminal. In addition,
the magnetically transformed blue current also contributes to the short-circuit current, whigh is
highgr than in the two-winding case. The autotransformer turns ratio is (n4+n5):n,. The H
windfing is sometimes called the series (S) winding in an autotransformer, and the L windipg is
sometimes called the common (C) winding in an autotransformer.

2-winding transformer Autotransformer

> (Yan)
H °

n1 With delta tertiafy
(Yand1)

L oT
; n3
-4

IEC 293/13

(...--.--..-....

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

The |IEC 60076-1 vector groups define grounding and phase shift characteristics of gach
windfing,(which are important for protective relaying, paralleling, and other applicatiohs —
FigureM6 shows these in parentheses. “Ynyn” denotes a transformer with two windings, [both
wye grounded—(Extermatmeutral-impedance may stittbeadded; butisnottisted—mthe—~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 16 are:

In per-unit, the converted autotransformer impedance (Z

For
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of the same rating. The total cost is somewhat more than 50 %, because the L winding |
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bxample, suppose the 2-winding transformer is 115/115 kV, rated 100 MVA, with
dance on 100 MVA. The turns ratio is 1:1. Viewed from either winding; the short-c

) and the rating is 200 MVA. Viewed from the 115-kV terminal, the short-c
dance is 3,306 25 Q, which is 5 % on the new rating of 200 MMA. The iron core
er winding costs are half of what they would be for a conventional 2-winding transfo

carry more current, and the H winding must be insulated for a higher voltage. The

MVA, and a short-circuit impedance of 5 %.

bver, there are times when the difference’\is important, such as more accurate

been identified.

e CIM, an autotransformer should be modelled with conventional two-winding dat

physical winding . willl have a corresponding PowerTransformerEnd
formerTankEnd in the(CIM. It is optional to specify the autotransformer connection
tribute value A for connectionKind on the common end, and with “an” appearing as
connectionKind._The series and common endNumbers should be 1 and 2, respecti

e autotransformer connections in the model, specify ¥Yn for connectionKind on
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common to model an autotransformer as a conventional two-winding transformer, ysing
from the test sheet, ignoring the fact that the windings are actually connected in series.
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elling, or more accurate modelling of the impedance vs. tap characteristic. It is possibjle to
e the physical autotransformer model:in Figure 16, if the series and common windings

h for

dances, admittances, and_ratings, as typically found on autotransformer test repforts.
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pwerTransformer.vectorGroup for that end. The series end shall then have attribute Jalue

vely.

receiving application may then derive the physical autotransformer model if needed. To

both

s and eommon ends; there is no restriction on the endNumbers. The connectionKind

on
vays
d be

lowe

r-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.

#EnUmMerations
Core::PhaseCode

ABCN
ABC
AEN

IdentifiedObject

Core::PowerSystemResocurce

+PowerSystemBesource

0.1

&

0." +AssetDatashest

IdentifiedObject
Assets:Assetinfo

ACN
BCN
AR
AC
BC
AN
EM
CN

512N
s1
52
512

Lore:bquipment

normallyinService: Boolean [0.1]

aggregate: Booclean [0..1]

1

AuxiliaryEquipment::
AuxiliaryEquipment

+AuxiliaryEquipment

+Terminal

Identified Ofject

CeréxTerminal

A

BuxiliaryEquipment:
Sensor

A

AuxiliaryEquipmenits
PotentialTransfrmer

ptClass: String [0..1]
accuracyClass: String [0..1]
nominalRatio: Fleat [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]

1

AuxiliaryEquipment::

—| PostlineSensor

BuxiliaryEquipment:
= Lol £

X

cgnnected: Boolean [0..1]
phiases: PhaseCode [0..1]
sequenceNumber: Integer [..1]

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

NOTH In this part of of IEC 61968 (documenting DCIM11), there is no support for datasheet modelling, of’'gny of
these|auxiliary devices, i.e., Figure 18 shows the AssetlInfo class without specialisations. It is planned\to'aqd the
corregsponding assets model classes in the next edition, to allow for more detailed description of these asspts in
suppqrt of data exchanges required by IEC 61968-3 and IEC 61968-4.
4.4.4 Customers model
The |customers package introduces classes, shown in Figure 18, that are needed for the
entefprise integration of customer information and billing systems @and the information [they
exchange with other enterprise systems.
Document Locqtiom
=ClstomerACcounts | ©ystomers:CustomerAccount ~CustomerAccount < ServiceLocations Customers:Servicelocation
0."| +  billingCycle: String [0..1] | o= accessMethod: String [0..1]
< budgetBill: String [0..1] =+ sitefccessProblem: String [4..1]
+ needsinspe TServicelocation 1]
~{Customer |1 +CustomerAgreements ~CustomerAgresments o1
OrganisationRole | 0. |D.."
Customers::Customer Agreement | TCustomerAgreement
= kind: CustomerKind [0..1] | TCustomer -~ Etstomers: 0.1
=+ fpecialNeed: String [0..1] ChstomerAgreement ~CustomerAgreements
o . 1 +CustomerAgreements
ip: Boolean [0..1] § K
: %" loadMgmt: String [0..1]
+ pucNumber: String [0..1] 0.~ .
+ [ptatus: Status [0.1] +CustomerAgreements | 0" +ServiceCategory | 0.1
IdentifiedObjecr
+PricingStructures | 0.7 Customers::ServiceCategory
Dacunment + kind: ServiceKind [0..1]
Customers:PricingStructure o -
Document ServiceCategory | 1 0.1
Customers::Tariff +Tariffs =+PricingStructures | © code: String [0..1] +PricingStructures +ServiceCategory
= revenueKind: RevenueKind [0..1]
=+| startDate: Date [0..1] |0." 0.7 | + taxExemption: Boolean [0.1] 0.
=| endDate: Date [0..1] =+ dailyEstimatedUsage: Integer [0..1] ~PricingStruct
-+ dailyCeilingUsage: Integer [0..1] ricingstructures
<+ dailyFlocrUsage: Integer [0..1] o=
+UsagePoints
+UsagePoints +UsagePoints
wErumeration: «ENUMErations: «ENUMErAtions: ~UsagePoints | 0.7 0. 0. 0.
[Custemersi:CustomerKind Customers:: Customers:: IdentifiedOlhject
NS ServiceKind Revenuekind 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 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 PrficingStructure is a grouping of pricing components and prices used in the creatign of
custpmer charges and the eligibility criteria under which these terms may be offered |to a
Custpbmer. The reasons for grouping include regulatory jurisdiction, customer classificagtion,
site |characteristics, classification (i.e. fee price structure, deposit price structure, eldctric
serv|ce price structure, etc.) and accounting requirements. A PricingStructufe can empody
one pr more Tariffs which are often referred to as rate schedules.

CustpmerAccount, PricingStructure and CustomerAgreement arey-all specialisationg of
Docyment, either directly or through the Agreement class. This-demonstrates the intepded
usade of the Document class by specialising it as appropriate, and’never using the Document
clasg directly for relationships.

A SprviceCategory is the category (electric, watery, gas, etc.) of service provided. A
ServjceSupplier is the organisation that provides sefvices to customers. There are multiple
types of ServiceSuppliers (for e.g. utility, retailefy/or other). A given ServiceSupplier| can
prov|de services in multiple instances of ServiceCategory.

A sdrviceLocation is a real estate location{ commonly referred to as the premises to which
one |or more services may be delivered:\It may have multiple UsagePoints; however, gach
UsagePoint will be for one and only oné’ServiceCategory. Additionally, a ServiceLocation|may
havg multiple UsagePoints for a given-ServiceCategory.

NOTH This part of IEC 61968 (documenting DCIM11) provides customer modelling for the needs of IEC 61P68-9
only. [The next editions will present\more comprehensive model in support of IEC 61968-8 and IEC 6196846, as
well.

4.4.5 Metering model
4.4.8.1 General

The |[Metering~package introduces classes essential to the enterprise integration of metéring
systims and—-the information and control commands they exchange with other enterprise
systems|

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.
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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.

UsadePointLocation defines ine physical location Of UsagePoints.

MetdrServiceWorks are dynamically associated with a UsagePoint, and provide forian explicit
spedification when the work consists in meter replacement, through its oldMeter_association
end.

UsagePoint is the class providing the link between the network-oriented model of electrically
conrlected equipment on the one hand, and the asset and premises-oriented model of the
metgring domain on the other. That linkage can be realised thraugh the relationship of
UsagePoint with Equipment, the class defined in the IEC61970:Wires model package [from
IEC p1970-301. This relationship allows for exchanging the( configuration of relationghips
betwleen at least the following concepts in the two domains:

A TransformerTank supplies power to one or more connected UsagePoints. The knowl¢dge
df this relationship is required by certain outag€ Ynmanagement and distribution network
management functions.
d
o

ne or more UsagePoints may represent aggregated EnergyConsumers, as seen by typical
ontrol room systems.

nstrument transformers (CurrentTransformer and PotentialTransformer) physically
stalled at a UsagePoint may be. explicitly modelled through this relationship, and their
datasheet information can be defined in one system and shared with the other systems.

UsagdePoints may be dynamically grouped into multiple UsagePointGroups, targetefl at
operptions involving MeterReadings, EndDeviceControls, and potentially other metering
operptions to defined groups of EndDevices and/or UsagePoints. Messages between
entefprise systems are_utilised to synchronise each system’s understanding of| the
menmnlbership of each group.

4.4.8.3 End devices

Another essential concept in the metering domain modelled in DCIM is that of EndDevjces,
shown withiits relationships in Figure 21.
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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
containment is inherited through the AssetContainer—Asset association.
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Figure 22 — Configuration events for metering

ConflgurationEvent is a specialisation of ActivityRecord, used_exclusively to exchange |data
aboyt configuration changes for various objects: Assets, Locations, Documents,
OrganisationRoles, UsagePoints and instance of ServiceCategory.

4.4.8.5 Meter readings

Metgr readings are exchanged between enterprise systems to support functions such as
billing, demand response, load managemept,” system planning, and revenue protedtion.
Figufe 23 illustrates classes that support this kind of data exchange.
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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
aboyt these events. DCIM model classes supporting this kind of data exchange are illustiated
in Figure 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
subjec dDeviceControls- S —a < Hs-of a
demand response event (using an EndDeviceControl) which will ultimately result‘in| the
swit¢hing on and off of equipment such as air conditioners, pool pumps, etc. For this [data
exchange, the information required to “program” the PAN device is communicated in the
EndDeviceControl with an associated EndDeviceAction (which is further gpecialised as
PanDemandResponse, PanPricing, Or PanDispIay).

a a¥a : B 51 ) ) mule P AN

Figute 24 shows also the classes relevant for modelling EndDeviceEvents; they are detdcted
and [captured by EndDevices and transmitted to other enterprise systéms. EndDeviceEVents
freqyently originate in a metering system (which is in direct \communication with| the
EndDevice) and are transmitted to other systems as trigger events'for the execution of various
busipess logic actions. Examples of EndDeviceEvents include-loss or restoration of pgqwer,
loss|or restoration of communication functions, meter tampering alarms, reverse rotation
flagq, and many, many others. For example, power loss alarms could be communicated to an
outape management system for diagnosis of outage extent. Or, reverse rotation|and
tampering alarms could be transmitted to a system)yresponsible for detecting power thgft or
othef revenue protection issues.

An EndDeviceEvent specifies the event using.@n EndDeviceEventType.

Events detected by EndDevices may occur spontaneously (in an unsolicited manner) or fas a
diregt result of an EndDeviceControl command. In the latter case they are often referred {o as
“conpequential events”. EndDeviceEvents are typically associated to a UsagePoint.

4.4.8.7 Meter service requests

DCIM model also pravides a basic support for data exchanges in the context of work
manpgement related toyend devices. Relevant classes have been shown in Figure 20.

MetdrServiceWork:is a specialisation of Work, where an EndDevice is involved.

the negistration of a new Customer, removal of a Customer or the switch of a Customer [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.

For Txample, it may be necessary to install, remove or configure Meters as a consequeng¢e of

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.


https://iecnorm.com/api/?name=0c572533e3a61ea5958558cf13139cae

61968-11 © IEC:2013 - 65—

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
Lustomers:: AuxiliaryAccount Metering::Meter Lustomers::
CustomerAccount Pricing5tructure

o1 | 0..1 | 0.1 0.1
+CustomerfAccount +auxiliaryAccount +Meter +PricingStruchure
+PaymentTransactions +VendingTransactions

| 0. |u..-
. IdemtifiedObject
+PaymentTransactions ~Transactions
Transaction
0." |+ kind: TransactionKind [0..1] 0."

+ receiverReference: String [0..1]
+ donorReference: String [0.4)
+ diverseReference: String40.)1]

+Transactions | + reversedld: String [0.. 7% +Transactions
| o | servicelUnitsEnergy: RealEnergy [0..1]
" | + serviceUnitsError\RealEnergy [0..1] N |
+Cashiershift +  line: LineDetailD..1] +vendorshift
0.1 ||}..'|
Cashiershift VendorShift
+ cashFloat: Money [0 )] + 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]
~Cashier + transactionsGrandTetal: Money [0..1] +Vendor
+ transactionsGrandTotalRounding: Money [0..1]
ot 0T
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: BankfcceuntDetail [0..1]
+Card | 0.1
0.1 +Chegue
IdentifiedObject
+Tender Tender +Tender
1 + kind: TenderKind [0..1] 1
+ amcunt: Money [0..1]
+ change: Money [0..1]
+Tenders | 1.7
+Receipt | 1
Identified Object
+Receipts ¢ y
Receigt +Receipts
‘ 0." |+ isBankzbl®: Boolean [0.1]] 0" ‘
=+ line:  LineDetail [0..1]
+Cashiershift ~vendorshift
R 0.1
Cashiershift VendorShift
+ cashFloat: Money [0..1] + merchantDebitdmount: Money [0..1]
| {, + posted: Boolean [0..1]
+Cashiershifes | .~
+VendorShifts
IdentifiedObject
Shift
+ activitylnterval: DateTimelnterval [0..1]
<+ receiptsGrandTotalBankable: Money [0..1]
4L rnl-nipl-cl_r:nrl-rnl-:llhlnnﬂ:lnl..':ll'\ln' bonay [oa]

+  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: PerCent [I]
wvendPorticnArrear: (PerCent [0.1]
fixedAmount: Moaey [0..1]

+AuxiliaryAgreenmeft,

+AuxiliaryghEiounts

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 | 0.7 +ChildCharges
et iffedbiecy] 0.7
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 P ment +TariffProfiles

TariffProfile

0. o
+  tariffCyches String [0.0]]

+TimeTariffintervals

+CensumptionTariffintervals

0= | My |
TimeTariffinterval +TouTariffing&Reals +ConsumpticnTariffintervals ConsumptienTariffinterval
T sequenceMumber: Integer [0..1] |5 « g.=| T sequenceMumber: Integer [0..1]
+ startTime: Time [0..1] + startValue: RealEnergy [0)1]
0.~ | 0.~
+TimeTariffintervals +ConsumptionTariffintervalk
IdentifiedObject
+Charges Charge +Charges
ol kind: ChargeKind [0..1] e
" |+ fixedPortion: AccountingUnit [0..1]]
=+ wariablePortion: PerCent [0..1]

+ParentCharge =ChildCharges

0.1 o+ IEC 3p5/13

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 Overview

The common information model (CIM) represents a comprehensive logicalwiew of information
exchanged among different systems in electrical utilities. This definitien includes the ppblic
clasges and attributes, as well as the relationships between them. 5.2 describes how Clayse 6
is stfuctured. Clause 6 is automatically generated from the CIM;.model maintained with the
toolq described in 4.6 in IEC 61970-301:—.

5.2 Context

The |CIM is partitioned into subpackages. Classes within the packages are listed in the grder
they| are defined in the UML model. Native class ‘attributes are listed first, followed by
inhefited attributes in order of depth of inheritance."\Native associations are listed first for gach
clasg, followed by inherited associations in orderof depth of inheritance. The associationg are
desdribed according to the role of each class'participating in the association. The association
endq are listed under the class at each end'ef an association.

Figute 1 shows that distribution CIM~(this document) depends on base CIM (IEC 61970-301).
This|document includes the detailed description of the contents of 1IEC61968 package pnly,
and |references several classes; attributes and association ends included in 1EC6/1970
pacKage.

For ach package, the.model information for each class is fully described. Attribute|and
assdciation end infofmation for native and inherited attributes is documented as in Table 2
and |Table 3. For any inherited attributes or association ends the “description” column will
contgin text indicating the attributes are inherited from a specific class. The description
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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[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__ ] [ﬂ *] PositionPaints PasitionPaint anlunnm:- of r\neifinn Inninf: describi g
this location, expressed in coordinate
system 'Location.CoordinateSystent',

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

[0..11 [0..*] DiagramObijects DiagramObject inherited from: Identified@bject

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

In thle association end documentation (Table 3), the first column describes the multiplicity at
this lend of the association (i.e., how this class participates ifg~association). The segond
column describes the other association end. Its multiplicity(is included in brackets.|The
assdciation end name is listed in plain text. The class at the‘ather end of the association|is in

the
indi

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

to any larger number is allowed.

In th

doc

ymentation as in Table 4, since enumeration literals have no the type. There ar

inhefited enumeration literals for an enumeration class.

6

6.1

Table 4.<<Enums documentation

literal description

steel

lead

lock

other

Top package IEC61968

Geéneral

hird column. A multiplicity of zero indicates an optional association. A multiplicity ¢f “*”

bm 1

e case that a class is an enumeration, therattributes table is replaced by the enqums

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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IECG1368CIMVersion

+ date: Date [0..1] = 2011-05-19
+ wersion: String [0..1] = IECE1968CIMI1w12

LoadContral I PaymenthMetering I
ZZZZZZZZZZZZZZZZ‘\ .
T
T o
! \\ \\
| \ ~
| \ T
i ~.
I i “
Metering i -
—————————————————————————————————————————— A m—————
b S
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N -
: . \\\ Assetinfo I \\t\\ \%_
| \\ \.\ —————————————————————— TTTTT ==] common -I
| " S - o
: - - ~ =] Assets I \\\.\
! " e \\“\
| S - SN N
| . \\\\\ R 1
| ~ b 1
| \\ \\\\)\/ » I
: S Customers I A :
: \\ __________ - \\.\\,}( :
| s T NS Ry O
Work “
: il I e . \\\\\\ :
: ___________________________ . \\\\\\ :
| WY 1
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| LU TR 1
o
W g W
Megds | Core |
from IECETE70) {from J'.!-J[_TS.’S?S')
Y
Diomain |
(from IECATS7P)
IEG 306/13
Figure 29 — Package diagram IEC61968::IEC61968Dependencies
This|diagram shows.\ersion and normative contents of the CIM extensions for distributign as
well s the dependencies among packages based on inheritance only.
PacKages in¢bold 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

61968-11 © IEC:2013

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
mrertEme—Strrg e T name String 0. 1] N T B
+ mRID: String [0..1] = amelyee
+ : Stri 0.1
name ring [0.1] = Core:MameType
A
+  name: String [0..1]
|: - + description: String|[0..1]
AftivityRecord Document .
" =NameTygeAutherity | 0.1
. . icati Core:NameTypesuthdrity
ConfigurationEvent | TimeSchedule ‘ Agreement Bgghisationicly
+ name: String [0..1]
+ description: String|[0.1
TimePoint CoordinateSystem escription: Stringl[0.1]
| UderAttribute PositionPaint
«Compounds «Compound: «Compaunds
Status TelephoneMumber Electronictddress
<+ |walue: String [0..1] + countryCode: String [0..1] + Tan\string [0..1]
+ |dateTime: DateTime [0..1] + areaCode: String [0..1] 4 twdc: String [0..1]
+ |remark: String [0..1] + cityCode: String [0..1] X, emaill: String [0..1]
<+ |reason: String [0..1] + localNumber: String [0..1] ~+ email2: String [0..1]
<+ extension: String [0..1] +  weh: String [0..1]
+ radio: String [0..1]
=+ userlD: String [0..1]
+  password: String [0..1]
«Compounds «Compound: «Cempounds
StreetAddress StpeetDetail TownDetail
+ |streetDetail: StreetDetail [0..1] + numbef: String [0..1] =+ code: String [0..1]
+ |townDetail: TownDetail [0..1] +  nanf&:, String [0..1] +  section: String [0..1]
+ |status: Status [0..1] + ~sibffix; String [0..1] + name: String [0..1]
\ prefix: String [0..1] + stateOrProvince: String [0..1]
sCompounds +  type: Stri.ng [0..1] + country: String [0..1]
Postaltddress -+ code: String [0..1]
=+ buildingMame: String [0..1]
+  |streetDetail: StreetDetail J0.8] + suiteNumber: String [0..1]
+ [|rownDetail: TownDetail [@.1] ~+ addressGeneral: String [0..1]
+ |poBox: String [0..1] + withinTownLimits: Boolean [0..1]
+ |pestalCode: Stripg[B.1] IEC 407/13
Figure 30 — Class diagram Common::Commonlinheritance
This|diagram shows inheritance hierarchy for normative classes from this package, as wqll as

enumerations and compound types.

