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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

C:2010

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

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardi mprising
all njational electrotechnical committees (IEC National Committees). The obj promote
interpational co-operation on all questions concerning standardization in the electf\ ields. To
this énd and in addition to other activities, IEC publishes International Standards\Tec {fications,
Techpical Reports, Publicly Available Specifications (PAS) and Guides (R bas “IEC
Publication(s)”). Their preparation is entrusted to technical committees; a E interested
in the subject dealt with may participate in this preparatory work nd non-
govefnmental organizations liaising with the IEC also participate in ih 5 closely
with fthe International Organization for Standardization (ISO) in &ccord hined by
agregment between the two organizations.

2) The fprmal decisions or agreements of IEC on technical mattg rnational
consg¢nsus of opinion on the relevant subjects since eac from all
intergsted IEC National Committees.

3) IEC National
Com t of IEC
Publications is accurate, for any
misintterpretation by any end user.

4) In or lications
trans iyergence
betwg¢en any IEC Publicatiop’ahd the icated in
the Igtter.

5) IEC itself does not proyis y g Independent certification bodies provide cpnformity
assegsment serwces and, 1 8 ) 5 marks of conformity. IEC is not responsibl¢ for any
serviges carried ifteati ies.

6) All ugers should est edition of this publication.

7) No li ( irecte employees, servants or agents including individual expgerts and
mem National Committees for any personal injury, property dgmage or
other whether direct or indirect, or for costs (including legal fges) and
expe lication, use of, or reliance upon, this IEC Publication or any ofther IEC
Publie

8) Atteni ive references cited in this publication. Use of the referenced publiqations is
indis pplication of this publication.

9) Attention i to\the possibility that some of the elements of this IEC Publication may be the subject of
paternt ri s ot be held responsible for identifying any or all such patent rights.

Internatiomal Standard IEC 61968-11 has been prepared by IEC technical commitiee 57:

POWGr yOLUIIIO IIIGIIGUUIIIUIIt GIIGI GDOUUIGLUd IIIfUIIIIGLIUII Ul\l.ahallyc

This bilingual version (2013-01) corresponds to the monolingual English version, published in

2010-0

7.

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

FDIS Report on voting
57/1058/FDIS 57/1073/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.

The French version of this standard has not been voted upon.
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This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

In informative sections of this document, words printed in Tahoma Bold apply to terms that
are used as tokens in the normative clauses (to facilitate the reading and the text search).

A list of all parts of the IEC 61968 series, under the general title: Application integration at
electric utilities — System interfaces for distribution management, can be found on the IEC
website.

The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data

related totho cnocific nubhlicatinn At thic Aatn tha ~vihlicatinn will ha
tOtH eSS P oo pPupHoatro— o tatC i e—pustoator—wir A2

* reconfirmed,

* withdrawn,

+ replaced by a revised edition, or
. am«lnded.

IMPORTANT - The 'colour inside’' logo on the cgver/page of/this publication indicates

that it contains colours which are considere o beN\ useful for the cprrect
undergtanding of its contents. Us<s<ho there or@rint his document using a

2
N
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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 interface standards are relevant to loosely coupled applications with
more heterogeneity in languages, operating systems, protocols and management tools. This
series of standards is intended to support applications that need to exchange data every few
seconds, minutes, or hours rather than waiting for a nightly batch run. This series of
standards, which are intended to be implemented with middleware services that exchange

messages among applications, will complement, not replace utility/ data\ warehouses,
databage gateways, and operational stores.

As usg¢d in IEC 61968, a distribution management system ( various
distribyted application components for the utility to manage elé works.
These | capabilities include monitoring and control livery,
managément processes to ensure system reliability, vg nd-side
managément, outage management, work management hcilities
managément. Standard interfaces are defined for eag in the

interfad

e reference model (IRM), which is described

S
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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 International Standard specifies the distribution extensions of the Common Information
Model [CIM) specified in IEC 61970-301. It defines a standard set of exfensiors of~cpmmon
informdtion model (CIM), which support message definitions in Part 61968,
IEC 61968-13 and IEC 61968-141). The scope of this document is the\ jel that
extend$ the base CIM for the needs of distribution networks, as on with
enterprjse-wide information systems typically used within elec ‘mation
model |i ocegssable
langua equired
formaty. bpment
and/or ards or
proprie
For the i , the“distributi del refers to the IEQ TC 57
CIM mg » -
The Cgmmon Information Model (CIM odel of the major objects in an electric
utility enterprise typically involved i [ 4 way of
represgnting power systg ) ¢ asses and attributes, along with their
relatiorlships, the CIM i ’ i eloped
independently by diffe pmmon
language (i.e., sema ons or
systemp to acce ‘mation
is reprgsented in
IEC 61 igations,
includir ts size
the CI ges are
maintain M with
packag istribution Management Systems (DMS) including Assets| Work,
Custonjersi\Loax . Metering, and others. IEC 61970-3022) extends the CIM with
packag Jrelated
applications. ) Othe , each
maintained /by a separate group of domarn experts Dependmg on a prOJects needs, the
integratior he CIM
standards.

1) IEC 61968-5, IEC 61968-6, IEC 61968-7, IEC 61968-8 and IEC 61968-14 are under consideration.

2) Under consideration.
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2 Normative references

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

IEC 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

THTOTTt oo

IEC 61970-301, Energy management system application program API) —
Part 341: Common information model (CIM) base

API) —

IEC 61970-501, Energy management system application prQ
f ema

Part 5(J1: Common Information Model Resource Descriptio

3 Terms and definitions

For thg purposes of this document, t
following apply.

NOTE Refer to International Electrotechnical Vetab

3.1
energyl management syste
EMS
compufer system com

applications providing
generation and <@ B
minimum cost

3.2
distribption ma
DMS
compu*ll
applicaftic
distributi

A set of
ectrical

pply at

ing & software platform providing basic support services and a set of
functionality needed for the effective operation of electrical
g to assure adequate security of energy supply at minimum copt

3.3
unifiedmodeling language
UML

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

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

34

common information model with distribution extensions

DCIM

union of the core CIM in IEC 61970-301 and additional packages defined in this document,
IEC 61968-11
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The DCIM is intended to address most of the domain modelling needs of a DMS; however, a
specific project may require other CIM packages or extensions.

3.5

profile

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

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 61968 family of standards.

3.6

XML s¢hema
schema used to define the structure, content, and semantics of exteqsi arkupNlapguage
(XML) files

XML sg¢hemas are generally found in files with an “xsd” extengion. ‘ s X$D files
to defipe inter-application messages in most domain area model
exchanjge.

3.7
resourge description framework
RDF

web (W

RDF is
The DC

ML file.

3.8
web ontology languag
OWL

anothef Web (W%j}st
OWL ig more powefful

relatior]

bf class

The C :
specifigation uses the
group gqf\pactkages.

using object-oriented modeling techniques. Specifically, the CIM
Unified Modeling Language (UML) notation, which defines the C|M as a

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.

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
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packages. Entities may have associations that cross many package boundaries. Each
application will use information represented in several packages.

4.2.2 TC 57 CIM packages

The comprehensive CIM is partitioned into groups of packages for convenience. These groups
include:

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

e |EC 61968-11 (this document).