IdentifiedObject.

Figure 31 shows class diagram CommonOverview.

It also shows the classes

relevant to naming
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mainAddress: StreetAddress [0..1]

IdentifiedObject i i
. lentif7 iec  Location o1 Identified Qbject
Location CoordinateSystem
0.~ =+CoordinateSystem
+ type: String [0..1] + ersUrn: String [0..1]

PositionPoint

phone?: TelephoneMumber [0..1]
electronicAddress: ElectronicAddress [0..1]

+Organisations

IdemtifiedOkject

Document

type: String [0..1]

createdDateTime: DateTime [0..1]
lastModifiedDateTime: DateTime [0..1]
revisicnMumber: String [0..1]
electronicAddress: Electronicéddress [0.1]]
subject: String [0..1]

title: String [0..1]

docStatus: Status [0..1]

status: Status [0..1]

i

+ConfigurationEvent:
|

+ secondarytddress: StrestAddress [0..1] +Location +PositionPoints | = saquenceNumber: Integer [0..1]
+ phonel: TelephoneNumber [0..1] N xPE:}sil:inn' Serin ! o 'I]g .
+ phone2: TelephoneNumber [0..1] 1 Ll F'usil:inn: String [D"'I]
+ electronicAddress: Electronictddress [0.1] N :Pusil:inn: Strinz [0"_”
=+ gecinfoReference: String [0..1] +ChangedLocation
+ direction: String [0..1]
+ status: Status [0..1] 0.1
ldentifiedObject
Cirganication
S IdentifiedObject .
+ |streetAddress: StreetAddress [0..1] +Organization +Roles o eati ;‘r | +ChangedOrganisdtianRole
<+ |postaladdress: PostalAddress [0..1] o 0 rganisationicle o
=+ |phonel: TelephoneMumber [0..1] - h

0.
«informatives
+ActivityRecords IdentifiedObject
o ActivityRecord
o =+ createdDateTime: DateTime [0..1]
CCUMENLS  informatives 0|+ typer String [0.1]
o= ~ActivityRecords | severity: St_l.'mg [3=1]
-+ reason: Sering J0..1]
+ status: Stdtus [0..1]
+ChangedDocument Z%
0.1 ConfigurationEvent
0.
0" |+ effectiveDateTime: DateTime [0..1]
+ConfigurationEfents | + meodifiedBy: String [0..1] N

remark: String [0..1]

Agreement

TimeSchedule

+ConfigurationEvents|

This

6.3.2

ignDate: Date [0..1] +
aliditylnterval: DateTimelnterval [0..1] | [ =

disabled: BoGlean [0..1]
schedulelntepval: DateTimelnterval [0..1]

=+ recurpepceFattern: String [0..1]
+ rectcrencePeriod: Seconds [0.1]
+ “gffset: Seconds [0..1]

TimePoint

Idemtifiedd

hjsct

+TimeSchedule 0.~[ _

1 +TimePoints

dateTime: DateTime [0..1]
relativeTimelnterval: Seconds
sequenceMumber: Integer [0..1
=+ window: DateTimelnterval [0..
+ status: Status [0..1]

0..1]

UserAttribute

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

Figure 31 — Class diagram Common::CommonOverview

diagram shows normative classes from this package.

IEQ

308/13

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

General purpose postal address information.

Table 7 shows all attributes of PostalAddress.

Table 7 — Attributes of Common::PostalAddress

name type description
streefDetail StreetDetail Street detail.
townDetail TownDetail Town detail.
poBo String Post office box.
postaJCode String Postal code forthe address.

6.3.4 StreetAddress compound

General purpose street address information.

Table 8 shows all attributes of StreetAddress.

Table 8 — Attributes of Common::StreetAddress

name type description
streefDetail StreetDetail Street detail.
townDetail TownDetail Town detail.
statug 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.

suitgNumber String Number of the apartment or suite.

addiessGeneral String Additional address information, for example a mailstop.

with|nTownLimits Boolean True if this street is within the legal geographical boundaries 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,
sectign String Town section. For example, it is common for there to be 36
segctions per township.
name String JTown name.
state@rProvince String Name of the state or province.
countfy String Name of the country.

6.3.7 ElectronicAddress compound

Electronic address_information.

Tablp 11 shows all attributes of ElectronicAddress.

Table 11 — Attributes of Common::ElectronicAddress

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.
areaode String Area or region code.
cityCode String (if applicable) City code.
localNumber String Main (local) part of this telephone number.
extenpion String (if applicable) Extension for this telephone number.

6.3.9 ActivityRecord

Recards activity for an entity at a point in time; activity may be for an event that has alr

occurred or for a planned activity.

Table 13 shows all attributes of ActivityRecord.

Table 13 — Attributes of Commuon::ActivityRecord

pady

name type description

creat¢dDateTime DateTime Date and(time this activity record has been created (different fr¢m
the 'status.dateTime', which is the time of a status change of thg
associated object, if applicable).

type String Type of event resulting in this activity record.

severfty 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.

aliasName String inherited from: IdentifiedObject

mRID| String inherited from: IdentifiedObject

name| String inherited from: IdentifiedObject

Tablps14/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

signDpate Bate Bate-thts—agreement-was-—constmmated-among-assoctated-persons
and/or organisations.

validifyInterval DateTimelnterval Date and time interval this agreement is valid (from goinginto effect
to termination).

type String inherited from: Document

creat¢dDateTime DateTime inherited from: Document

lastMpdifiedDateTime | DateTime inherited from: Document

revisipnNumber String inherited from: Document

electrpnicAddress ElectronicAddress | inherited from: Document

subjeft String inherited from: Document

title String inherited from: Document

docStatus Status inherited from: Document

statug Status inherited from: Dosument

aliasName String inherited from: JddentifiedObject

mRID String inherited froms TdentifiedObject

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

[mul [mult to] name type description
from

[0..1] [0..*] ConfigurationEvents ConfigurationEvent inherited from: Document
[0..1] [0..*] DiagfamObijects DiagramObject inherited from: IdentifiedObject
[1..1] [0..*] Names Name inherited from: IdentifiedObject
6.3.11>"ConfigurationEvent

Used to report details on creation,

Table 17 shows all attributes of ConfigurationEvent.

change or deletion of an entity or its configuration.

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
Tablp 18 shows all association ends of ConfigurationEvent with other classes.
Table 18 — Association ends of Common::ConfigurationEvent with other classesg
[mul [mult to] name type description
from
[0..%] [0..1] ChangedDocument Document Document whose change resulted in this
configuration event.
[0..%] [0..1] ChangedUsagePoint UsagePoint Usagé point whose change resulted in
this_eonfiguration event.
[0..%] [0..1] ChangedAsset Asset Asset whose change resulted in this
configuration event.
[0..%] [0..1] ServiceCategory Service category whose change resultpd
ChangedServiceCategory in this configuration event.
[0..%] [0..1] ChangedLocation Location Location whose change resulted in thi$
configuration event.
[0..%] [0..1] OrganisationRole Organisation role whose change resul{ed
ChangedOrganisationRole in this configuration event.
[0..%] [0..*] Assets Assét inherited from: ActivityRecord
[0..1] [0..*] DiagramObijects DiagramObject inherited from: IdentifiedObject
[1..1] [0..*] Names Name inherited from: IdentifiedObject
6.3.12 CoordinateSystem
Coofdinate reference’/system.
Table 19 shows all attributes of CoordinateSystem.
Table 19 — Attributes of Common::CoordinateSystem
name type 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

[mul [mult to] name type description

from

[0..1] [0..*] Location Location All locations described with position
points in this coordinate system.

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

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

6.3.13 Document

Parent class for different groupings of information collected rand managed as a part
busipess process. It will frequently contain references to othef,objects, such as assets, p¢g
bower system resources.

and

Table 21 shows all attributes of Document.

Table 21 — Attributes of Common::Document

of a
ople

name type description

type String Utility~specific classification of this document, according to its
cofporate standards, practices, and existing IT systems (e.g., fqr
management of assets, maintenance, work, outage, customers,
etc.).

creat¢dDateTime DateTime Date and time that this document was created.

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

revisipnNumber String Revision number for this document.

electronicAddress

ElectronicAddress

Electronic address.

subjeft String Document subject.

title String Document title.

docStatus Status Status of this document. For status of subject matter this
document represents (e.g., 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, (s, "and/or
will be at a given moment in time. It can be defined with one or more postition ppints
(coofdinates) in a given coordinate system.

Tablp 23 shows all attributes of Location.

Table 23 — Attributes of Common::Location

name type descCription

type String Classification by utility's corperate standards and practices,
relative to the location its€lf (e.g., geographical, functional
accounting, etc., not a given property that happens to exist at that

location).

mainAddress StreetAddress Main address of‘the location.

secorldaryAddress StreetAddress Secondary address of the location. For example, PO Box addrefs
may have different ZIP code than that in the 'mainAddress".

phong1 TelephoneNumber | Phone<humber.

phong2 TelephoneNumber | Additional phone number.

electrpnicAddress ElectronicAddress Electronic address.

geolnfoReference String (if applicable) Reference to geographical information source,

often external to the utility.

direcfjon String (if applicable) Direction that allows field crews to quickly find 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 the
customer's site, or a usage point may be located on the second
floor of an apartment building.

status Status Status of this location.

aliasName 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

Orgdnisation that might have roles as utility, contractor, supplier, manufacturer, customer| etc.
Table 25 shows all attributes of Organisation.

Table 25 — Attributes of Common::Organisation

name type description
streeAddress StreetAddress Street address.
postalAddress PostalAddress Postal address, potentially.different than 'streetAddress' (e.g.,
another city).
phong1 TelephoneNumber | Phone number.
phong2 TelephoneNumber | Additional phone humber.
electrpnicAddress ElectronicAddress | Electronic address.
aliasName String inherited\from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name| String inherited from: IdentifiedObject

Table 26 shows all associationiends of Organisation with other classes.

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

[mul [mult to}’name type description
from

[0..1] [0..*] Reles OrganisationRole All roles of this organisation.
[0..1] [0..%]-BiagramObjects DiagramObject inherited from: IdentifiedObject
[1..1] [0.:7*] Names Name inherited from: IdentifiedObject

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 — Association ends of Common::OrganisationRole with other classes

[mul [mult to] name type description
from
[0..1] [0..*] ConfigurationEvents ConfigurationEvent All configuration events,created for thip

organisation role.

[0..7] [0..1] Organisation

Organisation

Organisation having this role.

[0..1] [0..*] DiagramObjects

DiagramObject

inherited fromy tdentifiedObject

[1..1] [0..*] Names

Name

inherited\from: IdentifiedObject

6.3.17 PositionPoint root class

Set ¢f spatial coordinates that determine a point, defined in the coordinate system specifi¢d in
'Location.CoordinateSystem'. Use a single position point instance to describe a point-orignted
localion. Use a sequence of position points.{o:'describe a line-oriented object (phypical
locafion of non-point oriented objects like gables or lines), or area of an object (like a
subgtation or a geographical zone — in this¢ase, have first and last position point with the

same values).

Tablp 29 shows all attributes of PositionPoint.

Table 29 < 'Attributes of Common::PositionPoint

name type description
sequgnceNumber Integer Zero-relative sequence number of this point within a series of
points.
xPosifion String X axis position.
yPosifion String Y axis position.
zPosifion 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
from]

type

description

[0..7] [1..1] Location

Location

Location described by this position point.
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6.3.18 TimePoint

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-hased

or sequence-based time point it is derived.

relatiyeTimelnterval Seconds (if interval-based) A point in time relative to scheduled start time
in 'TimeSchedule.schedulelnterval.start'.

sequgnceNumber Integer (if sequence-based) Relative sequence number forlthis time point.

winddw DateTimelnterval Interval defining the window of time that this time point is valid

(for example, seasonal, only on weekends,.notion weekends, ofly
8:00 am to 5:00 am, etc.).

status Status Status of this time point.

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

Tablp 32 shows all association ends of TimePoint with other classes.

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

[mul [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 TimeScheddule

Desgription of anything that changes through time. Time schedule is used to perform a sipgle-
valued function™~of time. Use inherited 'type' attribute to give additional information on| this
schedule, such as: periodic (hourly, daily, weekly, monthly, etc.), day of the month, by date,
calendar/(specific times and dates).

T bl 20 I 1l fhooilo . 4 £ T Qb o, .|
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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

revisipnNumber String inherited from: Document

electrpnicAddress ElectronicAddress inherited from: Document

subjeft String inherited from: Document

title String inherited from: Document

docSfatus Status inherited from: Document

status Status inherited from: Document

aliasName String inherited from: IdentifiedObject

mRID String inherited from: IdentifiedObject

name String inherited from: IdentifiedObject

Tablp 34 shows all association ends of TimeSchedulé.with other classes.

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

[mul [mult to] name type description

from

[1..1] [0..*] TimePoints TiméPoint 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

Genegric namesvalue pair class, with optional sequence number and units for value; cah be
used to model parts of information exchange when concrete types are not known in advance.

Tablp*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
from]

[mult to] name type description

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

been recorded.

6.4 Package Assets

6.4.1 General

This| package contains the core information classes that support asset managellnent
appl|cations that deal with the physical and lifecycle aspects of various network resources (as
oppgsed to power system resource models defined in IEC61970::Wires packade, which
supgort network applications).

Figufe 32 shows class diagram Assetsinheritance.

Core:
IdentifiedObject

AssetFunction Aszet #szetinfo Assethodel Seal Comman::
/j b\ [ﬁ OrganisationRele
| AssetContainer ComMedia ProductAssetModel ‘ Manufacturer | AssetDrganisationRole

A

Figure 32 — Class diagram Assets::AssetsIinheritance

«Compounds “Enumeraticns “ENUMEration: senumerations senumeratipns
AcceptanceTest AssetModelUsageKind CorporateStandardKind SealKind SealConditicpKind
bepe: String [0..1] distributionCwerhead standard steel locked
uccess: Eoolean [0.1] distributionUnderground experimental lead open
HateTime: DateTime [0..1] transmission underEvaluation lack broken
substation other other missing
streetlight other
«Compounds, customerSubstaticn
LifecycleDare unknown
other
manufacturedDate? Date [0..1]
purchaselate “Date [0..1]
receivedDate: Date [0..1]
nstallasiphDate: Date [0.1]
rembivalDate: Date [0..1]
sifedbate: Date [01]
i o TEC 309/13

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 IdenrifiedObject AssetFunction
Assetinfo AssetModel
0.1 0.1 program|D: 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]
= wEmgTToTa W oY
+Assets [0..7
IdentifiedObject +Assets +OrganisationRoles CrganisationRole
Asset 0. 0. AssetOrganisationRole
=+ |ype: String [0.1]
+ |tcMumber: String [0..1]
=+ [EerialNumber: String [0..1]
+ lotNumber: String [0..1]
= purchasePrice: Money [0..1] AssetOwner
=+ kritical: Boclean [0..1]
+ [lectronicAddress: ElectronicAddress [0..1]
=+ |lifecycle: LifecycleDate [0..1] .
+ |[pcceptanceTest: AcceptanceTest [0..1] Assets
=+ [initialConditicn: String [0..1] 0w
+ [|initialLossOfLife: PerCent [0.1]
+ [tatus: Status [0..1]
IdentifiedObject
0..1 | +AssetContainer <eal
ComMedia AssetContainer | +AssetContainer +Seals | L Cooinumber String [0..1]
o 0|7 kind: Sealkind [0..1]
) " |+ condition: SealConditicnKind [0..1]
<+ appliedDateTime: DateTime [0..1] IEC 3p9/13
Figure 33 — Class diagram Assets::AssetsOverview
This|diagram shows normative classes from this package.
6.4.2 AcceptanceTest compound
Accgptance test for.assets.
Table 37 shows all attributes of AcceptanceTest.
Table 37 — Attributes of Assets::AcceptanceTest

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.

dateT

ime 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

Dates for lifecycle events of an asset.

LifecycleDate compound
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Table 38 shows all attributes of LifecycleDate.

Table 38 — Attributes of Assets::LifecycleDate

name type description
manufacturedDate Date Date the asset was manufactured.
purchpseDate Date Date the asset was purchased. Note that even though an asset
may have been purchased, it may not have been received inta
inventory at the time of purchase.
receiyedDate Date Date the asset was received and first placed into invgntofy.
installationDate Date (if applicable) Date current installation was completed, which mpy
not be the same as the in-service date. Asset may have been
installed at other locations previously. Ignored-if asset is (1) no
currently installed (e.g., stored in a depot)yor(2) not intended tdg
be installed (e.g., vehicle, tool).
remoyalDate 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.
retirefiDate Date (if applicable) Date the asset is permanently retired from service
and may be scheduled for disposal. Ignored if asset is (1)
currently in service, or (2)’permanently removed from service.
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
distrlibutionOverhead Asset model is intended for use in distribution overhead network.
distllibutionUnderground Asset model is intended for use in underground distribution network.
trangmission Asset model is intended for use in transmission network.
subgtation Asset model is intended for use in substation.
stregtlight Asset model is intended for use as streetlight.
custpmerSubstation Asset model is intended for use in customer substation.
unkrown 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 broken.
missing Sealis'missing.
other Qther kind of seal condition.

6.4.% SealKind enumeration

Kind| of seal.

Tablp 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 laots

purchjasePrice Money Purchase price of asset.

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

a pole with critical attachments).

electrpnicAddress

ElectronicAddress

Electronic address.

lifecygle LifecycleDate Lifecycle dates for this asset.

acceftanceTest 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 inspectign
data for information on the most-current condition of the asset.

initialLossOfLife PerCent Whenever an asset is reconditioned, percentage of expected lifg
for the asset when it was faew; zero for new devices.

statug Status Status of this asset.

aliasName String inherited from: IdentifiedObject

mRID String inherited fromxldentifiedObject

name String inherited from: IdentifiedObject

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

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

[mul [mult to] name type description

from

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

PowerSystemResources electrically model this asset. For example,

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

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

[0..1] [0..%]" ConfigurationEvents ConfigurationEvent All configuration events created for this asspt.

[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

criticgl Boolean inherited from: Asset
electrpnicAddress ElectronicAddress | inherited from: Asset

lifecygle LifecycleDate inherited from: Asset

acceftanceTest AcceptanceTest inherited from: Asset

initialCondition String inherited from: Asset

initialLossOfLife PerCent inherited from: Asset

statug Status inherited from: Asset

aliasName String inherited from: IdentifiedObject

mRID| String inherited from: IdentifiedQbject

name| String inherited from: IdentifiedObject

Tablp 46 shows all association ends of AssetCaontainer with other classes.

Table 46 — Association ends of Assets::AssetContainer with other classes

[mul [mult to] name type description

from

[0..1] [0..*] Seals Seal All seals applied to this asset containgr.
[0..1] [0..*] Assets Asset All assets within this container asset.
[0..%] [0..*] PowerSystemResources PowerSystemResource inherited from: Asset

[0..%] [0..*] ActivityRecords ActivityRecord inherited from: Asset

[0..1] [0..*] ConfigurationEvents ConfigurationEvent inherited from: Asset

[0..%] [0..1] Locatien Location inherited from: Asset

[0..7] [0..*] OrganisationRoles AssetOrganisationRole inherited from: Asset

[0..%] [0="1] AssetContainer AssetContainer inherited from: Asset

[0..%] [0..1] AssetInfo Assetlnfo inherited from: Asset

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

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

Function performed by an asset.
Table 47 shows all attributes of AssetFunction.

Table 47 — Attributes of Assets::AssetFunction

name type description
programID String Name of program.
firmwhrelD String Firmware version.
hardwarelD String Hardware version.
password String Password needed to access this function.
configlD String Configuration specified for this function.
aliasName String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name| String inherited from: IdentifiedObject

Tablp 48 shows all association ends of AssetFunction with othér classes.

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

[mul [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 attributes of an asset; representing typical datasheet information of a physical dd
that pan be instantiated and.shared in different data exchange contexts:
gs attributes of an-asset instance (installed or in stock)

gds attributes of @an asset model (product by a manufacturer)

— ds attributestvof a type asset (generic type of an asset as used in designs/extern
gdlanning)-

Table 49°shows all attributes of AssetlInfo.