Figure |1 shows all currently defined TC 57 CIM normative packages a
relatiorjships. The dashed line indicates a dependency relationshi
pointing from the dependent package to the package on which it has

depehdency
arrowhead

CombinedVersion N
N\

+ date: AbsoluteDateTime LO/FI\ZN 0\\81
+ version: String [0..1] = |g/c61970CN14\1\

IEC61970 |

+ IEC61970CIMVersion
+ Informative
- + Domain 61968
+ |IEC61968CIMVersion
|+ Common

+ WiresExt
: + Assets
+ AssetModels
1+ Work
|+ Customers
1 + Metering
| + LoadControl
1 + PaymentMetering
: + Informative

| + StateVariables

IEC 1547/10

Figure 1 — TC 57 CIM packages

NOTE The contents of the base CIM referred to from within this specification were auto-generated from the base
CIM UML electronic model release IEC61970CIM14v13.

4.2.3 CIM extensions for distribution packages (this document)

The base CIM model as defined by IEC 61970-301 defines a set of sub-packages which
includes Wires, Topology, Measurements, Equivalents and Core, as well as several other
ones. Parts 3 to 9 of IEC 61968, IEC 61968-13 and IEC 61968-14 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.
Therefore, just as applications in the distribution domain use classes from the base CIM, so
might applications outside the distribution domain use classes defined in this document.
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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
definition of classes within the respective package. Note, however, that different documents in
IEC 61968 series, as well as different applications that use CIM for information exchange will
typically define messages using classes from several packages, including some defined
outside of this document.

IEC61968CIMVersion

+ date: AbsoluteDateTime [0..1]= 2010-01- 31
+ version: String [0..1] = IEC61968CIM10v31
Common
WiresExt
Parts 4, 13
~LS
Assets | /\ Ay?éﬂ{lod,&s ( |
Parts 4, 13 : \

Work ] Q \>
e [\\\( aN

Part 8 \/\
=

Me\@rirﬁ\ 3 | LoadControl PaymentMetering

N

IEC 1548/0

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 specification were auto-generated from the CIM UML electronic
model release IEC61968CIM10v31.

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 tools such as CIMTool to generate context specific messages in XSD, RDF, or OWL


https://iecnorm.com/api/?name=f08653519deccf7bee39813317a4f800

- 18 — 61968-11 © IEC:2010

format for Parts 3 to 9 of IEC 61968, IEC 61968-13 and IEC 61968-14. Other tool sets may
also be used.

The purpose of this subclause (4.3) is to define some principles with respect to the IEC 61968
information model and associated information exchanges. For description of different UML
constructs used in the CIM model, refer to Subclause 4.3 of |IEC 61970-301: CIM classes and
relationships.

4.3.2 Scope of UML model

It is not the intent of this specification and associated models to define models which satisfy
all information requirements, as this would be an impossible task. The standard model is a

canoni¢al data model for enterprise systems integration and thu s te |satisfy
requirements for information exchanges among different systems, i.eg"\\ messagée. payloads
defined in Parts 3 to 9 of IEC 61968, IEC 61968-13 and IEC 61968-14 ibns are
the mdtter of non-standard projects and products. They can be {se IM for

informdtion models of specific applications or systems, or for ngn rd\N needs.
However, custom extensions are not maintained by IEC.

The ovgrall DCIM model has been evolving during man but ha been puplished
as an |EC standard. For this first edition, the UML \ it hto normative and
informdtive classes and their relationships. Only ng )\ 5 ith their attribufies and
normat|ve relationships, are fully documented A
normat '
They a

In cont in this
specifig el and will be promoted to normative
classes 3 to 9 of IEC61968 and

IEC 61 ormative as long as they are congidered

unstable and likely to phange A ¢ removed because they do not participate
in stan XGl
NOTE 1 z S i be promoted from informative to normative in DCIM 11 for

Edition 2 are eded fo support the maintenance cycle of IEC 61968-3, IEC 61968-4,
IEC 6196 5

4.3.3

It is fdll
should
the cla

" extensions to the information exchange model. Exténsions
pace. The namespace shall also serve to identify the origination of

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

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

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>.
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4.3.4 Message (profile) definition
4.3.4.1 General

A profile is a subset of DCIM classes, associations and attributes needed to accomplish a
specific type of interface. A profile defines the message payload from CIM model
(IEC 61968-11 and IEC 61970-301) and the header format and information to exchange
(specific to profile document IEC 61968-3 through IEC 61968-9 and IEC 61968-13).

One way of defining standard messages (profiles) is using applications such as the open
source CIMTool. Other methods may be used, including hand coding.

Currenfly, two grammars of XML are used for profile definition in TEC 61968 series.

4.3.4.2 Using XML schema

Messages defined within Parts 3 to 9 of IEC 61968 use combinatic Ds. The
nouns Qisually refer to the classes defined within the DCIM mod

The velb usually indicates which attributes are required. In 2 REA ED and
SHOW |verbs, typically all attributes defined in a N GET,
CANCEL/CANCELLED, DELETE/DELETED and CLOSE/ Prs are
typicall nd the
values [of attributes to be changed.

The ve 968-1.

4.3.4.3 Using RDF schema

IEC 61970-501 defines ) ha model
exchanges. The profile 3 i 3), and

is currgntly used zf t
4.4 DCIM mod

4.4.1
This sy in with
DCIM.
4.4.2
Base ( 61970-301 mainly defines the function of electrical network elements

through “PowerSystemResource class and its subclasses, for the needs of infofmation
exchange in Ihe coniext of conirol centre applications and systems. DCIM in this
IEC 61968-11 document adds some key classes to support (a) physical description of those
network elements, as well as (b) information exchange related to network operations and
planning in the context of the whole utility enterprise.

Figure 3 shows some key classes in the DCIM.

3) Under consideration.
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Ident ifiedObject Ident ifiedObject Ident ifiedObject IdentifiedObject IdentifiedObject IdentifiedObject
Core::PowerSystemResource Assets::Asset Common::Document Common::Location | | Common::Organisation Common::ActivityRecord
IEC 1549/10

An Asset is a tangible resource of the utility, including power system equipment, vehicles,
tools, cabinets, buildings, etc. For electrical network equipment, the role of the asset is
defined through the PowerSystemResource hierarchy, defined mainly in the wires model

(refer
IEC619
charact

A Document is a grouping of information collected, often manage

to IEC 61970-301 and model package 1EC61970::Wires, and model p

aVa Fa o S A oo

eristics of the equipment fulfilling that role.

ackage
hysical

siness
ns and

5 been,
points

omers,

ent that

tance of
role in a

, and in
le in the
h. The
location,
ed from
bl assets
urce as
ch as a

process. It will frequently contain references to other objects,

power ;ystem resources.

A Location is the place, scene, or point of something where

is, and

(coordi

Organis

tax authorities, etc.

Activity

has alr

NOTE 1| Classes of the CIM f 9 ispardte contexts. For example, the same ing
organisafion may be for a 3 ing with service requests and a manufacturer
different|context dealing wifh th asset

NOTE 2| Several g P elatiopship to the other classes (not shown in the figure
particulal there are relatighs ir subclasses. For example, an Asset plays a particular rg
electrica network as i PowerSystemResource it is associated wit
PowerSystemRe avena schgmatic location on a one-line diagram and a geographic
whereas < ographic location that a crew can service. If an Asset is remo
service, t another Location, history of the logical network and the physic
may both ving instances of ActivityRecord associated with the PowerSystemResdg
well as [ rSystemResource may be serving a particular Organisation, sU
supplier.