Table 49 — Attributes of Assets::Assetlnfo

vice

sion

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

Modgl of an asset, either a product of a specific manufacturer or a generic_asset modgl or

matg

Table 51 shows all attributes of AssetModel.

Table 51 — Attributes of Assets::AssetModel

rial item. Datasheet characteristics are available through the associated Assefinfo
subdlass and can be shared with asset or power system resource instances.

name type description
aliasName String inherited from: IdentifiedObject
mRID String inherited from: ldentifiedObject
name String inherited frém.’ldentifiedObject

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

Table 52 — Association:énds of Assets::AssetModel with other classes

[mul [mult to] name type description

from

[0..1] [0..1] Assetinfo Assetlnfo Data applicable to this asset model.
[0..1] [0..*] DiagramObijects DiagramObject inherited from: IdentifiedObject
[1..1] [0..*] Names Name inherited from: IdentifiedObject
6.4.13 (AssetOrganisationRole

Rolelan‘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

Owngr of the asset.

Tablp 55 shows all attributes of AssetOwner.

Table 55 — Attributes of Assets::AssetOwner

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

Table 56 shows all association ends of AssetOwner with other classes.

Table 56 — Association ends of\Assets::AssetOwner with other classes

[mul [mult to] name type description

from

[0..%] [0..*] Assets Asset inherited from: AssetOrganisationRole
[0..1] [0..*] ConfigurationEvents ConfigurationEvent inherited from: OrganisationRole
[0..7] [0..1] Organisation Organisation inherited from: OrganisationRole
[0..1] [0..*] DiagramObijects DiagramObject inherited from: IdentifiedObject

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

Comimunication 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
aliasNlame String Inherited from: IdentiiiedODbject
mRID| String inherited from: IdentifiedObject
name| String inherited from: IdentifiedObject

Tablp 58 shows all association ends of ComMedia with other classes.

Table 58 — Association ends of Assets::ComMedia with other classes

[mul [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..%] [0..1] Location Location inherited from: Asset

[0..%] [0..*] OrganisationRoles AssetOrganisationRole inherited from: Asset

[0..%] [0..1] AssetContainer AssetContainer inherited from: Asset

[0..%] [0..1] AssetiInfo Assetinfo inherited from: Asset

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

6.4.16 Manufacturer

Orgdnisation that manufactures asset products.

Table 59 showslall attributes of Manufacturer.

Table 59 — Attributes of Assets::Manufacturer

Aame type deseription
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.
Tablp 61 shows all attributes of ProductAssetModel.

Table 61 — Attributes of Assets::ProductAssetModel

name type description
modelNumber String Manufacturer's model“qumber.
modelVersion String Version number fon product model, which indicates vintage

of the product!

corpofateStandardKind CorporateStandardKind Kind of cefporate standard for this asset model.

usageKind AssetModelUsageKind Intended usage for this asset model.
weighjTotal Weight Total manufactured weight of asset.
aliasName String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject

Tablp 62 shows all associationends of ProductAssetModel with other classes.

Table 62 — Association ends of Assets::ProductAssetModel with other classes

[mul [mult.to] name type description

from

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

[0..1] [0..*] DiagramObjects 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.

Table 63 — Attributes of Assets::Seal
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name type description
sealNumber String (reserved word) Seal number.
kind SealKind Kind of seal.
condifion SealConditionKind | Condition of seal.
appligdDateTime DateTime Date and time this seal has been applied.
aliasName String inherited from: IdentifiedObject
mRID| String inherited from: IdentifiedObject
name| String inherited from: IdentifiedObject

Table 64 shows all association ends of Seal with other classes.

Table 64 — Association ends of Assets::Seal with other classes

[mul [mult to] name type description

from

[0..%] [0..1] AssetContainer AssetContainer, Asset container to which this seal is
applied.

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

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

6.5 | Package Assetinfo

6.5.1 General

This|package is an extension of Assets package and contains the core information clagses

that |[support asset management and different network and work planning applications |with

spedialized Assetinfo subclasses. They hold attributes that can be referenced by not [only

Assdt-s or AssetModel-s but also by ConductingEquipment-s.

Figu

e 34 shows class diagram AssetInfolnheritance.
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Figure 34 —-Class diagram AssetInfo::Assetinfolnheritance

re 35 shows class diagram AssetinfoOverview.

diagram shows thésinheritance hierarchy for normative classes from this package, as
humerations and‘\compound types.
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T
Assetinfo A m Assetinfo
TapChangerinfo DCIMWireinfo Switchinfo

+ isTcul: Boclean [0..1] ﬂ Assetinio - + ratedVoltage: Veltage [0..1]
<+ ptRatio: Fleat [0..1] MFurmerlnFu <+ 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
+ |ratedApparentPower: ApparentPower [0..1]
+ |ratedCurrent: CurrentFlow [0..1]
=+ | bil: Voltage [0..1]
+ |frequency: Frequency [0..1] IEC 3M2/13

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

Figure 36 shows class diagram DCIMWirelnfo.
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Wirelnfo

Assetinfo

+ insulated: Booclean [0..1]

=+ insulationMaterial: WirelnsulationKind [0..1]
-+ insulaticnThickness: 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]

+ gmr: Length [0..1]

+ ratedCurrent: CurrentFlow [0..1]
<+ rACIE- BecictapreParlength [0 1]

WireSpacinglnfo

Assetinfo

+ isCable: Boolean [0..1]

+ phaseWireCount: Integer [0..1]
+ phaseWireSpacing: Length [0..1]
+ usage: WireUsageKind [0..1]

WirePosition

+WireSpacinglnfo | 0..1
+WirePositions | 7+
IdentifiedObject

+ rACS0: ResistancePerlength [0..1]
+ rACTS: ResistancePerLength [0..1]
+ rDC20: ResistancePerlength [0..1]

1

<+ phase: SinglePhaseKind<{0.]1]
+ xCoord: Displacement [0
+ yCoord: Displacefient [0..1

Cakbleinfo CrrerheadWir

elnfo

+ constructionkind: CableConstructionKind [0..1]

+ diameterCwverCore: Length [0..1]

+ diameterCwverinsulation: Length [0..1]

+ diameterCwverlacket: Length [0..1]

+ diameterCOwverScreen: Length [0..1]

+ nominalTemperature: Temperature [0..1]

+ outerlacketkind: CableCuterJacketKind [0..1]
+ sheathAsMeutral: Boclean [0..1]

+ shieldMaterial: CableShieldMaterialKind [0..1]
+ isStrandFill: Boolean [0..1]

L

gEnumerations
Wires::
SinglePhaseKind

A
E
C
N
s1
52

TapeShieldCablelnfo ConcentricNeutralCablelffg

+ |apelap: PerCent [0..1] + diameterCwverNeutral: Length(@31]
< [tapeThickness: Length [0..1] +  neutralStrandCount: Integee [B..1]
=+ neutralStrandRadius: Langth [0..1]
=+ neutralStrandGmr: Length [0..1]

neutralStrandRDCE0C/ResistancePerLength [0..1]

wenumerations
WirelnsulationKind

wenumerations
WireUsageKind
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wenumerations
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other other other other

IEC 313/13

Figure 36 — Class diagram Assetinfo::DCIMWirelnfo

Figure 37 shows class diagram DCIMTransformerinfo.

This diagram shows classes used to model physical aspects of lines in DCIM.
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+  endNumber: Integer [0..1]
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+ r: Resistance [0..1]

+ ratedU: Voltage [0..1]

=+ insulationU: Veltage [0..1]

+  ratedS: ApparentPower [0..1]

<+ connectionKind: WindingConnection [0..1]

=+ emergencyS: ApparentPower [0.1]

+ shortTermS: ApparentPower [0..1]

~EnergisedEnd

0.

+ basePower: ApparentPower [§..1]
= temperature; Temperature [0]1]

1
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| 0.

téLoadTest

1 1 |
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0.*

+EnergisedEnd +GroundedEnds

1 1.

+GroundedEndShartCircuitTests

excitingGurrent: FerCent [0..1]

excitingCurrentZero: PerCent [0..1]
less: KilotctivePower [0..1]
IgssZera: KiloActivePower [0..1]
energisedEndVoltage: Voltage [0..1]

|u.."

+0OpenEndOpenCircuitTests

ShortCircuitTest
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OpenCircuitTest T

+ EnergisedEndVoltage: Voltage [0..1]
+ |penEndVoltage: Voltage [0..1]
< |phaseshift: AngleDegrees [0..1]

+ [EnergisedEndStep: Integer [0..1] e
<+ |ppenEndStep: Integer [0..1]

energisedEndStep: dnteger [0..1]
groundedEndStep-\Infeger [0..1]
leakagelmpedance Impedance [0..1]
leakagelmpedanceZero: Impedance [0..
loss: KilslstivePower [0..1]

lessZero MKiloActivePower [0..1]
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This

6.5.2

Bush

Figure 37 — Class diagram AssetInfo::DCIMTransformerinfo

BusbarSectioninfo

ar section"data.

Table 65-shows all attributes of BusbarSectionInfo.

diagram shows oneypart of classes used to model transformers in DCIM.

IEC| 314/13

- . P Laf
Fabte 65—=Attributesof-Assetinfor: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.

Tablp 67 shows all literals of CableConstructionKind.

Table 67 — Literals of Assetinfo::CableConstructionKind

literal

description

compacted

Compacted cable,

compressed

Compressed cable.

sector

Sectoptable.

segmental

Segmental cable.

solid

Solid cable.

stranded

Stranded cable.

other

Other kind of cable construction.

6.5.4 Cablelnfo

Cable data.

Tablp 68 shows all attributes of Cablelnfo.

Table 68 — Attributes of Assetinfo::Cablelnfo

name

type

description

constfuctionKind

CableConstructionKind

Kind of construction of this cable.

diamgterOverCore Length Diameter over the core, including any semi-con scregn;
I ld b th H ot 1 il i i ~H +

shottd-be-the-instHatingtayersinsidediameter

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 Cengtn TAherited from: Wirelnio
coreStrandCount Integer inherited from: Wirelnfo

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

rAC2 ResistancePerLength inherited from: Wirelnfo

rAC5 ResistancePerLength inherited from: Wirelnfo

rAC7 ResistancePerLength inherited from: Wirelnfo

rDC2 ResistancePerLength inherited from: Wirelnfa
aliasName String inherited from: IdentifiedObject
mRID String inherited from:¢dentifiedObject
name String inherited from:-ldentifiedObject
Table 69 shows all association ends of CableInfo'with other classes.

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

[mul [mult to] name type description
from

[0..%] [0..*] Impedances PerLengthimpedance inherited from: Wirelnfo

[0..1] [0..*] PowerSystemResourcée 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
6.5.5 CableOuterJacketKind enumeration

Kind'of cabte outerjacket:

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 71 shows all literals of CableShieldMaterialKind.

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.

ConcentricNeutralCablelnfo

Congentric neutral cable data.

Table 72 shows all attributes of ConcentricNeutralCablelnfo.

Table 72 — Attributes of ‘Assetinfo::ConcentricNeutralCablelnfo

name type description
diamgterOverNeutral Length Diameter over the concentric neutral strands.
neutralStrandCount Integer Number of concentric neutral strands.
neutralStrandRadius Length Outside radius of the neutral strand.
neutralStrandGmr Length Geometric mean radius of the neutral strand.
neutralStrandRDC20 ResistancePerLength DC resistance per unit length of the neutral strand at 20 [°'C.
constfuctionKind CableConstructionKind inherited from: Cablelnfo
diamgterOyerCore Length inherited from: Cablelnfo
diamgterOverinsulation | 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

rAC2 ResistancePerCengin Inherited from: wirelnfo

rAC5 ResistancePerLength inherited from: Wirelnfo

rAC7 ResistancePerLength inherited from: Wirelnfo

rDC2 ResistancePerLength inherited from: Wirelnfo

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

Table 73 shows all association ends of ConcentricNeutralCablelnfo with other classes.

Table 73 — Association ends of Assetinfo::ConcentricNeutralCablelnfo

with other classes

[mul [mult to] name type description
from

[0..%] [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-lpad test results determine core admittance parameters. They include exciting current and
core|loss mgasurements from applying voltage to one winding. The excitation may be pogitive
sequence-"or zero sequence. The test may be repeated at different voltages to measure

satufation:

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 NoLoadTest with other classes.

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

[mul [mult to] name type description

from

[0..7] [0..1] EnergisedEnd TransformerEndInfo Transformer endthat current is applied
to in this no-load test.

[0..1] [0..*] DiagramObjects DiagramObject inheritedArom: IdentifiedObject

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

6.5.9 OpenCircuitTest

Open-circuit test results verify winding turn ratios<and phase shifts. They include indliced
voltdge and phase shift measurements on open=gircuit windings, with voltage applied tg the
energised end. For three-phase windings, the“excitation can be a positive sequence|(the
defallt) or a zero sequence.

Table 76 shows all attributes of OpenCircuitTest.

Table 76 — Attributes of Assetinfo::OpenCircuitTest

name type description
energisedEndStep Integer Tap step number for the energised end of the test pair.
openkndStep Integer Tap step number for the open end of the test pair.
energisedEndVoltage, |“Voltage Voltage applied to the winding (end) during test.
openkndVoltage Voltage Voltage measured at the open-circuited end, with the energised|

end set to rated voltage and all other ends open.

phasgShift AngleDegrees Phase shift measured at the open end with the energised end skt
to rated voltage and all other ends open.

baseRower ApparentRower 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: |dentifiedQbject

6.5.10 OverheadWirelnfo

Overhead wire data.

Table 78 shows all attributes of OverheadWirelnfo.

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

insuldted Boolean inherited from: Wirelnfo.

insuldtionMaterial WirelnsulationKind inherited from: WirélInfo

insuldtionThickness Length inherited fromyWirelnfo

mateifial WireMaterialKind inherited from: Wirelnfo

sizeDfescription String inherited from: Wirelnfo

radiu Length inherited from: Wirelnfo

strangCount Integer inherited from: Wirelnfo

coreRadius Length inherited from: Wirelnfo

core§trandCount Integer inherited from: Wirelnfo

gmr Length inherited from: Wirelnfo

ratedCurrent CurrentFlow inherited from: Wirelnfo

rAC2 ResistancePerLength inherited from: Wirelnfo

rAC5 ResistancePerLength inherited from: Wirelnfo

rAC7 ResistancePerLength inherited from: Wirelnfo

rDC2 ResistancePerLength inherited from: Wirelnfo

aliasName 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 TNames Name Therted from: fdemifledobject
6.5.11 PowerTransformerinfo

Set ¢f power transformer data, from an equipment library.
Table 80 shows all attributes of PowerTransformerinfo.

Table 80 — Attributes of AssetIinfo::PowerTransformerinfo

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

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

Table 81 — Association ends of Assetinfo::PowerTransformerinfo with other classes

[mul [mult to] name type description

from

[1..1] [1..*] TransformerTanklnfo TransformerTanklInfo Data for all the tanks described by thig
power transformer data.

[0..1] [0..*] PowerSystemReésource 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

6.5.12 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

Leakage impedance measured from a zero-sequence short-circuit
test.

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

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

baseRower ApparentPower inherited from: TransformerTest

tempegrature Temperature inherited from: TransformerTest

aliasName String inherited from: IdentifiedObject

mRID| String inherited from: IdentifiedObject

name| String inherited from: IdentifiedObject

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

Table 83 — Association ends of Assetinfo::ShortCircuitTest with other classes

[mul [mult to] name type description

from

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

[0..%] [1..1] EnergisedEnd TransfofmerEndInfo Transformer end that voltage is appliefl

to in this short-circuit test. The test
voltage is chosen to induce rated curr¢nt
in the energised end.

[0..1] [0..*] DiagramObjects

DiagramObject inherited from: IdentifiedObject

[1..1] [0..*] Names

Name inherited from: IdentifiedObject

6.5.13 Switchinfo

Switeh data.

Table 84 shiows all attributes of SwitchlInfo.

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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Table 85 — Association ends of Assetinfo::Switchinfo 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..*] DiagramObijects DiagramObject inherited from: IdentifiedObject
[1..1] [0..*] Names Name inherited from: IdentifiedObject
6.5.14 TapChangerinfo

Tap

Tabl

changer data.

b 86 shows all attributes of TapChangerinfo.

Table 86 — Attributes of Assetinfo::TapChangerinfo

name type description

isTcu Boolean Whether this tap changer hasiunder load tap changing capabilities.

ptRat|o Float Built-in voltage transducer,ratio.

ctRat|o Float Built-in current transducer ratio.

ctRat|ng CurrentFlow Built-in current transformer primary rating.

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

neutralStep Integer The neutraltap 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.

step\foltagelncrement | PerCent Tap step increment, in per cent of rated voltage, per step position.

stepPhaselncrement AngleDegrees Phase shift per step position.

ratedYoltage Voltage Rated voltage.

ratedfpparentPower ApparentPower | Rated apparent power.

ratedfurrent CurrentFlow Rated current.

bil Voltage Basic Insulation Level (BIL) expressed as the impulse crest voltagef of a
nominal wave, typically 1,2 X 50 ps. This is a measure of the ability of
the insulation to withstand very high voltage surges.

frequéncy Frequency Frequency at which the ratings apply.

aliasName String inherited from: IdentifiedObject

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
name type description
tapelap PerCent Percentage of the tape shield width-that overlaps in each
wrap, typically 10 % to 25 %.
tapeTlhickness Length Thickness of the tape shield, before wrapping.
constfuctionKind CableConstructionKind inherited from: Cablelnfo
diamgterOverCore Length inherited from: Cablelnfo
diamgterOverinsulation | Length inherited from:,Cablelnfo
diamgterOverJacket Length inherited from:) Cablelnfo
diamgterOverScreen Length inherited from: Cablelnfo
nominalTemperature Temperature inherited from: Cablelnfo
outerJacketKind CableOuterJacketKind ifherited from: Cablelnfo
sheathAsNeutral Boolean inherited from: Cablelnfo
shieldMaterial CableShieldMaterialKind | inherited from: Cablelnfo
isStrgndFill Boolean inherited from: Cablelnfo
insuldted Boolean inherited from: Wirelnfo
insuldtionMaterial WirelnsulationKind inherited from: Wirelnfo
insuldtionThickness Length inherited from: Wirelnfo
matetjial WireMaterialKind inherited from: Wirelnfo
sizeDfescription String inherited from: Wirelnfo
radiu Length inherited from: Wirelnfo
strangCount Integer inherited from: Wirelnfo
coreRadius Length inherited from: Wirelnfo
coreStrandCount Infngnr 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] [0..*] DiagramObjects DiagramObject inherited from: IdentifiedObject

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

6.5.16 TransformerEndinfo

Tranjsformer end data.

Table 90 shows all attributes of TransformerEndInfo.

Table 90 — Attributes of AssetInfo::TransfoermerEndinfo
name type description

endNpimber Integer Number for this transformer end, corresponding to the end's order if the
PowerTransformer,vectorGroup attribute. Highest voltage winding should
be 1.

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

conngctionKind WindingConnection | Kind“of connection.

r Resistance DC resistance.

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

insuldtionU Voltage Basic insulation level voltage rating.

rated$ ApparentPower Normal apparent power rating.

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

shortTermS ApparentPower Apparent power that this winding can carry for a short period of timeg (in
emergency).

aliasName String inherited from: IdentifiedObject

mRI Stritg heritedfromdentifredObject

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' trangformer
ends.

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

TransformerStarimpedance calculated from, this transformer
end datasheet:

[0..1] [0..*] EnergisedEndNoLoadTest NoLoadTest All no-loadtest measurements in
which this-transformer end was
energised.

[1..1] [0..*] OpenEndOpenCircuitTests | OpenCircuitTest All open-circuit test measurements
inwhich this transformer end wag
not excited.

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

EnergisedEndOpenCircuitTests in which this transformer end wasg
excited.

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

GroundedEndShortCircuitTests in which this transformer end wasg
short-circuited.

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

EnergisedEndShortCircuitTests in which this transformer end wasg
energised.

[1..%] [1..1] TransformerTankInfo TransformerTanklInfo Transformer tank data that this gnd
description is part of.

[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..*] DiagramQbijects DiagramObject inherited from: IdentifiedObject

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

6.5.17 FransformerTankinfo

Set ¢f 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.



https://iecnorm.com/api/?name=0c572533e3a61ea5958558cf13139cae

61968-11 © IEC:2013 - 113 -

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: IdentifiedObject

6.5.18 TransformerTest

Test|result for transformer ends, such as short-circuit, open-circuit (ex¢itation) or no-load

Table 94 shows all attributes of TransformerTest.