4.4.3 Single-phase and unbalanced loads

Figure 4 shows the classes available to model distribution loads, which are often unbg

lanced

among the three phases at a location. In some cases, single-phase and two-phase loads will

occur.
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Ident ifiedObject

«enumeration» Equipment
Core::PhaseCode . .

Core::ConductingEquipment
ABCN
ABC + phases: PhaseCode [0..1]
ABN
ACN
BCN LoadModel::
AB LoadResponseCharacteristic
ég Wires::EnergyConsumer + exponentModel: Boolean [0..1]
AN + pConstantCurrent: Float [0..1]
BN + customerCount: Integer [0..1]| + EnergyConsumer +LoadResponse [ + pConstantimpedance: Float [0..1]
N + pfixed: ActivePower [0..1] + pConstantPower: Float [0..1]
A + pfixedPct: PerCent [0..1] 0..* 0..1| + pFrequencyExponent: Float [0..1]
A + gfixed: ReactivePower [0..1] + pVoltageExponent: Float [0..1]
c + gfixedPct: PerCent [0..1] + qgConstantCurrent: Float [0..1]

N + qgConstantimpedance: Float [0..1]
lits darvIN + gConstantPower: Float [0..1]
:gl: S:Eg:dzxm —afregreTyExporet—Ftoqt [0..1]

v E”}n\ S F R
eplifsecondaryl 2N + qgVoftageExpowent: Float [0..1]

Figure 4 — DCIM load model

The EnergyConsumer class should be used to instantiate t
be assopciated with a meter (through ServiceDeliveryP

not ne

connecfed (through Terminals) to the

loads,

back tg the source.

impeddnce. In th
with thé¢ EnergyCe

he model should

C |1550/10

, which can optionally
igure), byt does

ingEquipment, which
gcribes a singlg-phase

, ABCN describes a three-

odelled with three single-phase loads
ode. With single-phase or twg-phase
sformers that establish connectivity

onstant current, constant power, or cpnstant
ResponseCharacteristic should be asspciated

4.4.4

Figure ailable to model distribution line segments (i.e., conductors).
There are bé the impedance parameters of a DistributionLineSegment, as
a functie Kind of model exchange and the data available in the exporting system

NOTE Thi 61968-11 (documenting DCIM10) and the corresponding edition of IEC 61970-301
(documepting( base SIMI4) reflect separate line segment models for distribution and transmissiop (T&D),
respectijely,/The next editions should present a consolidated T&D line segment model.
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IdentifiedObject

«enumeration» PowerSy stemResource
Core::PhaseCode Core::Equipment
ABCN + normallylnService: Boolean [0..1]
ABC
ABN
ACN
BCN + ConductingEquipment
AB . i i 1
AC Core::ConductingEquipment Core::Terminal
. 0..*
i(,:\‘ + phases: PhaseCode [0..1] +Terminals |+ connected: Boolean [0..1]
BN + sequenceNumber: Integer [0..1]
CN
A
g Wires::Conductor
N + length: Length [0..1]
splitSecondary1N .
splig TYZN
spligSecondary12N LIA
Wires::ACLineSegment
+ bOch: Susceptance [0..1]
+ bch: Susceptance [0..1]
+ g0ch: Conductance [0..1]
+ gch: Conductance [0..1]
+ r: Resistance [0..1]
+ r0: Resistance [0..1]
+ x: Reactance [0..1]
+ x0: Reactance [0..1]
DlstrlbutloaneSegment/\
(
0..* )
+ ConductorSegments +Conducto +Gonductogdgments
+Sequpncelmpedance
l 0.1 +Phase|mped nce + Conductorinfo |0..1
IdentifiedObject dem dObje IdentifiedObjedt
PerLerjgthSequencelmpedance /\Equth haselmpedance AssetModels::Conductorinfo
+ b(ch: Susceptance [0..1] % conducto OUXts Integer[om‘}/ + usage: ConductorUsageKind [0..1]
+ bdh: Susceptance [0..1] \_/ + phaseCount: Integer [0..1]
+ g(ch: Conductance [0..1] +Phaselmpedance N + insulated: Boolean [0..1]
+ gdh: Conductance [0..1] + insulationMaterial: ConductorinsulationKind [O0..
+ r:|Resistance [0..1 + insulationThickness: Length [0..1]
+ r0O} Resistance [ +P edanceRata |\ 1..% -
+ x:| Reactance [0..1 '
+ x({: Reactance [0..1] selm anceData .
+ s %mber Integer [0..1] AssetModels :
+ b ptance [0..1] DCIMConductorlnfo
N\ istance [0..1]
+ X eactance [0..1]

vide an-a
admittance

Pro
and

igure 5 — DCIM line connectivity model

ation to Conductorinfo, detailed in Figure 6, for calculation of imp
ger unit length from Carson’s equations using physical wire and g¢
data.\Conductor.length attribute is required, because the instance electrical pars

IEC 1551/1(

edance
ometry
meters

are defined as (per-unit length parameters) * (Conductor.length). See also 4.4.4.3 below.

Provide an association to PerLengthPhaselmpedance, which references pre-calculated
NxN symmetric impedance and admittance matrices per unit length. The conductorCount
(N) has to be at least equal to the number of phases, but it could be higher if the neutral
(or other grounded conductor) is retained in the matrix. PhaselmpedanceData implements
Z and Y matrix elements, stored in column order. The attributes r, x, and sequenceNumber
are all required, while b is optional. Only the lower triangular elements are stored, so that

a 3x3 matrix would have 6 elements (i.e

, instances of PhaselmpedanceData). Because the

PhaseCode enumeration is not ordered, the matrix rows and columns have to be in phase
order. For phases=ABC, row 1 is always phase A, row 2 is phase B, and row 3 is phase c.
This might describe a “line code” with phase A on the left, B in the middle, and ¢ on the
right. If the phasing is BCcA, from left to right, that would require a different instance of
PerLengthPhaselmpedance because the matrices will differ. Conductor.length is required
for the DistributionLineSegment. See also 4.4.4.2 below.
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e Provide an association to PerLengthSequencelmpedance. This class implements a library
of “line codes” that have sequence impedances and line charging per unit length.
Conductor.length is required. See 4.4.4.2 for usage of sequence parameters with 1-phase
and 2-phase line segments.

e The inherited ACLineSegment attributes may be used if none of the preceding three

associations is provided. Conductor.length is optional, and not used in the impedance

calculation.

Figure 6 shows the Conductorinfo class hierarchy, used for defining line segment impedances
from physical data (sometimes referred to as “line codes”). Conductorinfo is a base class that
should not be instantiated directly.