Table 94 — Attributes of Assetinfo::TransformerTest

test.

name

type description

baseRower

ApparentPower | Base power at which the tests are conducted, usually equal to the rateds of g
the involved transformer ends:

ne of

tempegrature | Temperature Temperature at which the test is conducted.
aliasName String inherited from: IdentifiedObject
mRID| String inherited from; (dentifiedObject
name| String inherited fram: IdentifiedObject

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

Table 95 — Association ends of AssetIinfo::TransformerTest with other classes

[mul [multito] name type description
from

[0..1] [0..*N\BiagramObijects DiagramObject inherited from: IdentifiedObject
[1..1] [0..%]'Names 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.



https://iecnorm.com/api/?name=0c572533e3a61ea5958558cf13139cae

114 -

Table 96 — Attributes of Assetinfo::Wirelnfo

61968-11 © IEC:2013

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 core.
coreStrandCount Integer (if used) Number of strands in the steel core.

gmr Length Geometric mean radius. If we replace the conductoer by a thin walled

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

nce

ratedCurrent

CurrentFlow

Current carrying capacity of the wire undér’stated thermal
conditions.

rAC2 ResistancePerLength | AC resistance per unit length of thesconductor at 25 °C.
rAC5 ResistancePerLength | AC resistance per unit length’ of.the conductor at 50 °C.
rAC7 ResistancePerLength | AC resistance per unit length of the conductor at 75 °C.
rDC2 ResistancePerLength | DC resistance per unit,length of the conductor at 20 °C.
aliasName String inherited from: IdentifiedObject
mRID String inherited fromxldentifiedObject
name| String inherited from: IdentifiedObject

Tablp 97 shows all association ends ofWirelnfo with other classes.

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

[mul [mult to] name type description

from

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

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

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

[0..1] [0.4]:ASsetModel AssetModel inherited from: Assetinfo

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

[1..1] fo—Neames Neme inherited-from—dentifiedObieet
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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.

buty

Butyl wire insulation.

ethyjenePropyleneRubber

Ethylene propylene rubber wire insulation.

high[MolecularWeightPolyethylene

High nolecular weight polyethylene wire insulation.

treeResistantHighMolecularWeightPolyethylene

Tree resistant high molecular weight polyethylene wire
insulation.

lowQapacitanceRubber

Low capacitance rubber wire insulation.

oilPaper

Qil paper wire insulation.

ozomeResistantRubber

Ozone resistant rubber wire insulation.

belt¢dPilc Belted pilc wire insulation:
unbeltedPilc Unbelted pilc wire insulation.
rubfer Rubber wire insulation.

silicpnRubber

Silicon rubber"wire insulation.

varnishedCambricCloth

Varnished cambric cloth wire insulation.

varnishedDacronGlass

Varnished dacron glass wire insulation.

crosslinkedPolyethylene

Crosslinked polyethylene wire insulation.

treeRetardantCrosslinkedPolyethylene

Tree retardant crosslinked polyethylene wire insulation.

highPressureFluidFilled

High pressure fluid filled wire insulation.

othgr

Other kind of wire insulation.

6.5.21

Kind| of wire material.

WireMaterialKind enumeration

Table 99 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

phas SingtePhasekind—TSingtephaseornettrat-desigrationfor-the-wire—with-thisposition-

xCoord Displacement Signed horizontal distance from the wire at this position to a common reference
point.

yCooid Displacement Signed vertical distance from the wire at this position: above ground (positive
value) or burial depth below ground (negative value).

aliasName | String inherited from: IdentifiedObject

mRID| String inherited from: IdentifiedObject

name| String inherited from: IdentifiedObject

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

Table 101 — Association ends of Assetinfo::WirePosition with other classes

[mul [mult to] name type description

from

[1..7] [0..1] WireSpacinglInfo WireSpacinglnfo Wire spacing data this wire position
belongs to.

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

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

6.5.23 WireSpacinglinfo

Wirel spacing data that assoeciates multiple wire positions with the line segment, and allov
calclilate line segmentimpedances. Number of phases can be derived from the numb
assqgciated wire positions whose phase is not neutral.

Table 102 shows-all attributes of WireSpacinglnfo.

Table 102 — Attributes of Assetinfo::WireSpacinginfo

s to
r of

maine typl‘; dca\.l;pt;ull
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: IdentifiedObject

6.5.24 WireUsageKind enumeration

Kind

Tabl

6.6

6.6.1

This

netw

Figu

of wire usage.

Table 104 — Literals of Assetinfo::WireUsageKind

e 104 shows all literals of 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.

Package Work

General

package containg“the core information classes that support work management
ork extension planning applications.

re 38 shows class diagram Worklnheritance.

and
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Document Lest
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FTECONNECE
Work
other

IEC 315/13

Figure 38 — Class diagram Work::WorklInheritance

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

Figure 39 shows class diagram WorkOverview.

Dacuymaet
Work

+  kind: WorkKind [0.4)
+  priority: String [EN]
+ requestDateTimeo) DateTime [0..1]

IEC 316/13

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

6.6.2 WorkKind enumeration

Kind| of work.
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

~ 119

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.
priorify String Priority of work.
requestDateTime DateTime Date and time work was requested.
type String inherited from: Document
creat¢dDateTime DateTime inherited from: Document
lastMpdifiedDateTime | DateTime inherited from: Document
revisipnNumber String inherited from: Document
electrpnicAddress ElectronicAddress | inherited from: Document
subjeft String inherited from: Document
title String inherited from: Document
docStatus Status inherited from: Document
statug Status inherited from: Document
aliasName String inherited from: IdentifiedObject
mRID String inherited from\ldentifiedObject
name| String inherited from: IdentifiedObject
Tablp 107 shows all association ends @fWork with other classes.
Table 107 — Association ends of Work::Work with other classes
[mul [mult to] name type description
from
[0..%] [0..*] Customers Customer All the customers for which this work i
performed.
[0..1] [0..*] ConfigurationEvents ConfigurationEvent inherited from: Document
[0..1] [0..*] DiagramObijects 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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Common::
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e 41 shows class diagram CustomersOverview.

Figure 40 — Class diagram Customers::Customersinheritance

diagram shows the inheritance hierarehy for normative classes from this package, as
humerations and compound types;

Comman:: Comman::
Lecation OrganisationReole Common::
& Agreement
+
Sefwicelocation | Customer ‘ ServiceCategnrv‘ | CustomerAgreement ‘ CustomerAccount ‘ Tariff ‘ ‘ PricingStruciure

wenumeration: «enumerations «enumeration:

CustomerKind ServiceKind Rewvenuekind
residential electricity residential
residential AndCommercial gas nenResidential
residentialAndStrestlight water commercial
residentialStreetlightOthers time industrial
residentialFarmService heat irrigation
commercialindustrial refuse streetLight
pumpingload sewerage other
windMachine rates
energyserviceSupplier twlicence
energyserviceScheduler internet
internalUse cther
other

IEC B17/13

well

Dacumsmt Locgtion
+Cust A t: 3 i i
ustomerAccounts BustomerAccount CustomerAccount +SarvicelLocations Servicelocation
0..%| 5., illingCycle: String [0.1] |4 o7 accessMethod: String [0..1]
% budgetBill: String [0..1] " |+ siteAccessProblem: String [§..1]
=+ needsinspection: Boclean [0f.1]
ACustomer |1
- +CustomerAgreements —CustomerAgreements
Grgagisationfole o 0
Custpmer ~
c c " Agreement c a
N ind*C G i +Customer +CustomerAgreements +CustomerAgreements
ind GlistomerKind [0..1] g CustomerAgreement gl
- bl e Sl o2l
e i R 0.~ 0.
+ wvip: Boolean [0..1] =+ loadMgmt: 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

Figure 41 — Class diagram Customers::CustomersOverview


https://iecnorm.com/api/?name=0c572533e3a61ea5958558cf13139cae

61968-11 © IEC:2013 -121 -

This diagram shows normative classes from this package.

6.7.2 CustomerKind enumeration

Kind of customer.
Table 108 shows all literals of CustomerKind.

Table 108 - Literals of Customers::CustomerKind

Hterat deseription
residential Residential customer.
residentialAndCommercial 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.
pumpinglLoad Pumping load customer.
windMachine Wind machine customer.
energyServiceSupplier Customer as-energy service supplier.
energyServiceScheduler Customer/as energy service scheduler.
internalUse Intetpal”use customer.
other Other kind of customer.

6.7.3 RevenueKind enumeration

Accqunting classification of the type of revenue collected for the customer agreement,
typidally used to break down accounts for revenue accounting.

Table 109 shows all literals©f;RevenueKind.

Table 109 — Literals of Customers::RevenueKind

literal description
résidential Residential revenue.
nonResidential Non-residential revenue.
commercial Commercial revenue.
industrial Industrial revenue
irrigation Irrigation revenue.
streetLight Streetlight revenue.
other Other revenue kind.

6.7.4 ServiceKind enumeration

Kind of service.

Table 110 shows all literals of ServiceKind.
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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

Orgdnisation receiving services from service supplier.
Table 111 shows all attributes of Customer.

Table 111 — Attributes of Customers::Customer

pame type description

kind CustomerKind | Kind of customer.

specifilNeed String True if custefmer organisation has special service needs such as life suppqrt,
hospitals, etc.

vip Boolean Trug, if this is an important customer. Importance is for matters different than
those in 'specialNeed' attribute.

pucNyimber String (if applicable) Public utilities commission (PUC) identification number.

status Status Status of this customer.

aliasName String inherited from: IdentifiedObject

mRID| Stfing inherited from: IdentifiedObject

name String inherited from: IdentifiedObject

Tabled4.2 shows all association ends of Customer with other 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
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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
6.7.6 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

commen—information—from—the—various—types—of —customer—agreements—to—create—billings
(invqices) for a customer and receive payment.
Table 113 shows all attributes of CustomerAccount.
Table 113 — Attributes of Customers::CustomerAccount
name type description
billindCycle String Cycle day on which the associated customer account will normally be
billed, used to determine when to preduce the billing.
budgg¢tBill String Budget bill code.
type String inherited from: Document
creat¢dDateTime DateTime inherited from: Documeént
lastMpdifiedDateTime | DateTime inherited from: Doeument
revisipnNumber String inherited from: ‘Document
electrpnicAddress ElectronicAddress | inherited froms Document
subjeft String inherited\from: Document
title String inherited from: Document
docStatus Status inherited from: Document
statug Status inherited from: Document
aliasName 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.
Tlable-114 — Association ends of Customers::CustomerAccount with other classep
[mul [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

loadMgmt String Load management code.
signDfate Date inherited from: Agreement
validifyInterval DateTimelnterval inherited from: Agreement

type String inherited from: Document
creat¢dDateTime DateTime inherited from: Document
lastMpdifiedDateTime | DateTime inherited from: Document
revisipnNumber String inherited from: Document
electrpnicAddress ElectronicAddress | inherited from: Document
subjeft String inherited from: Document

title String inherited from: Document
docStatus Status inherited from: Docunient
status Status inherited from: Decument
aliasName String inherited fram:yldentifiedObject
mRID String inherited from: IdentifiedObject
name| String inherited from: IdentifiedObject

Table 116 shows all association ends of CustomerAgreement with other classes.

Table 116 — Association(ends of Customers::CustomerAgreement with other classges

[mul [mult to] name type description

from

[0..%] [0..*] ServicelLqcations ServicelLocation All service locations regulated by this
customer agreement.

[0..1] [0..*] AuxiliaryAgreements AuxiliaryAgreement All (non-service related) auxiliary
agreements that refer to this customen
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

Grodping 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 reason$ for

grouping include state, customer classification, site characteristics, classification (i.e| fee

pricqg structure, deposit price structure, electric service price structure, etc.) and accounting

requjrements.

Table 117 shows all attributes of PricingStructure.

Table 117 — Attributes of Customers::PricingStructure
name type description

code String Unique user-allocated, kéy)for this pricing structure, used by
company representatives to identify the correct price structure for
allocating to a custemer. For rate schedules it is often prefixed py
a state code.

revenueKind RevenueKind (accounting)«Kind of revenue, often used to determine the grace
period allowed, before collection actions are taken on a custompr
(grace«periods vary between revenue classes).

taxExemption Boolean TrueJdif this pricing structure is not taxable.

dailyBstimatedUsage Integer Used in place of actual computed estimated average when histgry
of usage is not available, and typically manually entered by
customer accounting.

dailyGeilingUsage Integer Absolute maximum valid non-demand usage quantity used in
validating a customer's billed non-demand usage.

dailyHloorUsage Integer Absolute minimum valid non-demand usage quantity used in
validating a customer's billed non-demand usage.

type String inherited from: Document

creat¢dDateTime DateTime inherited from: Document

lastMpdifiedDateTime | DateTime inherited from: Document

revisipnNumber String inherited from: Document

electrpnicAddress ElectronicAddress | inherited from: Document

subject Strng fmhertted 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..*] [u..‘] Fariffs Fariff Atttariffsused Iuy this pliuilly structory.

[0..%] [0..*] CustomerAgreements CustomerAgreement All customer agreements with this
pricing structure.

[0..%] [1..1] ServiceCategory ServiceCategory Service category to which_this pricing
structure applies.

[0..1] [0..*] ConfigurationEvents ConfigurationEvent inherited from: Document

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

[1..1] [0..*] Names Name inherited fromy ldentifiedObject

6.7.9 ServiceCategory

Catggory of service provided to the customer.
Table 119 shows all attributes of ServiceCategory.

Table 119 — Attributes of Customers::ServiceCategory

name type description
kind ServiceKind Kind of service.
aliasName 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.

Fable 120.~Association ends of Customers::ServiceCategory with other classeg

[mul [mult to] name type description
from

N ey g TS Ay P 4 4 el fmre gl
[01] |_U.. ] \JUIIIIHUIG[IUIII_VUII[D \JUIIIIHUIG[IUIII_VUII[ ATl L:UIIIIBUIG[IUII CVTITS Licaltcu 1or it

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

~127 -

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
nynmpln a rh:-:nri'ntinn of where to abhtain a I(ny if the fnr‘ility is
unmanned and secured.
siteA¢cessProblem 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.
needgInspection Boolean True if inspection is needed of facilities at this\service location.
This could be requested by a customer, due.to"suspected
tampering, environmental concerns (e.g.,(afire in the vicinity), ¢r
to correct incompatible data.
type String inherited from: Location
mainAddress StreetAddress inherited from: Location
secorldaryAddress StreetAddress inherited from: Location
phong1 TelephoneNumber | inherited from: Location
phong2 TelephoneNumber | inherited from: Location
electrpnicAddress ElectronicAddress inherited from;\Loeation
geolnfoReference String inherited from+Location
direcfjon String inherited\from: Location
statug Status inherited from: Location
aliasName String inherited from: IdentifiedObject
mRID| String inherited from: IdentifiedObject
name| String inherited from: IdentifiedObject
Table 122 shows all association ends of ServiceLocation with other classes.
[Table 122 — Association ends of Customers::ServiceLocation with other classes|
[mul [mult to] name type description
from
[0..1] [0>*] EndDevices EndDevice All end devices that measure the service
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

[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

startQate Date Date tariff was activated.

endDate Date (if tariff became inactive) Date tariff was terminated.
type String inherited from: Document
creat¢dDateTime DateTime inherited from: Document
lastMpdifiedDateTime | DateTime inherited from: Document
revisipnNumber String inherited from: Document
electrpnicAddress ElectronicAddress inherited from: Document

subjeft String inherited from: Document

title String inherited from: Document

docStatus Status inherited from: Documeént

statug Status inherited from: Document

aliasName String inherited from:NdentifiedObject

mRID String inherited from: IdentifiedObject

name String inherited from: IdentifiedObject

Tabl

B 124 shows all association ends of Tariff with other classes.

Table 124 — Association ends of Customers::Tariff with other classes

[mul [mult to] name type description

from

[0..7] [0..*] TariffProfiles TariffProfile All tariff profiles using this tariff.
[0..%] [0..*] PrieingStructures PricingStructure All pricing structures using this tariff.
[0..1] [0..*}.ConfigurationEvents ConfigurationEvent inherited from: Document

[0..1] [0..5]'DiagramObjects DiagramObject inherited from: IdentifiedObject
[1..1] f0..*] 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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Figufe 43 shows class diagram MeteringDatatypes.

Figure 42 — Class diagram Metering::Meteringlnheritance
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Figure 43 — Class diagram Metering::MeteringDatatypes
This

diagram_shows enumerations and compound types from this package.

Figufe 44 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.
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Figure 47 shows class diagram MeteringConfigurationEvents.
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Figure 47 — Class diagram Metering::MeteringConfigurationEvents

e 48 shows class diagram MeteringMeterReadings.

IEC PB24/13

diagram shows the subset of normative classes frtom this package focused on
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Figure 48 — Class diagram Metering::MeteringMeterReadings

This diagram shows the subset of normative classes from this package focused on meter
readings.

Figure 49 shows class diagram MeteringEventsAndControls.
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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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‘e 51 shows class diagram MeteringTypes.

aenumergticn|
ServiceMulkiplierfind

etRatio
ptRAtio
transformerfatic

IEC 327/13

diagrams shows the subset of normative classes from this package focused on
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Figure 51 — Class diagram Metering::MeteringTypes
This| diagram 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
has been disabled or is not being used.

amiCapable

Usage point is equipped with an AMI capable meter that is not yet currently equippgd
with a communications module.

nonMEtered

Usage point is not currently equipped with a meter.

6.8.3 ComDirectionKind enumeration

Kind|of communication direction.

Table 126 shows all li

Table 126 — Literals of Metering::€omDirectionKind

terals of ComDirectionKind.

literal

description

fromDevice

Communication is from device.

toDelice

Communication is to device\

biDirgctional

Communication with the\device is bi-directional.

6.8.4 ComTechno

Kind|of communication technology.

Table 127 shows all literals of ComTechnologyKind.

Table 127 — Literals of Metering::ComTechnologyKind

logyKind ‘@numeration

literal description

cellular Communicates using a public cellular radio network. A specific variant of 'rf'.

etherpet 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'.



https://iecnorm.com/api/?name=0c572533e3a61ea5958558cf13139cae

- 140 — 61968-11 © IEC:2013

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.

demapdResponse Demand response functions.

metrdlogy Presentation of metered values to a user or another system (always a function of a
meter, but might not be supported by a load control unit).

outageHistory Reporting historical power interruption data.

relaygProgramming Support for one or more relays that may be programmable in the meter (and tied to
TOU, time pulse, load control or other functions).

onRefluestRead On-request reads.

autonpomousDst Autonomous application of daylight saving time (DST).

electrjcMetering Electricity metering.

gasMptering Gas metering.

waterMetering Water metering.

6.8.6 MeterMultiplierKind enumeration

Kind|of meter multiplier.
Table 129 shows all literals of MeterMultiplierKind.

Table 129 - Literals of Metering::MeterMultiplierKind

literal description

kH Meter Kh.(watthour) constant. The number of watthours that must be applied to the
meter to cause one disk revolution for an electromechanical meter or the number 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 get
kWh.

kE Test constant.

ctRat{o Current transformer ratio used to convert associated quantities to real measuremens.

ptRat|o 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 cantrolled hy default QnHing: forthe rh:\\lim:\(e)

none Neither the start time nor the end time of an event or control action affecting one o
more devices is randomised.

6.8.8 ReadingReasonKind enumeration

Reason for the reading being taken.
Table 131 shows all literals of ReadingReasonKind.

Table 131 — Literals of Metering::ReadingReasonKind

literal desgcription

installation Reading(s) taken or to be taken in conjunction with installation of a meter.

remoyal Reading(s) taken or to be taken inJeonjunction with removal of a meter.

inquiry Reading(s) taken or to be taken‘in'response to an inquiry by a customer or other
party.

billing Reading(s) taken or to he taken in response to a billing-related inquiry by a customer
or other party. A variant-of 'inquiry'.

move|n Reading(s) taken orto be taken in conjunction with a customer move-in event.

movePut Reading(s) taken or to be taken in conjunction with a customer move-out event.

demanhdReset Reading(s).taken or to be taken in conjunction with the resetting of one or more
demand registers in a meter.

servigeDisconnect Reading(s) taken or to be taken in conjunction with a disconnection of service.

servigeConnect Reading(s) taken or to be taken in conjunction with a connection or re-connection of
service.

loadManagement Reading(s) taken or to be taken to support management of loads on distribution

networks or devices.

loadResearch 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!) devices.

Table 133 shows all literals of TransmissionModeKind.

Table 133 — Literals of Metering::TransmissionModeKind

literal description
normal Message transmission mode whereby messages or commands are sent to specific
devices.
anonymous 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 UsageRointConnectedKind.

Table 134 — Literals of Metering::UsagePointConnectedKind

literal description

conngcted Thelusage point is connected to the network and able to receive or send the
applicable commodity (electricity, gas, water, etc.).

physigallyDisconnectéd .| The usage point has been disconnected from the network at a point upstream of thg
meter. The usage point is unable to receive or send the applicable commodity
(electricity, gas, water, etc.). A physical disconnect is often achieved by utilising a
field crew.

logicdllyDisconnected The usage point has been disconnected through operation of a disconnect function
within the meter present at the usage point. The usage point is unable to receive of

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.
isManfagedCommerciallndustrialLoad | Boolean lTrug,- if the appliance is managed commercial or industrigl

oad.

isPoo]PumpSpadacuzzi Boolean True if the appliance is a pool, pump, spa or jacuzzi.
isSimpleMiscLoad Boolean True if the appliance is a simple miscellaneous load.
isSmartAppliance Boolean True if the appliance is a smart appliance.
isStripAndBaseboardHeater 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

Inhefent 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.

demapdResponse Boal€an True if demand response function is supported.

metrdlogy Baolean True if metrology function is supported.

outageHistory Boolean True if outage history function is supported.

relaygProgramming Boolean True if relays programming function is supported.

onRefluestRead Boolean True if on request read function is supported.

autonjomousDst Boolean True if autonomous DST (daylight saving time) function {s
supported.

communication Boolean True if communication function is supported.

conngctDiseonnect Boolean True if connect and disconnect function is supported.

electrjcMétering Boolean True if electric metering function is 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 Qllhjﬁf‘f of the end device caontral
duratijonindefinite Boolean True if 'duration’ is indefinite.

intervl

DateTimelnterval

Start and end time of an interval during which end device contr
actions are to be executed.

randgmisation

RandomisationKind

Kind of randomisation to be applied to the end device control agtions
to be executed.

6.8.15 RationalNumber compound

Ratipnal number = 'numerator' / 'denominator'.

Table 138 shows all attributes of RationalNumber.

Table 138 — Attributes of Metering::RationalNumber

name type description
numefator Integer Numerator.
denorninator Integer Denominator. Value 1 indicates the number is a simple integer.

6.8.16 Readinglnterharmonic compound

Interharmonics are represented as a rational
harmonics are represented using the same mechanism and identified by 'denominator'=1.

Table 139 shows all.attributes of Readinglnterharmonic.

Table 139 — Attributes of Metering::Readinginterharmonic

number 'numerator' / 'denominator’, | and

name

type

description

numefator

Integer

Interharmonic numerator. Value 0 means not applicable. Value |l
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'.

repor edDateTime

DateTime

(used nnly when there are detailed nudifing rnn'uirnmﬂnfe\ Date

and time at which the reading was first delivered to the metering
system.

timeStamp DateTime inherited from: MeasurementValue
sensdrAccuracy PerCent inherited from: MeasurementValue
aliasName 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

[mul [mult to] name type description

from

[0..1] [0..*] ReadingQualities ReadingQuality. All qualities of this reading.

[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

6.8.18 Channel

A sipgle 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 prov|ding

bulk|quantity 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

Com

Tabl

b 144 shows all attributes of ComFunction.

munication function of communication equipment or a device such as a meter.

Table 144 — Attributes of Metering::ComFunc¢tion

name type deslcription

amrAgdress String Communication ID number (e.d. serial number, |IP address,
telephone number, etc.) ef\the AMR module which serves this
meter.

amrRputer String Communication |IBnumber (e.g. port number, serial number, data
collector ID, etc.)of the parent device associated to this AMR
module.

direcfjon ComDirectionKind Kind of communication direction.

technplogy ComTechnologyKind | Kind of communication technology.

enabled Boolean inherited from: EndDeviceFunction

programID String thherited from: AssetFunction

firmwhprelD String inherited from: AssetFunction

hardwarelD String inherited from: AssetFunction

passwyord String inherited from: AssetFunction

configlD String inherited from: AssetFunction

aliasName String inherited from: IdentifiedObject

mRID String inherited from: IdentifiedObject

name| String inherited from: IdentifiedObject

Tablp 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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6.8.20 ComModule

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

amrPystem String Automated meter reading (AMR) system communicating wjth
this com module.

timelZoneOffset Minutes Time zone offset relative to GMT for the-location of this cdm
module.

supportsAutonomousDst Boolean If true, autonomous DST (daylight'savings time) function i$
supported.

type] String inherited from: Asset

utcNumber String inherited from: Asset

serigINumber String inherited from: Assgt

lotNimber String inherited from~Asset

purdhasePrice Money inherited from: Asset

critigal Boolean inherited\from: Asset

elecfronicAddress ElectronicAddress inherited from: Asset

lifeclycle LifecycleDate inherited from: Asset

accgptanceTest AcceptanceTest inherited from: Asset

initiglCondition String inherited from: Asset

initiglLossOfLife PerCent inherited from: Asset

statyis StatUs inherited from: Asset

aliagName String inherited from: IdentifiedObject

mRID String inherited from: IdentifiedObject

namfe String inherited from: IdentifiedObject

Tablp 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
from]

[0..1] [0..*] ComFunctions

description

All functions this communication module
performs.

ComFunction

[0..7] [0..*] PowerSystemResources inherited from: Asset
[0..7] [0..*] ActivityRecords
[0..1] [0..*] ConfigurationEvents

[0..7] [0..1] Location

PowerSystemResource

ActivityRecord inherited from: Asset

ConfigurationEvent inherited from: Asset

Location inherited from: Asset

[0..7] [0..*] OrganisationRoles inherited from: Asset
[0..7] [0..1] AssetContainer

[0..7] [0..1] AssetInfo

AssetOrganisationRole

AssetContainer inherited from: Asset

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.

Tablp 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 (critical-
peak pricing), RTP (real-time pricing), DLC~(direct load contrq|),
DBP (demand bidding program), BIP (base interruptible
program). Note that possible types change a lot and it would e
impossible to enumerate them all.

valigityInterval DateTimelnterval Interval within which the program-is valid.
aliagName String inherited from: IdentifiedQbject
mRID String inherited from: IdentifiedObject
namfe String inherited from: IdentifiedObject

D

Table 149 shows all association ends of DemandResponseProgram with other classes.

Table 149 — Association ends of Metering::DemandResponseProgram with other classes

[mylt [mult to] name type description
from]
[0..% [0..*] CustomerAgreements CustomerAgreement All customer agreements through whjch

the customer is enrolled in this demajnd
response program.

[0..* [0..*] UsagePointGroups UsagePointGroup All usage point groups enrolled in thig
demand response program.

[0..™ [0..*] EndDeviceGroups EndDeviceGroup All groups of end devices enrolled infthis
demand response program.

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

[1..1] [O5F"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.

instalfcede Strirg trstatetorcode:

amrSystem String Automated meter reading (AMR) system responsible for
communications to this end device.

timeZoneOffset Minutes Time zone offset relative to GMT for the location of\this end
device.

type String inherited from: Asset

utcNUmber String inherited from: Asset

serialNumber String inherited from: Asset

lotNumnber String inherited from: Asset

purchjasePrice Money inherited from: Asset

criticgl Boolean inherited from: Asset

electrpnicAddress ElectronicAddress inherited from: Assgt

lifecygle LifecycleDate inherited from: Asset

acceftanceTest AcceptanceTest inherited from: Asset

initialCondition String inherited from: Asset

initialf ossOfLife PerCent inherited from: Asset

status Status inherited from: Asset

aliasName String inherited from: IdentifiedObject

mRID String inherited from: IdentifiedObject

name| String inherited from: IdentifiedObject

Tablp 151 shows all association ends of EndDevice with other classes.

Table 151\~ Association ends of Metering::EndDevice with other classes

[mul [mult to] name type description

from

[0..%] [0..1] EndDevicelnfo EndDevicelnfo End device 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..7] [0..1] AssetInfo Assetlnfo inherited from: Asset
[0..1] [0..*] DiagramObjects DiagramObject inherited from: IdentifiedObject
[1..1] [0..*] Names Name inherited from: IdentifiedQbject
6.8.23 EndDeviceAction root class

Actid

n/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

name type description
comnjand String Command text:
duration Minutes Amount of;time the action of this control is to remain active.
duratjonIndefinite Boolean True if\the action of this control is indefinite.
startDateTime DateTime Start 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

[mul [mult to]\name type description

from

[0..1] [0..1] EndDeviceControl EndDeviceControl End device control issuing this end
device action.

6.8.24."VEndDeviceControl

Instructs an end device (or an end device group) to perform a specified action.

Table 154 shows all attributes of EndDeviceControl.
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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.

reas

Strimg

RUGDUII i-UI i.ilv LaUIIi.IUi dbi.iUII i.ildi. d“UWb i.U UIUI.UIIIIiIIU iIUVV i.U

continue processing. For example, disconnect meter comman
may require different processing by the receiving system if.it

has been issued for a network-related reason (protection) or f]
a payment-related reason.

pr

sched

uledInterval

DateTimelnterval

(if control has scheduled duration) Date and time, interval the
control has been scheduled to execute within{

price

Bignal

FloatQuantity

(if applicable) Price signal used as parameter for this end
device control.

drPro|

gramLevel

Integer

Level of a demand response prognamrequest, where
O=emergency. Note: Attribute is(not 'defined on
DemandResponseProgram as-it is'not its inherent property (it
serves to control it).

drPro

pramMandatory

Boolean

Whether a demand response program request is mandatory.
Note: Attribute is not defined on DemandResponseProgram a
is not its inherent _property (it serves to control it).

b it

primafryDeviceTiming

EndDeviceTiming

Timing for the €ontfol actions performed on the device identifi
in the end device control.

ed

secorjdaryDeviceTiming | EndDeviceTiming Timing for'the control actions performed by devices that are
responding to event related information sent to the primary
deviee.indicated in the end device control. For example, load
control actions performed by a PAN device in response to
demand response event information sent to a PAN gateway
server.

aliasName String inherited from: IdentifiedObject

mRID| String inherited from: IdentifiedObject

name| String inherited from: IdentifiedObject

Tabl

b 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.

[O__*] [1 1] Fndnn\lir‘n(‘nnfranylnﬂ Fndnn\/inn(‘nnfrany'nn T\J/'nn of this end device control

[0..7] [0..*] UsagePoints UsagePoint All usage points receiving commands
from this end device control.

[0..7] [0..*] EndDeviceGroups EndDeviceGroup All end device groups receiving
commands from this end device contrgl.

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

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

6.8.25 EndDeviceControlType

Detdiled description for a control produced by an end devices Values in attributes allow for
ion of recommended codes to be used for identifying end device controls as follpws:
<typg>.<domain>.<subDomain>.<eventOrAction>.

crea

Table 156 shows all attributes of EndDeviceControlType.

Table 156 — Attributes of Metering::EndDeviceControlType

name type description

type String Jype of physical device from which the control was created. A
value of zero (0) can be used when the source is unknown.

domajn String High-level nature of the control.

subD¢main String More specific nature of the control, as a further sub-categorisat|on
of 'domain’.

eventPrAction 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.

aliasName 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.

issuefTrackinglD String Identifier assigned by the initiator (e.g. retail electric provider) qf
an end device control action to uniquely identify the demand
response event, text message, or other subject of the coftrol
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.

issueflD String Unique identifier of the business entity originating’an end device
control.

creat¢dDateTime DateTime inherited from: ActivityRecord

type String inherited from: ActivityRecord

severjty 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 frém:rldentifiedObject

Table 159 shows all association ends of;EndDeviceEvent with other classes.

Table 159 — Association ends of Metering::EndDeviceEvent with other classes

[mul [mult to] name type description

from

[0..%] [0..1] EndDevice EndDevice End device that reported this end devite
event.

[0..%] [1..1] EndDeviceEventType 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..%] [0;1] MeterReading MeterReading Set of measured values to which this
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

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

[mul [mult to] name type description

from

[0..7] [0..1] EndDeviceEvent EndDeviceEvent End device owning this detail,

6.8.28 EndDeviceEventType

Detdiled description for an event produced by an end device. Vajues in attributes allow for
creation of recommended codes to be used for identifying end~device events as follpws:
<typg>.<domain>.<subDomain>.<eventOrAction>.

Tabl

Table 162 — Attributes of Metering::EndDeviceEventType

b 162 shows all attributes of EndDeviceEventType.

name type description

type String Type ofphysical device from which the event was created. A
value of'zero (0) can be used when the source is unknown.

domajn String High-level nature of the event. By properly classifying events by a
small set of domain codes, a system can more easily run reports
based on the types of events that have occurred or been
received.

subD@main String More specific nature of the event, as a further sub-categorisatign
of 'domain’.

eventPrAction String The most specific part of this event type. It is mainly in the forn| of
a verb that gives action to the event that just occurred.

aliasName 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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6.8.29 EndDeviceFunction
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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 Bootean Froeif-the-functiontsenabted-
programID String inherited from: AssetFunction
firmwhrelD String inherited from: AssetFunction
hardwarelD String inherited from: AssetFunction
password String inherited from: AssetFunction

configID String inherited from: AssetFunction
aliasName 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.

[able 165 — Association ends of Metering::EndDeviceFunction with other classes

[mul [mult to] name type description
from
[0..%] [0..1] EndDevice EndDgeyvice End device that performs this function
[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
Abstraction forrmanagement of group communications within a two-way AMR system of the
data|for a group of related end devices. Commands can be issued to all of the end deyices
that | belongsto the group using a defined group address and the underlying AMR
communication 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.
[01] [ﬂ *] niagrqmﬁhjnr\f: niagramﬁhjnr\f inherited from: Idnnfifindﬂhjnnf
[1..1] [0..*] Names Name inherited from: IdentifiedObject

6.8.31 EndDevicelnfo

End [device data.
Tablp 168 shows all attributes of EndDevicelnfo.

Table 168 — Attributes of Metering::EndDevicelnfo

name type description

capahility EndDeviceCapability Inherent capabilities.of the device (i.e., the functions it supporty).

phasgCount Integer Nu:r,)nber of potential phases the end device supports, typically 0, 1
or 3.

ratedfurrent CurrentFlow Rated current:

ratedYoltage Voltage Rated\voltage.

isSoligState Boolean If true, this is a solid state end device (as opposed to a
mechanical or electromechanical device).

aliasName String inherited from: IdentifiedObject

mRID String inherited from: IdentifiedObject

name| String inherited from: IdentifiedObject

Tablp 169 shows allassociation ends of EndDevicelnfo with other classes.

Table 169 Association ends of Metering::EndDevicelnfo with other classes

[mul [mult to] name type description

from

[0..1] [0_*]1 EndDevices EndDevice All end devices describhed with this dafia.
[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..7] [0 TTniervalReadings ThiervalReading Tnierval reading contained In this DIOCK.

[0..%] [1..1] ReadingType ReadingType Type information for interval reading
values contained in this block

[0..7] [0..1] MeterReading MeterReading Meter reading containing this,interval
block.

6.8.33 IntervalReading

Datgq captured at regular intervals of time. Interval data could be“captured as incremé¢ntal

data| absolute data, or relative data. The source for the data is usually a tariff quantity gr an

engipeering quantity. Data is typically captured in time-tagged, uniform, fixed-length inte

of 5 min, 10 min, 15 min, 30 min, or 60 min.

rvals

NOTH Interval Data is sometimes also called "Interval Data Readings" (IDR).
Table 171 shows all attributes of IntervalReading;
Table 171 — Attributes-of-Metering::IntervalReading

name type description
value Float inherited from: BaseReading
source String inherited from: BaseReading
timeFeriod DateTimelnterval inherited from: BaseReading
reporfedDateTime DateTime inherited from: BaseReading
timeStamp DateTime inherited from: MeasurementValue
sensdrAccuracy PerCent inherited from: MeasurementValue
aliasName 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

Phyjmmmmwmg

congumption and detection of events.

Table 173 shows all attributes of Meter.

Table 173 — Attributes of Metering::Meter
name type description

formNumber String Meter form designation per ANSI C12.10 or other applicable
standard. An alphanumeric designatjon denoting the circuit
arrangement for which the metér is applicable and its specific
terminal arrangement.

isVirtyal Boolean inherited from: EndDevice

isPan| Boolean inherited from: EndDeyice

instal|Code String inherited from: EndDevice

amrSystem String inherited froms EndDevice

timeZoneOffset Minutes inherited from: EndDevice

type String inherjted from: Asset

utcNymber String inherited from: Asset

serialNumber String inherited from: Asset

lotNufnber String inherited from: Asset

purchasePrice Money inherited from: Asset

criticgl Boolean inherited from: Asset

electrpnicAddress ElectronicAddress inherited from: Asset

lifecygle LifecycleDate inherited from: Asset

accefjtanceTest AcceptanceTest inherited from: Asset

initialCondition String inherited from: Asset

initiall oss@fLife 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 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: EndDevice

[0..7] [0..*] EndDeviceGroups EndDeviceGroup inherited from: EndDevice

[0..%] [0..*] EndDeviceControls EndDeviceControl inherited frofms 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..%] [0..*] ActivityRecords ActivityRecord inherited from: Asset

[0..1] [0..*] ConfigurationEvents ConfigurationEvent inherited from: Asset

[0..%] [0..1] Location Location inherited from: Asset

[0..%] [0..*] OrganisationRoles AssetOrganisationRole inherited from: Asset

[0..%] [0..1] AssetContainer AssetContainer inherited from: Asset

[0..%] [0..1] AssetiInfo AssetInfo inherited from: Asset

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

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

6.8.35 MeterMultiplier

Mult|plier applied at the meter.

Table 175 shows 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.



https://iecnorm.com/api/?name=0c572533e3a61ea5958558cf13139cae

Table 176 — Association ends of Metering::MeterMultiplier with other classes

- 160 —

61968-11 © IEC:2013

[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 th values obtained from the meter.

Table 177 shows all attributes of MeterReading.

Table 177 — Attributes of Metering::MeterReading

name

type

description

valuepinterval

DateTimelnterval

Date and time interval”of the data items
contained within this meter reading.

isCoimcidentTrigger Boolean If true, thissmeter reading is the meter reading
for which other coincident meter readings are
requested.or provided.

aliasName String inhéerited from: IdentifiedObject

mRID String inherited from: IdentifiedObject

name String inherited from: IdentifiedObject

Table 178 shows all association ends of MeterReading with other classes.

Table 178 — Association ends of Metering::MeterReading with other classes

[mul [mult to] name type description

from

[0..%] [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 with
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..*] 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
revisipnNumber String inherited from: Document
electrpnicAddress ElectronicAddress inherited from: Document
subjeft 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 frém:TdentifiedObject
Table 180 shows all association ends of MeterServiceWork with other classes.

Table 180 — Association ends of Metering::MeterServiceWork with other classes

[mul [mult to] name type description

from

[0..%] [0..1] Meter Meter Meter on which this non-replacement
work is performed.

[0..%] [0..1] OldMeter Meter Old meter replaced by this work.

[0..%] [0..1] UsagePoint UsagePoint Usage point to which this meter service
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..*] Natmes Name inherited from: IdentifiedObject

6.8.38°/ MetrologyRequirement

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: IdentifiedObject

6.8.39 PanDemandResponse

PAN| control used to issue action/command to PAN devices during ademand responsejload
contfol event.

Table 183 shows all attributes of PanDemandResponse.

Table 183 — Attributes of Metering::PanDemandResponse

name type description
applignce ControlledAppliance | Appliance being controlled.
avglLgadAdjustment | PerCent Used to define a maximum energy usage limit as a percentage pf

the client'implementations specific average energy usage. The
load.adjustment percentage is added to 100 % creating a
percentage limit applied to the client implementations specific
dverage energy usage. A

coolirlgOffset Temperature Requested offset to apply to the normal cooling setpoint at the
time of the start of the event. It represents a temperature changd
that will be applied to the associated cooling set point. The
temperature offsets will be calculated per the local temperature
the thermostat. The calculated temperature will be interpreted g
the number of degrees to be added to the cooling set point.
Sequential demand response events are not cumulative. The
offsetstrattbeapptedtothemormatsetpoint:

[

n

[

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:

comnjand String inherited from: EndDeviceAction

duration Minutes inherited from: EndDeviceAction

duratjonIndefinite Boolean inherited from: EndDeviceAction

startDateTime DateTime inherited from: EndDeviceAction

Table 184 shows all association ends of PanDemandResponse with other classes.

T3ble 184 — Association ends of Metering::PanDemandResponse with other classgs

[mul [mult to] name type description
from
[0..1] [0..1] EndDeviceControl EndDeviceControl inherited from: EndDeviceAction

6.8.40 PanDisplay

PAN

action/command used to issue the displaying of text messages on PAN devices.

Table 185 shows all attributes of RanDisplay.