N nt iffedObject
ireArrange meqt

Ident ifiedObject

Conductorinfo

+ Conductorinfo
1

+ usage: ConductorUsageKind [0..1]
+ phaseCount: Integer [0..1] 1% sition nte}s&{ozl
+ insulated: Boolean [0..1] " moyntingPd{ntX: Length [0..1]
+ insulationMaterial: ConductorinsulationKind [0..1] +.\dmeunkingPointY: Length [0..1]
+ insulationThickness: Length [0..1]
ZF irerran emerh\, 0..*
Cablelnfo Overheadc/duct}w{fo

+ constructionKind: CableConstructionKind [0..1] + phaseCondu unt er [0%, 1]
+ diameterOverCore: Length [0..1] + phaseCon ctoS ng
+ diameterOverlnsulation: Length [0..1] ’\ neutrallpsy Iatlo hlckne 54 L [0 1]
+ diameterOverjacket: Length [0..1]
+ diameterOverScreen: Length [0..1]
+ nominalTemperature: Temperature [0..1]
+ outerJacketKind: CableOuterjacketKind [0..1]
+ sheathAsNeutral: Boolean [0..1]
+ shieldMaterial: CableShieldMaterialKind [0..1] +WireType | 1
+ isStrandFill: Boolean [0..1] — -
IdentifigdObject
% /\ WireType
+ material: ConductorMaterialKipd [0..1]
| + sizeDescription: String [0..1]
ntricNeutralCableInfos + radius: Length [0..1]
TajpeShieldCableInfo trlcNeut aICa lelnfo + strandCount: Integer [0..1]
X + coreRadius: Length [0..1]
+ :apel{_e;lp.kPerC§r|1t [O"h 0 { dlar'tnel deeutza' Len h [0 \ . 1 [+ coreStrandCount: Integer [0..1]
+ tapgThickness: Le B +» neutral$tfan un +WireType | | gmr: Length [0..1]
+ ratedCurrent: CurrentFlow [0..1]]
+ rAC25: Resistance [0..1]
+ rAC50: Resistance [0..1]
+ rAC75: Resistance [0..1]
+ rDC20: Resistance [0..1]
entiqeraion»
Cofductorinssationking «enumeration» «enumeration»
bhet ConductorUsageKind CableShieldMaterialKind
asbps
but transmission lead
eth distribution copper
hig secondary steel
treq eightPolyethylene other aluminum
low[CapacitaneeR other
oilPpper
ozopeResistantRubber
belfedPilc «enumeration» «enumeration»
unbgltedPilc CableQuterJacketKind CableConstructionKihd
rubber «enumeration»
siliconRubber ConductorMaterialKind none compacted
varnishedCambricCloth linearLowDensityPolyethylene compressed
varnishedDacronGlass aluminum pvc sector
crosslinkedPolyethylene copper polyethylene segmental
treeRetardantCrosslinkedPolyethylene steel insulating solid
highPressureFluidFilled acsr semiconducting stranded
other other other other
IEC 1552/10

Figure 6 — DCIM conductor (line and cable datasheet) model

OverheadConductorinfo identifies the line physical data. Any conductors numbered above the
Conductorinfo.phaseCount are assumed to be continuously grounded; the application may
eliminate these conductors from the impedance and admittance matrices through Kron
reduction. The phaseConductorCount and phaseConductorSpacing  attributes  of
OverheadConductorinfo refer to sub-conductor bundling, which is not common for distribution
lines, but may appear on high-voltage transmission lines in the model. OverheadConductorinfo
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also allows for triplex secondary lines, by specifying the insulated, insulationMaterial,
insulationThickness, and neutrallnsulationThickness attributes.

WireType defines a library of wires. The 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 rb€20. 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 power flow output, but not for the power flow solution
itself.

WireArfangement defines the horizontal (mountingPointX) and ve ingPointY)
coordirfates of each wire on the pole cross section. All three attributé: ied.\ he wire

height ) pizontal
positiom, mountingPointX, is measured from an arbitrary i e line.
Comman choices for the horizontal reference are the pole centerline st wire
position. The WireArrangement class mediates a ma A i etween
CondutTtorlnfo and WireType. This model allows a differe i _ and for
each phase.

Underground cables will use WireArra erhead
lines. j‘he two concrete classes t 1 i TapeShieldCablelnfo and
ConcentricNeutralCablelnfo. For conce [ es are
defined by an association to WireType by the
diamete A

4.4.41

The popgitive and zero|ss ce i ' be transferred through the r, x, r0, [and xo0
attributes of P : e associated with a DistributionLineSpgment
instance. The b%}ﬁ

lines. Hor three p

icibutes are not important for overhead distfibution

balanced three-phase, or perfectly transposgd, line.

The atfributes in : eliipedance are expressed in units per length, 5o it is
necess i 3 c s WithY the 1ength attribute of Conductor.

NOTE butes of Wires::ACLineSegment, which are pre-calculated for the whole
length g thus must be defined on each instance of the segment. In [contrast,
PerLengthk et pedance is referenceable, and as such can be used (through association) by several
segmentli s us gecreasing the amount of data transferred in data exchanges.

If the DistributionbinéSegment has only one or two phases, a balanced model can [still be
transfefredthrough the r, x, r0, and x0 attributes. This represents an impedance matfix with
equal complex dfagonal efements, Z;, and equal complex off-diagonal efements, Z.,. For a
single-phase line, the attributes to transfer are:

For a two-phase or three-phase line, the attributes to transfer are:
Z1=Zs—Znm
Zo=Zs+(n-1)Z,

where n is the number of phases. Upon receipt of r, x, r0, and x0, the balanced two-phase or
three-phase impedance matrix is constructed from:
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Zo=(Zy+(n—1)Zy) /I n
m:(ZO—Z1)/7’l

The inherited phases attribute of DistributionLineSegment should be assigned an appropriate
PhaseCode enumeration literal to show the phases actually present, such as A, B, ¢, AB, BC,
AcC, or ABC. The neutral, N, should not appear because any neutral conductor must have been
incorporated into the earth return when sequence impedances are used.

For underground distribution cables, the sequence impedances are also appropriate, including
the bech and boch attributes.

4.4.4.2 Using phase impedances (unbalanced case)

Calculg
instance,

e the
e the
e jtis
X2, but
pciated

For at
due to
instand|

* seq
[ )

could be referenced from a

This instance of

DistribuytionLine
phase,|which is ,
that ¢ |(for example

requirefd.

gance
AC, or BC. Row 1 always corresponds to the first
he phase wires are physically transposed, such
, @ new instance of PerLengthPhaselmpedance is

4443

For o model can be transferred through reference|to an
Overhe e_ingtance, which is associated with further classes shown in Figure 6.
This w ; ulation of an unbalanced phase impedance matrix through the|use of
Carson/ ample,
le with
, or : , four
w|reArrangement mstances that descnbe the four conductor posmons and two WireType
instances describing the phase and neutral wire types. The length attribute of Conductor must
be used, and many DistributionLineSegments will typically refer to the same
OverheadConductorinfo instance.

The WireArrangement instances link WireTypes and OverheadConductorinfos, in addition to
defining the mounting points. These WireArrangements must be sequenced in order to identify
the phase wire assignments. The resistance attribute of WireType should be supplied for
power frequency, and at the wire’s desired operating temperature for calculations.

A single-phase, concentric neutral cable requires one instance of ConcentricNeutralCablelnfo,
one WireArrangement instance to specify the burial depth, and one WireType for the core
conductor. A second WireType specifies the neutral strand; this is associated directly to
ConcentricNeutralCablelnfo rather than through a WireArrangement. A three-phase tape
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shielded cable, with bare neutral conductor, would require one instance of
TapeShieldCablelnfo and four WireArrangements for the three phases and neutral. There
would also be two WireTypes, one for the phase core conductor and another for the neutral.

4.4.5 Distribution transformers

4.4.5.1 Electrical model

Figure 7 shows the classes that model distribution transformer instances. They rely
exclusively on a library of transformer types, detailed in Figure 8, to obtain most of the
transformer parameters.