Table-185 — Attributes of Metering::PanDisplay

name type description
confimationRequired Boolean If true, the requesting entity (e.g. retail electrig
provider) requires confirmation of the successful
display of the text message.
priorify String Priority associated with the text message to be
displayed.
textMessage String Text to be displayed by a PAN device.

transinissionMode

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

name type description
providerlD Integer Unique identifier for the commodity provider
commjand String inherited from: EndDeviceAction
duratijon Minutes inherited from: EndDeviceAction
duratjonIndefinite Boolean inherited from: EndDeviceAction
startDateTime DateTime inherited from: EndDeviceAction

Table 188 shows all association ends of PanPricingwith other classes.

Table 188 — Association ends of Metering::PanPricing with other classes

[mul [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

Detdil for 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.



https://iecnorm.com/api/?name=0c572533e3a61ea5958558cf13139cae

	English
	CONTENTS
	FOREWORD
	INTRODUCTION
	1 Scope
	2 Normative references
	3 Terms and definitions
	4 CIM specification
	4.1 CIM modelling notation
	4.2 CIM packages
	4.2.1 General
	4.2.2 CIM packages
	4.2.3 CIM extensions for distribution packages (this part of IEC 61968)

	4.3 CIM UML modelling
	4.3.1 General
	4.3.2 Scope of UML model
	4.3.3 Extensibility
	4.3.4 Message payload (profile) definition

	4.4 DCIM model concepts and examples
	4.4.1 General
	4.4.2 Common concepts
	4.4.3 Network modelling concepts and examples
	4.4.4 Customers model
	4.4.5 Metering model
	4.4.6 Payment metering

	4.5 Other

	5 Detailed model
	5.1 Overview
	5.2 Context

	6 Top package IEC61968
	6.1 General
	6.2 IEC61968CIMVersion root class
	6.3 Package Common
	6.3.1 General
	6.3.2 Status compound
	6.3.3 PostalAddress compound
	6.3.4 StreetAddress compound
	6.3.5 StreetDetail compound
	6.3.6 TownDetail compound
	6.3.7 ElectronicAddress compound
	6.3.8 TelephoneNumber compound
	6.3.9 ActivityRecord
	6.3.10 Agreement
	6.3.11 ConfigurationEvent
	6.3.12 CoordinateSystem
	6.3.13 Document
	6.3.14 Location
	6.3.15 Organisation
	6.3.16 OrganisationRole
	6.3.17 PositionPoint root class
	6.3.18 TimePoint
	6.3.19 TimeSchedule
	6.3.20 UserAttribute root class

	6.4 Package Assets
	6.4.1 General
	6.4.2 AcceptanceTest compound
	6.4.3 LifecycleDate compound
	6.4.4 AssetModelUsageKind enumeration
	6.4.5 CorporateStandardKind enumeration
	6.4.6 SealConditionKind enumeration
	6.4.7 SealKind enumeration
	6.4.8 Asset
	6.4.9 AssetContainer
	6.4.10 AssetFunction
	6.4.11 AssetInfo
	6.4.12 AssetModel
	6.4.13 AssetOrganisationRole
	6.4.14 AssetOwner
	6.4.15 ComMedia
	6.4.16 Manufacturer
	6.4.17 ProductAssetModel
	6.4.18 Seal

	6.5 Package AssetInfo
	6.5.1 General
	6.5.2 BusbarSectionInfo
	6.5.3 CableConstructionKind enumeration
	6.5.4 CableInfo
	6.5.5 CableOuterJacketKind enumeration
	6.5.6 CableShieldMaterialKind enumeration
	6.5.7 ConcentricNeutralCableInfo
	6.5.8 NoLoadTest
	6.5.9 OpenCircuitTest
	6.5.10 OverheadWireInfo
	6.5.11 PowerTransformerInfo
	6.5.12 ShortCircuitTest
	6.5.13 SwitchInfo
	6.5.14 TapChangerInfo
	6.5.15 TapeShieldCableInfo
	6.5.16 TransformerEndInfo
	6.5.17 TransformerTankInfo
	6.5.18 TransformerTest
	6.5.19 WireInfo
	6.5.20 WireInsulationKind enumeration
	6.5.21 WireMaterialKind enumeration
	6.5.22 WirePosition
	6.5.23 WireSpacingInfo
	6.5.24 WireUsageKind enumeration

	6.6 Package Work
	6.6.1 General
	6.6.2 WorkKind enumeration
	6.6.3 Work

	6.7 Package Customers
	6.7.1 General
	6.7.2 CustomerKind enumeration
	6.7.3 RevenueKind enumeration
	6.7.4 ServiceKind enumeration
	6.7.5 Customer
	6.7.6 CustomerAccount
	6.7.7 CustomerAgreement
	6.7.8 PricingStructure
	6.7.9 ServiceCategory
	6.7.10 ServiceLocation
	6.7.11 Tariff

	6.8 Package Metering
	6.8.1 General
	6.8.2 AmiBillingReadyKind enumeration
	6.8.3 ComDirectionKind enumeration
	6.8.4 ComTechnologyKind enumeration
	6.8.5 EndDeviceFunctionKind enumeration
	6.8.6 MeterMultiplierKind enumeration
	6.8.7 RandomisationKind enumeration
	6.8.8 ReadingReasonKind enumeration
	6.8.9 ServiceMultiplierKind enumeration
	6.8.10 TransmissionModeKind enumeration
	6.8.11 UsagePointConnectedKind enumeration
	6.8.12 ControlledAppliance compound
	6.8.13 EndDeviceCapability compound
	6.8.14 EndDeviceTiming compound
	6.8.15 RationalNumber compound
	6.8.16 ReadingInterharmonic compound
	6.8.17 BaseReading
	6.8.18 Channel
	6.8.19 ComFunction
	6.8.20 ComModule
	6.8.21 DemandResponseProgram
	6.8.22 EndDevice
	6.8.23 EndDeviceAction root class
	6.8.24 EndDeviceControl
	6.8.25 EndDeviceControlType
	6.8.26 EndDeviceEvent
	6.8.27 EndDeviceEventDetail root class
	6.8.28 EndDeviceEventType
	6.8.29 EndDeviceFunction
	6.8.30 EndDeviceGroup
	6.8.31 EndDeviceInfo
	6.8.32 IntervalBlock root class
	6.8.33 IntervalReading
	6.8.34 Meter
	6.8.35 MeterMultiplier
	6.8.36 MeterReading
	6.8.37 MeterServiceWork
	6.8.38 MetrologyRequirement
	6.8.39 PanDemandResponse
	6.8.40 PanDisplay
	6.8.41 PanPricing
	6.8.42 PanPricingDetail root class
	6.8.43 PendingCalculation root class
	6.8.44 Reading
	6.8.45 ReadingQuality root class
	6.8.46 ReadingQualityType
	6.8.47 ReadingType
	6.8.48 Register
	6.8.49 ServiceMultiplier
	6.8.50 SimpleEndDeviceFunction
	6.8.51 UsagePoint
	6.8.52 UsagePointGroup
	6.8.53 UsagePointLocation

	6.9 Package LoadControl
	6.9.1 General
	6.9.2 RemoteConnectDisconnectInfo compound
	6.9.3 ConnectDisconnectFunction

	6.10 Package PaymentMetering
	6.10.1 General
	6.10.2 AccountMovement compound
	6.10.3 AccountingUnit compound
	6.10.4 BankAccountDetail compound
	6.10.5 Due compound
	6.10.6 LineDetail compound
	6.10.7 ChargeKind enumeration
	6.10.8 ChequeKind enumeration
	6.10.9 SupplierKind enumeration
	6.10.10 TenderKind enumeration
	6.10.11 TransactionKind enumeration
	6.10.12 AuxiliaryAccount
	6.10.13 AuxiliaryAgreement
	6.10.14 Card root class
	6.10.15 Cashier
	6.10.16 CashierShift
	6.10.17 Charge
	6.10.18 Cheque root class
	6.10.19 ConsumptionTariffInterval root class
	6.10.20 MerchantAccount
	6.10.21 MerchantAgreement
	6.10.22 PointOfSale
	6.10.23 Receipt
	6.10.24 ServiceSupplier
	6.10.25 Shift
	6.10.26 TariffProfile
	6.10.27 Tender
	6.10.28 TimeTariffInterval root class
	6.10.29 Transaction
	6.10.30 Transactor
	6.10.31 Vendor
	6.10.32 VendorShift


	Bibliography
	Figures
	Figure 1 – CIM packages
	Figure 2 – CIM extensions for distribution (DCIM) top-level packages
	Figure 3 – DCIM key classes
	Figure 4 – DCIM power system resource and asset locations
	Figure 5 – DCIM organization model
	Figure 6 – DCIM assets model
	Figure 7 – DCIM assets – specialising guidelines
	Figure 8 – DCIM phase modelling
	Figure 9 – DCIM load model
	Figure 10 – DCIM line connectivity model
	Figure 11 – DCIM conductor (line and cable datasheet) model
	Figure 12 – DCIM transformer connectivity model
	Figure 13 – DCIM transformer datasheet model
	Figure 14 – DCIM tap changer model
	Figure 15 – Example of a distribution transformer that can be modelled with DCIM
	Figure 16 – Example of a two-winding transformer connected as an autotransformer
	Figure 17 – DCIM auxiliary equipment
	Figure 18 – DCIM customers model
	Figure 19 – DCIM metering model
	Figure 20 – DCIM usage point model
	Figure 21 – DCIM end device model
	Figure 22 – Configuration events for metering
	Figure 23 – DCIM meter readings model
	Figure 24 – DCIM end device controls and events model
	Figure 25 – DCIM transacting model
	Figure 26 – DCIM receipting model
	Figure 27 – DCIM auxiliary agreement model
	Figure 28 – DCIM pricing structure model
	Figure 29 – Package diagram IEC61968::IEC61968Dependencies
	Figure 30 – Class diagram Common::CommonInheritance
	Figure 31 – Class diagram Common::CommonOverview
	Figure 32 – Class diagram Assets::AssetsInheritance
	Figure 33 – Class diagram Assets::AssetsOverview
	Figure 34 – Class diagram AssetInfo::AssetInfoInheritance
	Figure 35 – Class diagram AssetInfo::AssetInfoOverview
	Figure 36 – Class diagram AssetInfo::DCIMWireInfo
	Figure 37 – Class diagram AssetInfo::DCIMTransformerInfo
	Figure 38 – Class diagram Work::WorkInheritance
	Figure 39 – Class diagram Work::WorkOverview
	Figure 40 – Class diagram Customers::CustomersInheritance
	Figure 41 – Class diagram Customers::CustomersOverview
	Figure 42 – Class diagram Metering::MeteringInheritance
	Figure 43 – Class diagram Metering::MeteringDatatypes
	Figure 44 – Class diagram Metering::MeteringOverviewShort
	Figure 45 – Class diagram Metering::MeteringUsagePoints
	Figure 46 – Class diagram Metering::MeteringEndDevices
	Figure 47 – Class diagram Metering::MeteringConfigurationEvents
	Figure 48 – Class diagram Metering::MeteringMeterReadings
	Figure 49 – Class diagram Metering::MeteringEventsAndControls
	Figure 50 – Class diagram Metering::MeteringMultipliers
	Figure 51 – Class diagram Metering::MeteringTypes
	Figure 52 – Class diagram LoadControl::LoadControlInheritance
	Figure 53 – Class diagram LoadControl::LoadControlOverview
	Figure 54 – Class diagram PaymentMetering::PaymentMeteringInheritance
	Figure 55 – Class diagram PaymentMetering::PaymentMeteringOverview
	Figure 56 – Class diagram PaymentMetering::PaymentMeteringRelationships
	Figure 57 – Class diagram PaymentMetering::Transacting
	Figure 58 – Class diagram PaymentMetering::Receipting
	Figure 59 – Class diagram PaymentMetering::AuxiliaryAgreement
	Figure 60 – Class diagram PaymentMetering::TariffProfile

	Tables
	Table 1 – Open wye/open delta transformer bank connections
	Table 2 – Attribute documentation
	Table 3 – Association ends documentation
	Table 4 – Enums documentation
	Table 5 – Attributes of IEC61968::IEC61968CIMVersion
	Table 6 – Attributes of Common::Status
	Table 7 – Attributes of Common::PostalAddress
	Table 8 – Attributes of Common::StreetAddress
	Table 9 – Attributes of Common::StreetDetail
	Table 10 – Attributes of Common::TownDetail
	Table 11 – Attributes of Common::ElectronicAddress
	Table 12 – Attributes of Common::TelephoneNumber
	Table 13 – Attributes of Common::ActivityRecord
	Table 14 – Association ends of Common::ActivityRecord with other classes
	Table 15 – Attributes of Common::Agreement
	Table 16 – Association ends of Common::Agreement with other classes
	Table 17 – Attributes of Common::ConfigurationEvent
	Table 18 – Association ends of Common::ConfigurationEvent with other classes
	Table 19 – Attributes of Common::CoordinateSystem
	Table 20 – Association ends of Common::CoordinateSystem with other classes
	Table 21 – Attributes of Common::Document
	Table 22 – Association ends of Common::Document with other classes
	Table 23 – Attributes of Common::Location
	Table 24 – Association ends of Common::Location with other classes
	Table 25 – Attributes of Common::Organisation
	Table 26 – Association ends of Common::Organisation with other classes
	Table 27 – Attributes of Common::OrganisationRole
	Table 28 – Association ends of Common::OrganisationRole with other classes
	Table 29 – Attributes of Common::PositionPoint
	Table 30 – Association ends of Common::PositionPoint with other classes
	Table 31 – Attributes of Common::TimePoint
	Table 32 – Association ends of Common::TimePoint with other classes
	Table 33 – Attributes of Common::TimeSchedule
	Table 34 – Association ends of Common::TimeSchedule with other classes
	Table 35 – Attributes of Common::UserAttribute
	Table 36 – Association ends of Common::UserAttribute with other classes
	Table 37 – Attributes of Assets::AcceptanceTest
	Table 38 – Attributes of Assets::LifecycleDate
	Table 39 – Literals of Assets::AssetModelUsageKind
	Table 40 – Literals of Assets::CorporateStandardKind
	Table 41 – Literals of Assets::SealConditionKind
	Table 42 – Literals of Assets::SealKind
	Table 43 – Attributes of Assets::Asset
	Table 44 – Association ends of Assets::Asset with other classes
	Table 45 – Attributes of Assets::AssetContainer
	Table 46 – Association ends of Assets::AssetContainer with other classes
	Table 47 – Attributes of Assets::AssetFunction
	Table 48 – Association ends of Assets::AssetFunction with other classes
	Table 49 – Attributes of Assets::AssetInfo
	Table 50 – Association ends of Assets::AssetInfo with other classes
	Table 51 – Attributes of Assets::AssetModel
	Table 52 – Association ends of Assets::AssetModel with other classes
	Table 53 – Attributes of Assets::AssetOrganisationRole
	Table 54 – Association ends of Assets::AssetOrganisationRole with other classes
	Table 55 – Attributes of Assets::AssetOwner
	Table 56 – Association ends of Assets::AssetOwner with other classes
	Table 57 – Attributes of Assets::ComMedia
	Table 58 – Association ends of Assets::ComMedia with other classes
	Table 59 – Attributes of Assets::Manufacturer
	Table 60 – Association ends of Assets::Manufacturer with other classes
	Table 61 – Attributes of Assets::ProductAssetModel
	Table 62 – Association ends of Assets::ProductAssetModel with other classes
	Table 63 – Attributes of Assets::Seal
	Table 64 – Association ends of Assets::Seal with other classes
	Table 65 – Attributes of AssetInfo::BusbarSectionInfo
	Table 66 – Association ends of AssetInfo::BusbarSectionInfo with other classes
	Table 67 – Literals of AssetInfo::CableConstructionKind
	Table 68 – Attributes of AssetInfo::CableInfo
	Table 69 – Association ends of AssetInfo::CableInfo with other classes
	Table 70 – Literals of AssetInfo::CableOuterJacketKind
	Table 71 – Literals of AssetInfo::CableShieldMaterialKind
	Table 72 – Attributes of AssetInfo::ConcentricNeutralCableInfo
	Table 73 – Association ends of AssetInfo::ConcentricNeutralCableInfowith other classes
	Table 74 – Attributes of AssetInfo::NoLoadTest
	Table 75 – Association ends of AssetInfo::NoLoadTest with other classes
	Table 76 – Attributes of AssetInfo::OpenCircuitTest
	Table 77 – Association ends of AssetInfo::OpenCircuitTest with other classes
	Table 78 – Attributes of AssetInfo::OverheadWireInfo
	Table 79 – Association ends of AssetInfo::OverheadWireInfo with other classes
	Table 80 – Attributes of AssetInfo::PowerTransformerInfo
	Table 81 – Association ends of AssetInfo::PowerTransformerInfo with other classes
	Table 82 – Attributes of AssetInfo::ShortCircuitTest
	Table 83 – Association ends of AssetInfo::ShortCircuitTest with other classes
	Table 84 – Attributes of AssetInfo::SwitchInfo
	Table 85 – Association ends of AssetInfo::SwitchInfo with other classes
	Table 86 – Attributes of AssetInfo::TapChangerInfo
	Table 87 – Association ends of AssetInfo::TapChangerInfo with other classes
	Table 88 – Attributes of AssetInfo::TapeShieldCableInfo
	Table 89 – Association ends of AssetInfo::TapeShieldCableInfo with other classes
	Table 90 – Attributes of AssetInfo::TransformerEndInfo
	Table 91 – Association ends of AssetInfo::TransformerEndInfo with other classes
	Table 92 – Attributes of AssetInfo::TransformerTankInfo
	Table 93 – Association ends of AssetInfo::TransformerTankInfo with other classes
	Table 94 – Attributes of AssetInfo::TransformerTest
	Table 95 – Association ends of AssetInfo::TransformerTest with other classes
	Table 96 – Attributes of AssetInfo::WireInfo
	Table 97 – Association ends of AssetInfo::WireInfo with other classes
	Table 98 – Literals of AssetInfo::WireInsulationKind
	Table 99 – Literals of AssetInfo::WireMaterialKind
	Table 100 – Attributes of AssetInfo::WirePosition
	Table 101 – Association ends of AssetInfo::WirePosition with other classes
	Table 102 – Attributes of AssetInfo::WireSpacingInfo
	Table 103 – Association ends of AssetInfo::WireSpacingInfo with other classes
	Table 104 – Literals of AssetInfo::WireUsageKind
	Table 105 – Literals of Work::WorkKind
	Table 106 – Attributes of Work::Work
	Table 107 – Association ends of Work::Work with other classes
	Table 108 – Literals of Customers::CustomerKind
	Table 109 – Literals of Customers::RevenueKind
	Table 110 – Literals of Customers::ServiceKind
	Table 111 – Attributes of Customers::Customer
	Table 112 – Association ends of Customers::Customer with other classes
	Table 113 – Attributes of Customers::CustomerAccount
	Table 114 – Association ends of Customers::CustomerAccount with other classes
	Table 115 – Attributes of Customers::CustomerAgreement
	Table 116 – Association ends of Customers::CustomerAgreement with other classes
	Table 117 – Attributes of Customers::PricingStructure
	Table 118 – Association ends of Customers::PricingStructure with other classes
	Table 119 – Attributes of Customers::ServiceCategory
	Table 120 – Association ends of Customers::ServiceCategory with other classes
	Table 121 – Attributes of Customers::ServiceLocation
	Table 122 – Association ends of Customers::ServiceLocation with other classes
	Table 123 – Attributes of Customers::Tariff
	Table 124 – Association ends of Customers::Tariff with other classes
	Table 125 – Literals of Metering::AmiBillingReadyKind
	Table 126 – Literals of Metering::ComDirectionKind
	Table 127 – Literals of Metering::ComTechnologyKind
	Table 128 – Literals of Metering::EndDeviceFunctionKind
	Table 129 – Literals of Metering::MeterMultiplierKind
	Table 130 – Literals of Metering::RandomisationKind
	Table 131 – Literals of Metering::ReadingReasonKind
	Table 132 – Literals of Metering::ServiceMultiplierKind
	Table 133 – Literals of Metering::TransmissionModeKind
	Table 134 – Literals of Metering::UsagePointConnectedKind
	Table 135 – Attributes of Metering::ControlledAppliance
	Table 136 – Attributes of Metering::EndDeviceCapability
	Table 137 – Attributes of Metering::EndDeviceTiming
	Table 138 – Attributes of Metering::RationalNumber
	Table 139 – Attributes of Metering::ReadingInterharmonic
	Table 140 – Attributes of Metering::BaseReading
	Table 141 – Association ends of Metering::BaseReading with other classes
	Table 142 – Attributes of Metering::Channel
	Table 143 – Association ends of Metering::Channel with other classes
	Table 144 – Attributes of Metering::ComFunction
	Table 145 – Association ends of Metering::ComFunction with other classes
	Table 146 – Attributes of Metering::ComModule
	Table 147 – Association ends of Metering::ComModule with other classes
	Table 148 – Attributes of Metering::DemandResponseProgram
	Table 149 – Association ends of Metering::DemandResponseProgram with other classes
	Table 150 – Attributes of Metering::EndDevice
	Table 151 – Association ends of Metering::EndDevice with other classes
	Table 152 – Attributes of Metering::EndDeviceAction
	Table 153 – Association ends of Metering::EndDeviceAction with other classes
	Table 154 – Attributes of Metering::EndDeviceControl
	Table 155 – Association ends of Metering::EndDeviceControl with other classes
	Table 156 – Attributes of Metering::EndDeviceControlType
	Table 157 – Association ends of Metering::EndDeviceControlType with other classes
	Table 158 – Attributes of Metering::EndDeviceEvent
	Table 159 – Association ends of Metering::EndDeviceEvent with other classes
	Table 160 – Attributes of Metering::EndDeviceEventDetail
	Table 161 – Association ends of Metering::EndDeviceEventDetail with other classes
	Table 162 – Attributes of Metering::EndDeviceEventType
	Table 163 – Association ends of Metering::EndDeviceEventType with other classes
	Table 164 – Attributes of Metering::EndDeviceFunction
	Table 165 – Association ends of Metering::EndDeviceFunction with other classes
	Table 166 – Attributes of Metering::EndDeviceGroup
	Table 167 – Association ends of Metering::EndDeviceGroup with other classes
	Table 168 – Attributes of Metering::EndDeviceInfo
	Table 169 – Association ends of Metering::EndDeviceInfo with other classes
	Table 170 – Association ends of Metering::IntervalBlock with other classes
	Table 171 – Attributes of Metering::IntervalReading
	Table 172 – Association ends of Metering::IntervalReading with other classes
	Table 173 – Attributes of Metering::Meter
	Table 174 – Association ends of Metering::Meter with other classes
	Table 175 – Attributes of Metering::MeterMultiplier
	Table 176 – Association ends of Metering::MeterMultiplier with other classes
	Table 177 – Attributes of Metering::MeterReading
	Table 178 – Association ends of Metering::MeterReading with other classes
	Table 179 – Attributes of Metering::MeterServiceWork
	Table 180 – Association ends of Metering::MeterServiceWork with other classes
	Table 181 – Attributes of Metering::MetrologyRequirement
	Table 182 – Association ends of Metering::MetrologyRequirement with other classes
	Table 183 – Attributes of Metering::PanDemandResponse
	Table 184 – Association ends of Metering::PanDemandResponse with other classes
	Table 185 – Attributes of Metering::PanDisplay
	Table 186 – Association ends of Metering::PanDisplay with other classes
	Table 187 – Attributes of Metering::PanPricing
	Table 188 – Association ends of Metering::PanPricing with other classes
	Table 189 – Attributes of Metering::PanPricingDetail
	Table 190 – Association ends of Metering::PanPricingDetail with other classes
	Table 191 – Attributes of Metering::PendingCalculation
	Table 192 – Association ends of Metering::PendingCalculation with other classes
	Table 193 – Attributes of Metering::Reading
	Table 194 – Association ends of Metering::Reading with other classes
	Table 195 – Attributes of Metering::ReadingQuality
	Table 196 – Association ends of Metering::ReadingQuality with other classes
	Table 197 – Attributes of Metering::ReadingQualityType
	Table 198 – Association ends of Metering::ReadingQualityType with other classes
	Table 199 – Attributes of Metering::ReadingType
	Table 200 – Association ends of Metering::ReadingType with other classes
	Table 201 – Attributes of Metering::Register
	Table 202 – Association ends of Metering::Register with other classes
	Table 203 – Attributes of Metering::ServiceMultiplier
	Table 204 – Association ends of Metering::ServiceMultiplier with other classes
	Table 205 – Attributes of Metering::SimpleEndDeviceFunction
	Table 206 – Association ends of Metering::SimpleEndDeviceFunction with other classes
	Table 207 – Attributes of Metering::UsagePoint
	Table 208 – Association ends of Metering::UsagePoint with other classes
	Table 209 – Attributes of Metering::UsagePointGroup
	Table 210 – Association ends of Metering::UsagePointGroup with other classes
	Table 211 – Attributes of Metering::UsagePointLocation
	Table 212 – Association ends of Metering::UsagePointLocation with other classes
	Table 213 – Attributes of LoadControl::RemoteConnectDisconnectInfo
	Table 214 – Attributes of LoadControl::ConnectDisconnectFunction
	Table 215 – Association ends of LoadControl::ConnectDisconnectFunctionwith other classes
	Table 216 – Attributes of PaymentMetering::AccountMovement
	Table 217 – Attributes of PaymentMetering::AccountingUnit
	Table 218 – Attributes of PaymentMetering::BankAccountDetail
	Table 219 – Attributes of PaymentMetering::Due
	Table 220 – Attributes of PaymentMetering::LineDetail
	Table 221 – Literals of PaymentMetering::ChargeKind
	Table 222 – Literals of PaymentMetering::ChequeKind
	Table 223 – Literals of PaymentMetering::SupplierKind
	Table 224 – Literals of PaymentMetering::TenderKind
	Table 225 – Literals of PaymentMetering::TransactionKind
	Table 226 – Attributes of PaymentMetering::AuxiliaryAccount
	Table 227 – Association ends of PaymentMetering::AuxiliaryAccount with other classes
	Table 228 – Attributes of PaymentMetering::AuxiliaryAgreement
	Table 229 – Association ends of PaymentMetering::AuxiliaryAgreementwith other classes
	Table 230 – Attributes of PaymentMetering::Card
	Table 231 – Association ends of PaymentMetering::Card with other classes
	Table 232 – Attributes of PaymentMetering::Cashier
	Table 233 – Association ends of PaymentMetering::Cashier with other classes
	Table 234 – Attributes of PaymentMetering::CashierShift
	Table 235 – Association ends of PaymentMetering::CashierShift with other classes
	Table 236 – Attributes of PaymentMetering::Charge
	Table 237 – Association ends of PaymentMetering::Charge with other classes
	Table 238 – Attributes of PaymentMetering::Cheque
	Table 239 – Association ends of PaymentMetering::Cheque with other classes
	Table 240 – Attributes of PaymentMetering::ConsumptionTariffInterval
	Table 241 – Association ends of PaymentMetering::ConsumptionTariffIntervalwith other classes
	Table 242 – Attributes of PaymentMetering::MerchantAccount
	Table 243 – Association ends of PaymentMetering::MerchantAccount with other classes
	Table 244 – Attributes of PaymentMetering::MerchantAgreement
	Table 245 – Association ends of PaymentMetering::MerchantAgreementwith other classes
	Table 246 – Attributes of PaymentMetering::PointOfSale
	Table 247 – Association ends of PaymentMetering::PointOfSale with other classes
	Table 248 – Attributes of PaymentMetering::Receipt
	Table 249 – Association ends of PaymentMetering::Receipt with other classes
	Table 250 – Attributes of PaymentMetering::ServiceSupplier
	Table 251 – Association ends of PaymentMetering::ServiceSupplier with other classes
	Table 252 – Attributes of PaymentMetering::Shift
	Table 253 – Association ends of PaymentMetering::Shift with other classes
	Table 254 – Attributes of PaymentMetering::TariffProfile
	Table 255 – Association ends of PaymentMetering::TariffProfile with other classes
	Table 256 – Attributes of PaymentMetering::Tender
	Table 257 – Association ends of PaymentMetering::Tender with other classes
	Table 258 – Attributes of PaymentMetering::TimeTariffInterval
	Table 259 – Association ends of PaymentMetering::TimeTariffInterval with other classes
	Table 260 – Attributes of PaymentMetering::Transaction
	Table 261 – Association ends of PaymentMetering::Transaction with other classes
	Table 262 – Attributes of PaymentMetering::Transactor
	Table 263 – Association ends of PaymentMetering::Transactor with other classes
	Table 264 – Attributes of PaymentMetering::Vendor
	Table 265 – Association ends of PaymentMetering::Vendor with other classes
	Table 266 – Attributes of PaymentMetering::VendorShift
	Table 267 – Association ends of PaymentMetering::VendorShift with other classes