NOTE This edition of [EC 61968-11 (documenting DCIM10) and the corresponding edition

f TEC.61970-301

(documepting base CIM14) reflect separate transformer models for distribution d tran (T&D),
respectijely. The next editions should present a consolidated T&D transformer model. x
Q IWadObject
re::Temqinal

“cor*gc‘ted:\ﬁpéean [0.41]

+./ sequanceNumber: Inteder [0..1]

\Te?nals 0..*
+CondugtingEqUipment | 1

P Sy stemR

owersystem esaurce<= m Core::ConductingEquiprhent

Core::Equipment

\/ + phases: PhaseCode [[0..1]
+ normallylnService: Boolean [0..1] A

AN | +Jxansforme 1.%

+TransformerBank L ndi DistributionTransformerWindin:
TrnsformerBank ! Dié’ibutionTransfo\‘er +Windings 9

<

+ vecorGroup: String [0..1]] 1 +Transformers \ \ + grounded: Boolean [0..1]
+Windings| + rground: Resistance [0..1
\OH.”) oLt xground: Reactance [0..1
«enumeration» 3 sforqe; +Windings | 0.* \
Core:PhaseCode Y
{root} ) M
ilmpedance | 0..1 \
ﬁgg Ident ifiedObject WiresExt :
ABN WindingPilmpedance DCIMTapChang¢rModel
AC
BCN + b: Susceptance [0..1]
AB + bO0: Susceptance [0..1]
AC + g: Conductance [0..1]
BC + g0: Conductance [0..1]
AN + r: Resistance [0..1]
BN + r0: Resistance [0..1]
CN + x: Reactance [0..1]
A + x0: Reactance [0..1]
B
C
N
splitSecon
splithecondary
splighecondaryd2N + Transformerinfo
0..1 +WindingInfo|0..1
«efumeration» Ident ifiedObject| + Transformerinfo IdentifiedQbject
\Wires::WjndimgConnection| AssetModels:: AssetModels:-Windinginfo |
troot} Transformerinfo | ' T
+Windinginfos | +  sequenceNumber: Integer [0..1]
D + phaseAngle: Integer [0..1]
Y \ + connectionKind: WindingConnection [0..1]
z ' + emergencyS: ApparentPower [0..1]
Yn e + insulationU: Voltage [0..1]
Zn AssetModels : - + 1 Resistance [0..1]
A DCIMTransformerinfo + ratedS: ApparentPower [0..1]
! + ratedU: Voltage [0..1]
+ shortTermS: ApparentPower [0..1]

IEC 1553/10
Figure 7 — DCIM transformer connectivity model

TransformerBank organizes the component three-phase and/or single-phase transformers.
Some banks contain just one three-phase transformer, while others contain two or more
single-phase transformers. At the transmission level, EHV transformer banks may also
contain single-phase transformers, which need not be identical, especially when a spare is in
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service. This class is equivalent to the PowerTransformer defined in IEC 61970-301, and it
inherits from Equipment. Locations are often associated to the bank. The vectorGroup
attribute for protective relaying is derived from the internal winding connections and phase
angles; it uses standard nomenclature to describe any number of windings that may be
included in the bank.

DistributionTransformer must reside in a transformer bank, and it organizes a flexible number
of transformer windings. It references the Transformerinfo class in Figure 8 to obtain most of
the data.

DlstrlbutlonTransformeerd|ng iSs a ConductingEquipment, Wlth phasing mformatlon and
associ indi i on the
winding ratings. In addition to ConductingEquipment.phases, instance @tfributes
define the grounding options:

the other

ly grounded: grounded = true, rground = 0, xground = O;

e impedance grounded: grounded = true, rground = 0, xground

e ungrounded: grounded = false.

The
models].

sformer

4.4.5.2 Physical model

Figure |8 shows the classes that allow
referred to as “transformer codes” in a

er physical data, sometimes

«enurperation»
nsformerinfo

Whres: \,ieMedotzjecr ¥
WindingConnection indi
Trawsformerlrffo ! ~—_" 1% WindinglInfo

{root}
+WindingInfos sequenceNumber: Integer [0..1]
Q phaseAngle: Integer [0..1]
Ie ifi hblVindingTests
DistriQutionWindingTest "
0.. +FromWinding ratedU: Voltage [0..1]
}N{nTa&ﬁQ) In er [ ] shortTermS: ApparentPower [0..1

connectionKind: WindingConnectfon [0..1]
& \ ZF> +ToWinding 1

IdentifipdObject

emergencyS: ApparentPower [0..1]
insulationU: Voltage [0..1]

r: Resistance [0..1]

ratedS: ApparentPower [0..1]

=)

—I>N<XN=<OQO

R

%pe%\\\ﬂe ShortCircuitTest

+  excifingCurréng; Pe\bent[ Al + leakagelmpedance: Impedance [0..1]

+  excitingCurrentZeyq: PerCeny[0..1] + leakagelmpedanceZero: Impedance [0..1]

+ nolgadLosg=KWActiveRower 0..1] + loadLoss: KWActivePower [0..1]

+ noldadLossZero: KWActivePower [0..1] + loadLossZero: KWActivePower [0..1]

+OpenCircuitTests 0..* +ShortCircuitTests 0..* + TaWindinaSnec<lo *

+ShortedWindingSpecs IdentifiedObject

1.% ToWindingSpec

o + toTapStep: Integer [0..1]
+MeasuredWindingSpecs| +  phaseShift: AngleDegrees [0..1]
oxLt voltage: Voltage [0..1]

IEC 1554/10

Figure 8 — DCIM transformer datasheet model

WindingConnection enumeration includes the standard b, Y, z, Yn, and Zn nomenclature to
describe delta, wye, zig-zag, 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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Transformerinfo is referenced by the DistributionTransformer. |t defines most of the
transformer data. In the model at present, this class has no attributes of its own, and serves
only to organize the winding attributes into a library. Transformerinfo collects associations to
Windinglinfo, such that the WindingType enumeration is not used. This generalizes to any
number of windings.

Windinginfo includes all of the winding rating information, including ratedU, ratedS,
connectionKind, phaseAngle, shortTermS, emergencyS, and insulationU. r is the winding’'s DC
resistance. sequenceNumber is the winding’'s order in the vectorGroup; the high-voltage
winding is always 1. The sequenceNumber increases as the ratedU decreases, but some
transformers have two windings with the same ratedU, in which case the sequenceNumber
distinguishes between them.

DistribdtionWindingTest with its attributes and subclasses covers shor -circuit
tests, Ior either single-phase or three-phase transformers, and in -phase
transfofmers, either positive-sequence or zero-sequence excitation. Fo beth irquit and
short-cjrcuit tests, only one winding (“from”) is excited. The “fromi™wj i iated to the
parent PistributionWindingTest class. For short-circuit tests, ong S indings

will be|short-circuited. For open-circuit tests, there may be voagerand apgle data|on the
other “o” windings.

OpenCifcuitTest's attributes excitingCurrent, ., and
noLoad[ossZero are all measured on the ex0|ted guence
test data can be reported in the sam y done
with ra(ﬁed voltage applied to the excited “wi i ents of
induced voltage and angle on other windingsy tf y i pciated
instances of ToWindingSpec.

ShortCircuitTest is done ' %rrent through the “from” winding, with|one or

more “{o” windings shgqrt ciccuited. tiverand zero sequence test data can be repgrted in
the same instance o : resistances derived from IoadLors and

loadLogsZero arenlike iding DC resistances, Windinglnfo.r, whjch are
obtaindd from a

ToWindlingSpec clds de nes\the windings short crrcwted for a given ShortCircuitTest, and

i IseShift
attributes contain R d vo tage and angle on the assomated ‘t0o” winding. Instances of
this claks m y either an OpencCircuitTest Or a ShortCircuitTest, but nqt both.

Figure | 9 (show classes used to model an unbalanced voltage reguldtor. A
Distrib tlonTapChanger WhiCh inherits from RatioTapChanger, is associated| to a

RegulationSchedule and TapScheduIe (present in IEC 61970-301 for power transformers) are
not used. Some important attributes of those classes were copied to DistributionTapChanger.
Phase angle regulators and variation curves are also not generally used on distribution
systems.
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PowerSy stemResource
Wires::TapChanger
+ highStep: Integer [0..1]
+ initialDelay: Seconds [0..1]
+ lowsStep: Integer [0..1]
+ ltcFlag: Boolean [0..1]
+ neutralStep: Integer [0..1]
+ neutralU: Voltage [0..1]
+ normalStep: Integer [0..1]
+ regulationStatus: Boolean [0..1]
+ stepVoltagelncrement: PerCent [0..1]]
+ subsequentDelay: Seconds [0..1]
Conduct ingEquipment % «enL\JNn)eration»
" . . . . . . Ires::
DistributionTransformerWinding |+ Winding 0..1 Wires::RatioTapChanger TransformerControlMode
A . o . . {root}
+  groymuetBooteaT 0T ' TNAHETARETETEETT L teulControlMode: TransformerControlMode [0..1] o0
+ rground: Resistance [0..1] It
+ xgrqund: Reactance [0..1] Z% redstiVe
DistributionTapChanger
+ lineDropCompensation: Boolean
+ lineDropR: Resistance [0..1]
+ lineDropX: Reactance [0..1]
+ reverselineDropR: Resist.
+ reverselineDropX: Rea
+ ctRatio: Float [0..1]
+ ptRatio: Float [O.. N
+
.
+
.
+
IEC 1p55/10
Figure 9 — D
A threg dependent regulators to help [correct
voltage ected in wye. The model starts|with a
Transfa stributignTransformers, and a total of six
DistribdtionTransform Ml T hree instances of DistributionTapChanger,
each a formerWinding. The monitoredPhase attribute of
Distrib ase connection of its associated winding. The tap
positio r\attributes, will not be the same in each phase| of the
regulat dlso fairly common; this consists of two singlg-phase
regulat a bank, with partial capability to correct poltage
unbala
A thregq ation\voltage regulator usually changes all three taps together, with no
ability balance. This could be modelled with a bank of one threg-phase
transfo al of two three-phase DistributionTransformerWindings. There would be
just ong DistributienPapChanger associated to one winding. The monitoredPhase attribute of
DistribytiohTapChanger can be A, B, or ¢ if the potential transformer is connected |line-to-
ground—tecanatso-beABA€Cor Be-forline-to-tinepotentiat-transformers—ypieaty;—onhly one

potential transformer controls the regulator.

4.4.5.4

Example distribution transformer

The transformer in Figure 10 shows an open wye/open delta bank, which is used to supply
inexpensive three-phase service to smaller customers.
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Open wye — Open delta bank C
™
[0)
Q P
c Wdg 1_) o s
= N 5
2 Xfmr 2 qé
Q mr
o °)
5 p—
o Wdg 1 et
B ] IEC, |1556/10
Figure 10 — Example of a distribution transformer that can b ell ith DCIM
Table 1 shows some of the important attribute values for this eXamp
Table 1 — Open wye/open delta transforme ctiops
Distribjution Distribution ratedU | ratedS | cofnnecti as€Angle ) phaseCode
Transfermer | TransformerWinding I\ Typé ;

) X
Wdg 2 120 \5%\3\ \ | \ ) AN
Wdg 3 120/¥ 50e§\ \r\
Xfmf 2 wdg 1 720(\ m \ )

A phask shift 6@
TerminalS, Conneeti

BN

BN
BC

Xfml 1 Wdg 1 7200\ 10062 | / (\ ? AN
0
6
0
0

astually from N to B, rather than B to N. Through the
phases ABN present from this transformefr bank.

Other ¢ ine segment, could add phase €. ConnectivityNode 2
will ha is transformer bank. The “lighting leg” (Xfmr 1) Jusually
has a ' ke “power leg” (Xfmr 2). This means that phase and rating

assignf ght be ambiguous, and thus need to be specified on

4.4.6 ivity with unbalanced phases

4.4.6.1

The distribution model connectivity follows the CIM connectivity model, i.e., it relies on
ConductingEquipment, Terminal, and ConnectivityNode classes (refer to IEC 61970-301,
Subclause 4.4.2 Connectivity model). ConductingEquipment has a phase attribute to describe
the phase information of conducting equipment. ConnectivityNodes are points where
Terminals of ConductingEquipment are connected together with zero impedance. It does not
have phase information. Relationship between a ConnectivityNode and its container is
modelled through ConnectivityNodeContainer class.

NOTE The presented CIM connectivity and phasing model supports the exchange of an as-built network model.
However, in distribution network operations there are cases where a ConductingEquipment has different state
for each phase. For example, a three phase switch might be operated differently on each phase so that phase A
is electrically disconnected and phases BC are electrically connected; as a result, the line that is connected to the
switch may have different electrical state on each phase as well. Currently the CIM measurement model can not
represent such cases since no phase information is provided on Measurement. That capability is much needed

for distribution operation and control and may be present in the next edition of this IEC 61968-11 in support of
IEC 61968-3.
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For an extensive example of balanced three-phase sample network, refer to IEC 61970-301,
Subclause 4.4.2.1 Connectivity and containment example. The examples provided in the next
subclause illustrate the usage of connectivity model for unbalanced phase cases.

4.4.6.2 Connectivity examples for unbalanced phases

Generally speaking, a ConnectivityNode is created as the point where two or more devices
are connected together. The devices, which are modelled as subtypes of
ConductingEquipment, carry the phasing information through the phase attribute of
ConductingEquipment.

Consider as example ACLineSegment or its subtype DistributionLineSegment, which are used
to model electrical connectivity and characteristics (impedances) of s and
cables.| The physical line or cable needs to be electrically modelled j that an
ACLineBegment Or DistributionLineSegment have one and only one pha

Figure |11 illustrates three examples with different phase configura mon in
distribytion networks.

Schematic model
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IEC 1557/10

Figure 11 — DCIM connectivity for two-Terminal devices
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Similar connectivity modelling is to be applied for any other CIM two-Terminal devices such as
series shunts and switches.

Figure 12 illustrates two examples for modelling loads: balanced and unbalanced.

Schematic model CIM model
A
°A CLineSegment 1 ° °
a) B—
L
C
A

gyConsumer 1

Balanced load

A ‘ ‘_!v" 5 AN
) B &Mé}

EnergyConsumer 2
phase

@

IEC 15p8/10

Similar Wit)odelljng is to be applied for any other CIM single-Terminal devicgs such

NOTE Thisedition of IEC 61968-11 does not support multi-state switches (modelled by CompositeSwitch) and

does nof provide any grouping concept for a switch bank (where phases can have different status), or for loads
(with potentially different load characteristics).