	Français
	SOMMAIRE
	AVANT-PROPOS
	INTRODUCTION
	1 Domaine d'application
	2 Références normatives
	3 Termes et définitions
	4 Spécification CIM
	4.1 Notation de modélisation du CIM
	4.2 Paquetages CIM
	4.2.1 Généralités
	4.2.2 Paquetages CIM 
	4.2.3 Paquetages des extensions du CIM pour la distribution (le présent document)

	4.3 Modélisation UML du CIM 
	4.3.1 Généralités
	4.3.2 Domaine d'application du modèle UML
	4.3.3 Extensibilité
	4.3.4 Définition (profil) de charge utile de message

	4.4 Concepts du modèle DCIM et exemples
	4.4.1 Généralités
	4.4.2 Concepts communs
	4.4.3 Concepts et exemples de modélisation de réseau
	4.4.4 Modèle Customers (clients)
	4.4.5 Modèle Metering 
	4.4.6 PaymentMetering 

	4.5 Autre

	5 Modèle détaillé 
	5.1 Vue générale
	5.2 Contexte

	6 Paquetage supérieur CEI 61968 
	6.1 Généralités
	6.2 Classe racine IEC61968CIMVersion 
	6.3 Paquetage Common
	6.3.1 Généralités
	6.3.2 Compound Status
	6.3.3 Compound PostalAddress 
	6.3.4 Compound StreetAddress 
	6.3.5 Compound StreetDetail 
	6.3.6 Compound TownDetail 
	6.3.7 Compound ElectronicAddress 
	6.3.8 Compound TelephoneNumber 
	6.3.9 ActivityRecord
	6.3.10 Agreement
	6.3.11 ConfigurationEvent
	6.3.12 CoordinateSystem
	6.3.13 Document
	6.3.14 Location
	6.3.15 Organisation
	6.3.16 OrganisationRole
	6.3.17 Classe racine PositionPoint 
	6.3.18 TimePoint
	6.3.19 TimeSchedule
	6.3.20 Classe racine UserAttribute 

	6.4 Paquetage Assets
	6.4.1 Généralités
	6.4.2 Compound AcceptanceTest 
	6.4.3 Compound LifecycleDate
	6.4.4 Enumération AssetModelUsageKind
	6.4.5 Enumération CorporateStandardKind
	6.4.6 Enumération SealConditionKind
	6.4.7 Enumération SealKind
	6.4.8 Asset
	6.4.9 AssetContainer
	6.4.10 AssetFunction
	6.4.11 AssetInfo
	6.4.12 AssetModel
	6.4.13 AssetOrganisationRole
	6.4.14 AssetOwner
	6.4.15 ComMedia
	6.4.16 Manufacturer
	6.4.17 ProductAssetModel
	6.4.18 Seal

	6.5 Paquetage AssetInfo
	6.5.1 Généralités
	6.5.2 BusbarSectionInfo
	6.5.3 Enumération CableConstructionKind
	6.5.4 CableInfo
	6.5.5 Enumération CableOuterJacketKind
	6.5.6 Enumération CableShieldMaterialKind
	6.5.7 ConcentricNeutralCableInfo
	6.5.8 NoLoadTest
	6.5.9 OpenCircuitTest
	6.5.10 OverheadWireInfo
	6.5.11 PowerTransformerInfo
	6.5.12 ShortCircuitTest
	6.5.13 SwitchInfo
	6.5.14 TapChangerInfo
	6.5.15 TapeShieldCableInfo
	6.5.16 TransformerEndInfo
	6.5.17 TransformerTankInfo
	6.5.18 TransformerTest
	6.5.19 WireInfo
	6.5.20 Enumération WireInsulationKind 
	6.5.21 Enumération WireMaterialKind
	6.5.22 WirePosition
	6.5.23 WireSpacingInfo
	6.5.24 Enumération WireUsageKind

	6.6 Paquetage Work
	6.6.1 Généralités
	6.6.2 Enumération WorkKind
	6.6.3 Work

	6.7 Paquetage Customers
	6.7.1 Généralités
	6.7.2 Enumération CustomerKind
	6.7.3 Enumération RevenueKind
	6.7.4 Enumération ServiceKind
	6.7.5 Customer
	6.7.6 CustomerAccount
	6.7.7 CustomerAgreement
	6.7.8 PricingStructure
	6.7.9 ServiceCategory
	6.7.10 ServiceLocation
	6.7.11 Tariff

	6.8 Paquetage Metering
	6.8.1 Généralités
	6.8.2 Enumération AmiBillingReadyKind
	6.8.3 Enumération ComDirectionKind
	6.8.4 Enumération ComTechnologyKind
	6.8.5 Enumération EndDeviceFunctionKind
	6.8.6 Enumération MeterMultiplierKind
	6.8.7 Enumération RandomisationKind
	6.8.8 Enumération ReadingReasonKind
	6.8.9 Enumération ServiceMultiplierKind
	6.8.10 Enumération TransmissionModeKind
	6.8.11 Enumération UsagePointConnectedKind
	6.8.12 Compound ControlledAppliance
	6.8.13 Compound EndDeviceCapability
	6.8.14 Compound EndDeviceTiming
	6.8.15 Compound RationalNumber
	6.8.16 Compound ReadingInterharmonic
	6.8.17 BaseReading
	6.8.18 Channel
	6.8.19 ComFunction
	6.8.20 ComModule
	6.8.21 DemandResponseProgram
	6.8.22 EndDevice
	6.8.23 Classe racine EndDeviceAction 
	6.8.24 EndDeviceControl
	6.8.25 EndDeviceControlType
	6.8.26 EndDeviceEvent
	6.8.27 Classe racine EndDeviceEventDetail 
	6.8.28 EndDeviceEventType
	6.8.29 EndDeviceFunction
	6.8.30 EndDeviceGroup
	6.8.31 EndDeviceInfo
	6.8.32 Classe racine IntervalBlock 
	6.8.33 IntervalReading
	6.8.34 Meter
	6.8.35 MeterMultiplier
	6.8.36 MeterReading
	6.8.37 MeterServiceWork
	6.8.38 MetrologyRequirement
	6.8.39 PanDemandResponse
	6.8.40 PanDisplay
	6.8.41 PanPricing
	6.8.42 Classe racine PanPricingDetail 
	6.8.43 Classe racine PendingCalculation 
	6.8.44 Reading
	6.8.45 Classe racine ReadingQuality 
	6.8.46 ReadingQualityType
	6.8.47 ReadingType
	6.8.48 Register
	6.8.49 ServiceMultiplier
	6.8.50 SimpleEndDeviceFunction
	6.8.51 UsagePoint
	6.8.52 UsagePointGroup
	6.8.53 UsagePointLocation

	6.9 Paquetage LoadControl
	6.9.1 Généralités
	6.9.2 Compound RemoteConnectDisconnectInfo 
	6.9.3 ConnectDisconnectFunction

	6.10 Paquetage PaymentMetering
	6.10.1 Généralités
	6.10.2 Compound AccountMovement 
	6.10.3 Compound AccountingUnit 
	6.10.4 Compound BankAccountDetail 
	6.10.5 Compound Due 
	6.10.6 Compound LineDetail 
	6.10.7 Enumération ChargeKind
	6.10.8 Enumération ChequeKind
	6.10.9 Enumération SupplierKind
	6.10.10 Enumération TenderKind
	6.10.11 Enumération TransactionKind
	6.10.12 AuxiliaryAccount
	6.10.13 AuxiliaryAgreement
	6.10.14 Classe racine Card 
	6.10.15 Cashier
	6.10.16 CashierShift
	6.10.17 Charge
	6.10.18 Classe racine Cheque 
	6.10.19 Classe racine ConsumptionTariffInterval 
	6.10.20 MerchantAccount
	6.10.21 MerchantAgreement
	6.10.22 PointOfSale
	6.10.23 Receipt
	6.10.24 ServiceSupplier
	6.10.25 Shift
	6.10.26 TariffProfile
	6.10.27 Tender
	6.10.28 Classe racine TimeTariffInterval 
	6.10.29 Transaction
	6.10.30 Transactor
	6.10.31 Vendor
	6.10.32 VendorShift


	Bibliographie
	Figures
	Figure 1 – Paquetages CIM 
	Figure 2 – Paquetages de niveau supérieur d'extensions CIM pour la distribution (DCIM)
	Figure 3 – Classes-clés du DCIM
	Figure 4 – Emplacements des biens et des ressources du système électrique du modèle DCIM
	Figure 5 – Modèle d'organisation DCIM
	Figure 6 – Modèle de biens DCIM
	Figure 7 – Biens DCIM – lignes directrices de spécialisation
	Figure 8 – Modélisation de phase DCIM
	Figure 9 – Modèle de charge du DCIM
	Figure 10 – Modèle de connectivité de lignes DCIM
	Figure 11 – Modèle (feuille de données sur les lignes et les câbles) de conducteurs DCIM
	Figure 12 – Modèle de connectivité des transformateurs DCIM
	Figure 13 – Modèle de feuilles de données des transformateurs DCIM
	Figure 14 – Modèle de changeur de prise DCIM
	Figure 15 – Exemple de transformateur de distribution pouvant être modélisé par le DCIM
	Figure 16 – Exemple de transformateur à deux enroulements connecté comme un autotransformateur
	Figure 17 – Equipement auxiliaire DCIM
	Figure 18 – Modèle Customers DCIM 
	Figure 19 – Modèle de comptage du DCIM
	Figure 20 – Modèle de point d'usage DCIM 
	Figure 21 – Modèle de dispositif final DCIM
	Figure 22 – Événements de configuration pour le comptage
	Figure 23 – Modèle de relevés  de compteur DCIM
	Figure 24 – Modèle de commandes et événements de dispositif final DCIM 
	Figure 25 – Modèle de transaction du DCIM
	Figure 26 – Modèle d'acquittement du DCIM
	Figure 27 – Modèle d'accord auxiliaire du DCIM
	Figure 28 – Modèle de structure de tarification du DCIM 
	Figure 29 – Diagramme des paquetages IEC61968::IEC61968Dependencies
	Figure 30 – Diagramme de classe Common::CommonInheritance
	Figure 31 – Diagramme de classe Common::CommonOverview
	Figure 32 – Diagramme de classe Assets::AssetsInheritance
	Figure 33 – Diagramme de classe Assets::AssetsOverview
	Figure 34 – Diagramme de classe AssetInfo::AssetInfoInheritance
	Figure 35 – Diagramme de classe AssetInfo::AssetInfoOverview
	Figure 36 – Diagramme de classe AssetInfo::DCIMWireInfo
	Figure 37 – Diagramme de classe AssetInfo::DCIMTransformerInfo
	Figure 38 – Diagramme de classe Work::WorkInheritance
	Figure 39 – Diagramme de classe Work::WorkOverview
	Figure 40 – Diagramme de classe Customers: :CustomersInheritance
	Figure 41 – Diagramme de classe Customers::CustomersOverview
	Figure 42 – Diagramme de classe Metering::MeteringInheritance
	Figure 43 – Diagramme de classe Metering::MeteringDatatypes
	Figure 44 – Diagramme de classe Metering::MeteringOverviewShort
	Figure 45 – Diagramme de classe Metering::MeteringUsagePoints
	Figure 46 – Diagramme de classe Metering::MeteringEndDevices
	Figure 47 – Diagramme de classe Metering::MeteringConfigurationEvents
	Figure 48 – Diagramme de classe Metering::MeteringMeterReadings
	Figure 49 – Diagramme de classe Metering::MeteringEventsAndControls
	Figure 50 – Diagramme de classe Metering::MeteringMultipliers
	Figure 51 – Diagramme de classe Metering::MeteringTypes
	Figure 52 – Diagramme de classe LoadControl::LoadControlInheritance
	Figure 53 – Diagramme de classe LoadControl::LoadControlOverview
	Figure 54 – Diagramme de classe PaymentMetering::PaymentMeteringInheritance
	Figure 55 – Diagramme de classe PaymentMetering::PaymentMeteringOverview
	Figure 56 – Diagramme de classe PaymentMetering::PaymentMeteringRelationships
	Figure 57 – Diagramme de classe PaymentMetering::Transacting
	Figure 58 – Diagramme de classe PaymentMetering::Receipting
	Figure 59 – Diagramme de classe PaymentMetering::AuxiliaryAgreement
	Figure 60 – Diagramme de classe PaymentMetering::TariffProfile