4.4.7 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
network operation, monitoring, outage management, and operations planning, while the Asset
class models an object’'s physical representation and is mainly used for asset and work
management. The physical representation may also be essential in deriving attributes for the
electrical representation, even if no explicit Asset class is used. Subclause 4.4.4 explains how
the asset model can help calculate the electrical characteristic of a distribution line. The
relationship between the two aspects also provides key information for extension planning,
work management and outage management.

Figure 13 illustrates how Asset and PowerSystemResource are related in CIM for the purpose
of some data exchange scenarios.
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— ; Ident ifiedObject
IdentifiedObject| + Assets + PowerSystemResources f J
A - . Core::
sset 0..* «informative>» 0..* | PowerSystemResource
IEC 1559/10

Figure 13 — DCIM assets and relation to power system resources

The relationship between Asset and PowerSystemResource allows for navigation between the
two different representatlons (models) of a real world object Connect|V|ty and operational

aspects hrough
Power ratings,
dimens|

NOTE This edition of IEC 61968-11 contains Asset and AssetModel clas ged in the
context ¢f metering (IEC 61968-9), but not in the context of distribution network el ex ¢ 968-13).

The limifed set of assets-related classes in this edition contains those ats ctor and
transformer modelling only, and the relationship Asset-PowerSyste =N ggged as
informative. The next edition of this IEC 61968-11 should contain heeds of
distributipn network model exchanges.

4.4.8 Locations and graphical representations

To allow for locating different entities ¢ > i ¢lass Location. Entifies can
be lochted by their different kinds inates,
PositiopPoint in a given CoordinateSyst

although its PositionPoints [can be

Locatidn class is void of 2
aphical applications.

used td exchange coordi

Figure | 14 shows i n be used in relation with Assets and

PowerSystemRe@:

s - +Asse i ifi i +Location L
IdentjifiedObject J IdentifiedObject 0 CoordinateSysten
Asspts::Asset [ Q.. * \ Location 1 "
+ CoordinateSystems + name: String [0].1]
0.f  tAsseld mainAddress: StreetAddress [0..1]
secondaryAddress: StreetAddress [0..1] + CoordinateSystem| 1
«infgrmative» phonel: TelephoneNumber [0..1]

phone2: TelephoneNumber [0..1]
electronicAddress: ElectronicAddress [0..1]
geolnfoReference: String [0..1]
corporateCode: String [0..1]

category: String [0..1]

direction: String [0..1]

status: Status [0..1]

0.+ *+PgverSystemResqurce +PositionPoints | 1..*

I‘em'ﬁw 0. +Location
[ore::
PowerSyptemResource Wmhsources 0..1

PositionPoint

A+

sequenceNumber: Inteper [0..1]
xPosition: String [0..1]
yPosition: String [0..1]
zPosition: String [0..1]

+ o+ o+ o+

IEC 1560/10

Figure 14 — DCIM power system resource and asset locations

NOTE Support for single line diagram exchanges, used in operations of transmission and some distribution
control centres, is planned to be supported in base CIM, IEC 61970-301, and may be referred from a future edition
of this IEC 61968-11. Support for geo-spatial data exchanges is out of the scope of this IEC 61968-11, since there
are widely used and adopted standards for other domains that can be applied to electrical networks as well.

449 Metering

The Metering package introduces classes, shown in Figure 15 that are needed for the
enterprise integration of metering systems and the information they exchange with other
enterprise systems. A logical model for a meter is provided by MeterAsset, which inherits from
EndDeviceAsset. EndDeviceAssets can detect and report EndDeviceEvents, report
MeterReadings and accept EndDeviceControls. Within the model for meter readings, each
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EndDeviceAsset
addresses.

EndDeviceAssets are deployed at ServiceDeliveryPoints, providing the means to relate to
locations and customers. A MeterServiceWork class is introduced to facilitate work related to
the installation, maintenance and changeout of meters.

+EndDeviceAssets

0..%

ssetContainer| 0..1

+EndDeviceAsset

«informative»

ndDeviceAsset
+EndDeviceAsset 0.1 0..1 +EndDeviceAsset
Location 0..*
SDPLocation +EndDeviceAssets
5 + DeviceFunctions
| /0 n
+SOPLocations - X .
—1.+ RevicgFunction
ﬂ*s&etﬁmctlon
+ServiceDeliveryPdint [QeviceFanctigmyp.y
+ServicePeliveryPoints 0..1
o | 0.1 EndDeviceG DayiceFuhgti
+ EndDeviceGroups | 0..* ) iceFuhction
IdentifiedObject Ps |0 énw
SqdrviceDeliveryPoint IdentifiedObject AN N\
| o EndDeviceGroup EIecéM&w‘n\S{un&m
+ServikeDeliveryPoint 0..1 0..* X
+EndDeviceGroup i
+EndDeviceControls +EndDeviceGroup
o
> ; 0..*
Ident ifiedObject| =
EndDeviceControl | +EndDeviceContols
0”“}‘:
+EndDeviceControls
+Dema
+DemandResponseRrogra
+EndDeviceEvents Nact ,t ecord WMn
:mE nt \>
+Registers
s|\M er! orks +MeterAsset 0.*
. MeterAsset b
0..]0 " Ident ifiedQbject
. 3 | 0.1 Register
terl IacementWorks +0OldMeterAsset| | poterAsset
0..1
+Met | \) +Register
/}«6\ .1
1
Ifle)&%
MeterReading %Mgs
0..1 .
+MeterReadifg +Readings
0.%
+ ltervalReadings 0.* f
% | Measurement Value Measurement Value +Readings
0..% i -
IntervalReading Reading o +Readings
| 1 0..1 |+Reading
+IntervalReading
+IntervalBlocks - ReadingQuality o
+IntervalBlocks

+ ReadingQuaIitiés

+ReadingQualities

+ReadingType

0. 0.* | k o
+IntervalBlocks +ReadingType ifi 1
IntervalBlock glype|/dentifiedObject
0.% 1|_ReadingType
0. +IntervalBlocks +ReadingType | 1
+Pending +Pending
01 Pending 01

Figure 15 — DCIM metering model
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4.410 PaymentMetering
4.4.10.1 Transacting

A payment metering system generally facilitates financial transactions between a customer
and a service provider. The relevant information describing these transactions are 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 CIM classes found in the
PaymentMetering package is shown in Figure 16.

Documert Documernt EndDeviceAsset TIment
Customers:: AuxiliaryAccount Metering:: ustomers’
CustomerAccount MeterAsset Pric nmtur
AN

| 0..1 | 0..1 | 0..1
+ CustomerAccount + AuxiliaryAccount +MeterAsset

kX

+RriciRgStructure

+PaymentTransactions +Vendi
0..* /i.q .
+PaymentTransactions W bject| +Reansactions
L

0..*

+ Transactions

+ Transactio

+ CashierShif + VendorShift
"l |0..1

\//inift VendorShift
+/{é\%’ﬂzl\oat:\wo}&<[0..l] + merchantDebitAmount: Money [0..1]
+ posted: Boolean [0..1]

0..*
+Cashi +VendorShifts
Ident ifiedObject
) Shift
+ activitylnterval: DateTimelnterval [0..1]
+ receiptsGrandTotalBankable: Money [0..1]
+ receiptsGrandTotalNonBankable: Money [0..1]
+ receiptsGrandTotalRounding: Money [0..1]
+ transactionsGrandTotal: Money [0..1]
+Cashier + transactionsGrandTotalRounding: Money [0..1] +Vendor
0..1 0..1
Ident ifiedObject +Cashiers +Vendor Ident ifiedObject
Cashier - : Vendor
0..* «informative» 0..1

IEC 1562/10

Figure 16 — 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,
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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.