	Tableaux
	Tableau 1 – Connexions de batterie de transformateur en étoile ouverte / triangle ouvert
	Tableau 2 – Documentation d'attribut
	Tableau 3 – Documentation des extrémités d'associations
	Tableau 4 – Documentation des enums 
	Tableau 5 – Attributs de IEC61968::IEC61968CIMVersion
	Tableau 6 – Attributs de Common::Status
	Tableau 7 – Attributs de Common::PostalAddress
	Tableau 8 – Attributs de Common::StreetAddress
	Tableau 9 – Attributs de Common::StreetDetail.
	Tableau 10 – Attributs de Common::TownDetail
	Tableau 11 – Attributs de Common::ElectronicAddress
	Tableau 12 – Attributs de Common::TelephoneNumber
	Tableau 13 – Attributs de Common::ActivityRecord
	Tableau 14 – Extrémités d'associations de Common::ActivityRecordavec les autres classes
	Tableau 15 – Attributs de Common::Agreement
	Tableau 16 – Extrémités d'associations de Common::Agreement avec les autres classes
	Tableau 17 – Attributs de Common::ConfigurationEvent
	Tableau 18 – Extrémités d'associations de Common::ConfigurationEventavec les autres classes
	Tableau 19 – Attributs de Common::CoordinateSystem
	Tableau 20 – Extrémités d'associations de Common::CoordinateSystemavec les autres classes
	Tableau 21 – Attributs de Common::Document
	Tableau 22 – Extrémités d'associations de Common::Document avec les autres classes
	Tableau 23 – Attributs de Common::Location
	Tableau 24 – Extrémités d'associations de Common::Location avec les autres classes
	Tableau 25 – Attributs de Common::Organisation
	Tableau 26 – Extrémités d'associations de Common::Organisationavec les autres classes
	Tableau 27 – Attributs de Common::OrganisationRole
	Tableau 28 – Extrémités d'associations de Common::OrganisationRole avec les autres classes
	Tableau 29 – Attributs de Common::PositionPoint
	Tableau 30 – Extrémités d'associations de Common::PositionPointavec les autres classes
	Tableau 31 – Attributs de Common::TimePoint
	Tableau 32 – Extrémités d'associations de Common::TimePoint avec les autres classes
	Tableau 33 – Attributs de Common::TimeSchedule
	Tableau 34 – Extrémités d'associations de Common::TimeScheduleavec les autres classes
	Tableau 35 – Attributs de Common::UserAttribute
	Tableau 36 – Extrémités d'associations de Common::UserAttributeavec les autres classes
	Tableau 37 – Attributs de Assets::AcceptanceTest
	Tableau 38 – Attributs de Assets::LifecycleDate
	Tableau 39 – Libellés de Assets::AssetModelUsageKind
	Tableau 40 – Libellés de Assets::CorporateStandardKind
	Tableau 41 – Libellés de Assets::SealConditionKind
	Tableau 42 – Libellés de Assets::SealKind
	Tableau 43 – Attributs de Assets::Asset
	Tableau 44 – Extrémités d'associations de Assets::Asset avec les autres classes
	Tableau 45 – Attributs de Assets::AssetContainer
	Tableau 46 – Extrémités d'associations de Assets::AssetContaineravec les autres classes
	Tableau 47 – Attributs de Assets::AssetFunction
	Tableau 48 – Extrémités d'associations de Assets::AssetFunctionavec les autres classes
	Tableau 49 – Attributs de Assets::AssetInfo
	Tableau 50 – Extrémités d'associations de Assets::AssetInfo avec les autres classes
	Tableau 51 – Attributs de Assets::AssetModel
	Tableau 52 – Extrémités d'associations de Assets::AssetModel avec les autres classes
	Tableau 53 – Attributs de Assets::AssetOrganisationRole
	Tableau 54 – Extrémités d'associations de Assets::AssetOrganisationRoleavec les autres classes
	Tableau 55 – Attributs de Assets::AssetOwner
	Tableau 56 – Extrémités d'associations de Assets::AssetOwner avec les autres classes
	Tableau 57 – Attributs de Assets::ComMediaAsset
	Tableau 58 – Extrémités d'associations de Assets::ComMediaAssetavec les autres classes
	Tableau 59 – Attributs de Assets::Manufacturer
	Tableau 60 – Extrémités d'associations de Assets::Manufacturer avec les autres classes
	Tableau 61 – Attributs de Assets::ProductAssetModel
	Tableau 62 – Extrémités d'associations de Assets::ProductAssetModelavec les autres classes
	Tableau 63 – Attributs de Assets::Seal
	Tableau 64 – Extrémités d'association de Assets::Seal avec les autres classes
	Tableau 65 – Attributs de AssetInfo::BusbarSectionInfo
	Tableau 66 – Extrémités d'associations de AssetInfo::BusbarSectionInfoavec les autres classes
	Tableau 67 – Libellés de AssetInfo::CableConstructionKind
	Tableau 68 – Attributs de AssetInfo::CableInfo
	Tableau 69 – Extrémités d'associations de AssetInfo::CableInfo avec les autres classes
	Tableau 70 – Libellés de AssetInfo::CableOuterJacketKind
	Tableau 71 – Libellés de AssetInfo::CableShieldMaterialKind
	Tableau 72 – Attributs de AssetInfo::ConcentricNeutralCableInfo
	Tableau 73 – Extrémités d'association de AssetInfo::ConcentricNeutralCableInfoavec les autres classes
	Tableau 74 – Attributs de AssetInfo::NoLoadTest
	Tableau 75 – Extrémités d'associations de AssetInfo::NoLoadTestavec les autres classes
	Tableau 76 – Attributs de AssetInfo::OpenCircuitTest
	Tableau 77 – Extrémités d'associations de AssetInfo::OpenCircuitTestavec les autres classes
	Tableau 78 – Attributs de AssetInfo::OverheadWireInfo
	Tableau 79 – Extrémités d'association de AssetInfo::OverheadWireInfoavec les autres classes
	Tableau 80 – Attributs de AssetInfo::PowerTransformerInfo
	Tableau 81 – Extrémités d'associations de AssetInfo::PowerTransformerInfoavec les autres classes
	Tableau 82 – Attributs de AssetInfo::ShortCircuitTest
	Tableau 83 – Extrémités d'associations de AssetInfo::ShortCircuitTestavec les autres classes
	Tableau 84 – Attributs de AssetInfo::SwitchInfo
	Tableau 85 – Extrémités d'associations de AssetInfo::SwitchInfoavec les autres classes
	Tableau 86 – Attributs de AssetInfo::TapChangerInfo
	Tableau 87 – Extrémités d'associations de AssetInfo::TapChangerInfoavec les autres classes
	Tableau 88 – Attributs de AssetInfo::TapeShieldCableInfo
	Tableau 89 – Extrémités d'associations de AssetInfo::TapeShieldCableInfoavec les autres classes
	Tableau 90 – Attributs de AssetInfo::TransformerEndInfo
	Tableau 91 – Extrémités d'associations de AssetInfo::TransformerEndInfoavec les autres classes
	Tableau 92 – Attributs de AssetInfo::TransformerTankInfo
	Tableau 93 – Extrémités d'associations de AssetInfo::TransformerTankInfoavec les autres classes
	Tableau 94 – Attributs de AssetInfo::TransformerTest
	Tableau 95 – Extrémités d'associations de AssetInfo::TransformerTestavec les autres classes
	Tableau 96 – Attributs de AssetInfo::WireInfo
	Tableau 97 – Extrémités d'associations de AssetInfo::WireInfo avec les autres classes
	Tableau 98 – Libellés de AssetInfo::WireInsulationKind
	Tableau 99 – Libellés de AssetInfo::WireMaterialKind
	Tableau 100 – Attributs de AssetInfo::WirePosition
	Tableau 101 – Extrémités d'associations de AssetInfo::WirePositionavec les autres classes
	Tableau 102 – Attributs de AssetInfo::WireSpacingInfo
	Tableau 103 – Extrémités d'associations de AssetInfo::WireSpacingInfoavec les autres classes
	Tableau 104 – Libellés de AssetInfo::WireUsageKind
	Tableau 105 – Libellés de Work::WorkKind
	Tableau 106 – Attributs de Work::Work
	Tableau 107 – Extrémités d'associations de Work::Work avec les autres classes
	Tableau 108 – Libellés de Customers::CustomerKind
	Tableau 109 – Libellés de Customers::RevenueKind
	Tableau 110 – Libellés de Customers::ServiceKind
	Tableau 111 – Attributs de Customers::Customer
	Tableau 112 – Extrémités d'associations de Customers::Customeravec les autres classes
	Tableau 113 – Attributs de Customers::CustomerAccount
	Tableau 114 – Extrémités d'associations de Customers::CustomerAccountavec les autres classes
	Tableau 115 – Attributs de Customers::CustomerAgreement
	Tableau 116 – Extrémités d'associations de Customers::CustomerAgreementavec les autres classes
	Tableau 117 – Attributs de Customers::PricingStructure
	Tableau 118 – Extrémités d'associations de Customers::PricingStructureavec les autres classes
	Tableau 119 – Attributs de Customers::ServiceCategory
	Tableau 120 – Extrémités d'associations de Customers::ServiceCategoryavec les autres classes
	Tableau 121 – Attributs de Customers::ServiceLocation
	Tableau 122 – Extrémités d'associations de Customers::ServiceLocationavec les autres classes
	Tableau 123 – Attributs de Customers::Tariff
	Tableau 124 – Extrémités d'associations de Customers::Tariff avec les autres classes
	Tableau 125 – Libellés de Metering::AmiBillingReadyKind
	Tableau 126 – Libellés de Metering::ComDirectionKind
	Tableau 127 – Libellés de Metering::ComTechnologyKind
	Tableau 128 – Libellés de Metering::EndDeviceFunctionKind
	Tableau 129 – Libellés de Metering::MeterMultiplierKind
	Tableau 130 – Libellés de Metering::RandomisationKind
	Tableau 131 – Libellés de Metering::ReadingReasonKind
	Tableau 132 – Libellés de Metering::ServiceMultiplierKind
	Tableau 133 – Libellés de Metering::TransmissionModeKind
	Tableau 134 – Libellés de Metering::UsagePointConnectedKind
	Tableau 135 – Attributs de Metering::ControlledAppliance
	Tableau 136 – Attributs de Metering::EndDeviceCapability
	Tableau 137 – Attributs de Metering::EndDeviceTiming
	Tableau 138 – Attributs de Metering::RationalNumber
	Tableau 139 – Attributs de Metering::ReadingInterharmonic
	Tableau 140 – Attributs de Metering::BaseReading
	Tableau 141 – Extrémités d'associations de Metering::BaseReadingavec les autres classes
	Tableau 142 – Attributs de Metering::Channel
	Tableau 143 – Extrémités d'associations de Metering::Channel avec les autres classes
	Tableau 144 – Attributs de Metering::ComFunction
	Tableau 145 – Extrémités d'associations de Metering::ComFunctionavec les autres classes
	Tableau 146 – Attributs de Metering::ComModule
	Tableau 147 – Extrémités d'associations de Metering::ComModuleavec les autres classes
	Tableau 148 – Attributs de Metering::DemandResponseProgram
	Tableau 149 – Extrémités d'associations de Metering::DemandResponseProgramavec les autres classes
	Tableau 150 – Attributs de Metering::EndDevice
	Tableau 151 – Extrémités d'associations de Metering::EndDeviceavec les autres classes
	Tableau 152 – Attributs de Metering::EndDeviceAction
	Tableau 153 – Extrémités d'associations de Metering::EndDeviceAction avec les autres classes
	Tableau 154 – Attributs de Metering::EndDeviceControl
	Tableau 155 – Extrémités d'associations de Metering::EndDeviceControlavec les autres classes
	Tableau 156 – Attributs de Metering::EndDeviceControlType
	Tableau 157 – Extrémités d'associations de Metering::EndDeviceControlTypeavec les autres classes
	Tableau 158 – Attributs de Metering::EndDeviceEvent
	Tableau 159 – Extrémités d'associations de Metering::EndDeviceEventavec les autres classes
	Tableau 160 – Attributs de Metering::EndDeviceEventDetail
	Tableau 161 – Extrémités d'associations de Metering::EndDeviceEventDetailavec les autres classes
	Tableau 162 – Attributs de Metering::EndDeviceEventType
	Tableau 163 – Extrémités d'associations de Metering::EndDeviceEventTypeavec les autres classes
	Tableau 164 – Attributs de Metering::EndDeviceFunction
	Tableau 165 – Extrémités d'associations de Metering::EndDeviceFunctionavec les autres classes
	Tableau 166 – Attributs de Metering::EndDeviceGroup
	Tableau 167 – Extrémités d'associations de Metering::EndDeviceGroupavec les autres classes
	Tableau 168 – Attributs de Metering::EndDeviceInfo
	Tableau 169 – Extrémités d'associations de Metering::EndDeviceInfoavec les autres classes
	Tableau 170 – Extrémités d'associations de Metering::IntervalBlockavec les autres classes
	Tableau 171 – Attributs de Metering::IntervalReading
	Tableau 172 – Extrémités d'associations de Metering::IntervalReadingavec les autres classes
	Tableau 173 – Attributs de Metering::Meter
	Tableau 174 – Extrémités d'associations de Metering::Meter avec les autres classes
	Tableau 175 – Attributs de Metering::MeterMultiplier
	Tableau 176 – Extrémités d'associations de Metering::MeterMultiplieravec les autres classes
	Tableau 177 – Attributs de Metering::MeterReading
	Tableau 178 – Extrémités d'associations de Metering::MeterReadingavec les autres classes
	Tableau 179 – Attributs de Metering::MeterServiceWork
	Tableau 180 – Extrémités d'associations de Metering::MeterServiceWorkavec les autres classes
	Tableau 181 – Attributs de Metering::MetrologyRequirement
	Tableau 182 – Extrémités d'associations de Metering::MetrologyRequirementavec les autres classes
	Tableau 183 – Attributs de Metering::PanDemandResponse
	Tableau 184 – Extrémités d'associations de Metering::PanDemandResponseavec les autres classes
	Tableau 185 – Attributs de Metering::PanDisplay
	Tableau 186 – Extrémités d'associations de Metering::PanDisplayavec les autres classes
	Tableau 187 – Attributs de Metering::PanPricing
	Tableau 188 – Extrémités d'associations de Metering::PanPricingavec les autres classes
	Tableau 189 – Attributs de Metering::PanPricingDetail
	Tableau 190 – Extrémités d'associations de Metering::PanPricingDetailavec les autres classes
	Tableau 191 – Attributs de Metering::PendingCalculation
	Tableau 192 – Extrémités d'associations de Metering::PendingCalculationavec les autres classes
	Tableau 193 – Attributs de Metering::Reading
	Tableau 194 – Extrémités d'associations de Metering::Reading avec les autres classes
	Tableau 195 – Attributs de Metering::ReadingQuality
	Tableau 196 – Extrémités d'associations de Metering::ReadingQualityavec les autres classes
	Tableau 197 – Attributs de Metering::ReadingQualityType
	Tableau 198 – Extrémités d'associations de Metering::ReadingQualityTypeavec les autres classes
	Tableau 199 – Attributs de Metering::ReadingType
	Tableau 200 – Extrémités d'associations de Metering::ReadingTypeavec les autres classes
	Tableau 201 – Attributs de Metering::Register
	Tableau 202 – Extrémités d'associations de Metering::Register avec les autres classes
	Tableau 203 – Attributs de Metering::ServiceMultiplier
	Tableau 204 – Extrémités d'associations de Metering::ServiceMultiplieravec les autres classes
	Tableau 205 – Attributs de Metering::SimpleEndDeviceFunction
	Tableau 206 – Extrémités d'associations de Metering::SimpleEndDeviceFunctionavec les autres classes
	Tableau 207 – Attributs de Metering::UsagePoint
	Tableau 208 – Extrémités d'associations de Metering::UsagePointavec les autres classes
	Tableau 209 – Attributs de Metering::UsagePointGroup
	Tableau 210 – Extrémités d'associations de Metering::UsagePointGroupavec les autres classes
	Tableau 211 – Attributs de Metering::UsagePointLocation
	Tableau 212 – Extrémités d'associations de Metering::UsagePointLocationavec les autres classes
	Tableau 213 – Attributs de LoadControl::RemoteConnectDisconnectInfo
	Tableau 214 – Attributs de LoadControl::ConnectDisconnectFunction
	Tableau 215 – Extrémités d'associations de LoadControl::ConnectDisconnectFunction avec les autres classes
	Tableau 216 – Attributs de PaymentMetering::AccountMovement
	Tableau 217 – Attributs de PaymentMetering::AccountingUnit
	Tableau 218 – Attributs de PaymentMetering::BankAccountDetail
	Tableau 219 – Attributs de PaymentMetering::Due
	Tableau 220 – Attributs de PaymentMetering::LineDetail
	Tableau 221 – Libellés de PaymentMetering::ChargeKind
	Tableau 222 – Libellés de PaymentMetering::ChequeKind
	Tableau 223 – Libellés de PaymentMetering::SupplierKind
	Tableau 224 – Libellés de PaymentMetering::TenderKind
	Tableau 225 – Libellés de PaymentMetering::TransactionKind
	Tableau 226 – Attributs de PaymentMetering::AuxiliaryAccount.
	Tableau 227 – Extrémités d'associations de PaymentMetering::AuxiliaryAccount avec les autres classes
	Tableau 228 – Attributs de PaymentMetering::AuxiliaryAgreement
	Tableau 229 – Extrémités d'associations de PaymentMetering::AuxiliaryAgreementavec les autres classes
	Tableau 230 – Attributs de PaymentMetering::Card
	Tableau 231 – Extrémités d'associations de PaymentMetering::Cardavec les autres classes
	Tableau 232 – Attributs de PaymentMetering::Cashier
	Tableau 233 – Extrémités d'associations de PaymentMetering::Cashieravec les autres classes
	Tableau 234 – Attributs de PaymentMetering::CashierShift
	Tableau 235 – Extrémités d'associations de PaymentMetering::CashierShiftavec les autres classes
	Tableau 236 – Attributs de PaymentMetering::Charge
	Tableau 237 – Extrémités d'associations de PaymentMetering::Chargeavec les autres classes
	Tableau 238 – Attributs de PaymentMetering::Cheque
	Tableau 239 – Extrémités d'associations de PaymentMetering::Chequeavec les autres classes
	Tableau 240 – Attributs de PaymentMetering::ConsumptionTariffInterval
	Tableau 241 – Extrémités d'associations de PaymentMetering::ConsumptionTariffInterval avec les autres classes
	Tableau 242 – Attributs de PaymentMetering::MerchantAccount
	Tableau 243 – Extrémités d'associations de PaymentMetering::MerchantAccountavec les autres classes
	Tableau 244 – Attributs de PaymentMetering::MerchantAgreement
	Tableau 245 – Extrémités d'associations de PaymentMetering::MerchantAgreementavec les autres classes
	Tableau 246 – Attributs de PaymentMetering::PointOfSale
	Tableau 247 – Extrémités d'associations de PaymentMetering::PointOfSaleavec les autres classes
	Tableau 248 – Attributs de PaymentMetering::Receipt
	Tableau 249 – Extrémités d'associations de PaymentMetering::Receiptavec les autres classes
	Tableau 250 – Attributs de PaymentMetering::ServiceSupplier
	Tableau 251 – Extrémités d'associations de PaymentMetering::ServiceSupplieravec les autres classes
	Tableau 252 – Attributs de PaymentMetering::Shift
	Tableau 253 – Extrémités d'associations de PaymentMetering::Shiftavec les autres classes
	Tableau 254 – Attributs de PaymentMetering::TariffProfile
	Tableau 255 – Extrémités d'associations de PaymentMetering::TariffProfileavec les autres classes
	Tableau 256 – Attributs de PaymentMetering::Tender
	Tableau 257 – Extrémités d'associations de PaymentMetering::Tenderavec les autres classes
	Tableau 258 – Attributs de PaymentMetering::TimeTariffInterval
	Tableau 259 – Extrémités d'association de PaymentMetering::TimeTariffIntervalavec les autres classes
	Tableau 260 – Attributs de PaymentMetering::Transaction
	Tableau 261 – Extrémités d'associations de PaymentMetering::Transactionavec les autres classes
	Tableau 262 – Attributs de PaymentMetering::Transactor
	Tableau 263 – Extrémités d'associations de PaymentMetering::Transactoravec les autres classes
	Tableau 264 – Attributs de PaymentMetering::Vendor
	Tableau 265 – Extrémités d'associations de PaymentMetering::Vendoravec les autres classes
	Tableau 266 – Attributs de PaymentMetering::VendorShift
	Tableau 267 – Extrémités d'associations de PaymentMetering::VendorShiftavec les autres classes