Transaction information may be further aggregated and sorted into cCashiersShift and
VendorShift groupings for accounting and reconciliation purposes against a Cashier and
Vendor who are accountable for the revenue collected during the particular Transaction.

4.4.10.2 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 17.

Card
+ cvNumber: String [0..1] + kind: ChequeKindY0..1]
+ expiryDate: AbsoluteDate [0..1] + date: Absolu
+ pan: String [0..1] + micrNumberé
+ accountHolderName: String [0..1] + cheque
+ bankAi€count
+Card | 0..1
Ident j Ob ct
+Tender +ender
1 + : 1
+
+

+(Rec\eipt

\ IdentifiedObject
+R eipts .
+Receipts

is ablg? Boolean [0..1] | 0..*
| eNLi eDetalI[O 1]
+Cash|e hift +VendorShift
0..1 |

rS ft VendorShift
< WF&\MM [0..1] + merchantDebitAmount: Money [0..1]

+ posted: Boolean [0..1]

+Cash|erS | 0.
+ VendorShifts

TdentiffedOpject
Shift
+ activitylnterval: DateTimelnterval [0..1]
+ receiptsGrandTotalBankable: Money [0..1]
+ receiptsGrandTotalNonBankable: Money [0..1]
+ receiptsGrandTotalRounding: Money [0..1]
+ transactionsGrandTotal: Money [0..1]
+Cashier + transactionsGrandTotalRounding: Money [0..1] +Vendor
0..1 0..1
IdentifiedObject +Cashiers +Vendor IdentifiedObject
Cashier : : Vendor
0..* «informative» 0..1

IEC 1563/10

Figure 17 — DCIM receipting model
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When a customer tenders payment during a transaction, the information is typically captured
in the Receipt, Tender, Card and Cheque classes.

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.

4.4.10.3 Auxiliary payments

In addition to the typical payments made by customers for services provided by the service
provider such as a ut|I|ty, itis often required to receipt payments for other items such as debt,
b

Agreement

Customers::
CustomerAgreement

+ CustomerAgreement | 0..1

+AuxiliaryAgreeme G
ement
AuxiliaryAgre

auxRef: Strfng [0..1]

Document
AuxiliaryAccount

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

due: Due [0..1]

lastCredit: AccountMovement [0..1]
TastDebit: AccountMovement [0..1]

H+++ o+

+ AuxiliaryAccounts | 0..*

+Charges [ 0. +ChildCharges
IdentifiedObject| 0--*

Charge

+ kind: ChargeKind [0..1]
+ fixedPortion: AccountingUnit [0..1]
+ variablePortion: PerCent [0..1] +ParentCharge

0..1

IEC 1564/10

Figure 18 — DCIM auxiliary agreement model
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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.

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.

4.4.10.4 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 intgrval-based. A model to realise such complex tariff structures is shown inNEigure|19.

Document

Customers::
PricingStructure

*

+ PricingStructures | O..
+ Tariffs | 0..*

Docltim
Customersy:

riff

+Tar|ffs

+ Tax{f ro&
[rerstries QN Pocumert
I i ) .
( rlffProfiIe + TariffProfiles

ta f cle: String [0..1]

+

+Time? Inter
T

j eTa flnte al ConsumptionTariffinterval
q ceﬁum r: Ir}/ger[o 1] + sequenceNumber: Integer [0..1]
t rtB%Q’l\me bsoluteDateTime [0..1] + startValue: RealEnergy [0..1]
\J ! P
+ TimeTari Intervals + ConsumptionTariffintervals

IdentifiedObject
+Charges Charge +Charges

+ ConsumptionTariffintervals
0..*

0.*| + kind: ChargeKind [0..1]
+ fixedPortion: AccountingUnit [0..1]
+ variablePortion: PerCent [0..1]

+ParentCharge +ChildCharges
0..1 *
0..*

IEC 1565/10

Figure 19 — 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.
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TimeTariffinterval determines the starting time for a particular interval and several instances
of TimeTariffinterval 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.

The price per service unit per time interval or per consumption interval is determined by
Charge class, which provides for nested charge structures and allows for fixed charges,
variable charges and percentage charges.

For vety complex tariff structures, the TimeTariffinterval and Consum
be combined to provide for time-based and consumption-based charg

al may

4.5 Other

Subclapises 4.5 to 4.8 of IEC 61970-301 describe CIM mode]li ions, and
implementation conventions. The following points have i plished
edition|1.0 in 2003.

L that
le most

e Enterprise Architect is now used, instead of R
defines the DCIM. The most current Enterp
curfent DCIM documentation.

e CIMTool provides a method of ex t other

methods may be used as well.

e Theg Naming class is now the Identified ac S ili i ven the
ne to maintain unjqg Si ject_identifiers across model domgins. In

th€ usage of universally unique idgntifiers
ject. However, this is not the requirement.
e Older versionsnof &IM UM
and Datatyp@i
stapdard UMLMemanties):

andard UML stereotypes: Primitive, enunieration
not the
implies

cus custom
UM rd UML
dataType; g ' i i ity. i i ticipate

inre tes.
5 Dettai

51

The CO "l"i'“ iﬂ :nfUIIIIGtIUII IIIUdUI \C:PVI} IUPIUOUIItD [<] \JUIIIPIUhUIIOIVU :UHIUG: VIUVV Uf IIIfU matlon
exchanged among different systems in electrical utilities. This definition includes the public
classes and attributes, as well as the relationships between them.

5.2 Context

The CIM is partitioned into subpackages. Classes within the packages are listed
alphabetically. Native class attributes are listed first, followed by inherited attributes. Native
associations are listed first for each class, followed by inherited associations. The
associations are described according to the role of each class participating in the association.

Figure 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 only,
and references several classes, attributes and association ends included in IEC61970
package.
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For each package, the model information for each class is fully described. Attribute and
association end information for native and inherited attributes is documented as in Table 2

and Table 3 . For any inherited attributes or association ends, the “note” column will

contain

text indicating the attributes is inherited from a specific class. The note 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.
nativez ActivaPaowagr Documantation for anothaernatiig attribhitg f
type ActivePower.
name String inherited from: Identlf/l\egoaec(\
In the Attributes table, in some cases, an attribute is a copnstant, in phrase
“(const)” is added in the name column of the attributes/tab ch cases the afttribute
normally has an initial value also which is preceded b to the
attribute name.
Table 3 - Ass/oc\iation nds
[mult [mult to] name p \_} description
from]
[0..7] [0..*] OperatedBy_Companies Com(éany/\ inherited from: PowerSystemResoyrce
[1] [0..7] Contains_Measuwnts /M\eas\{rem nt\ inherited from: PowerSystemResoyrce
[1] [0..%] OperatingShare\ \( Ope\ra\i}x‘@h%) \\/ inherited from: PowerSystemResoyrce
[1..7] [0..1] ModelingAut NySe @Ed{lin&ﬁ@h&m@/et inherited from: IdentifiedObject
In the of the
associg es the
other g ame is
listed i imn. A
multiplici hnumber
is allow number
is allow
In the [case-that a~¢lass is an enumeration, the attributes table is replaced by the|enums
documgniation as in Table 4 , since the type of each enum within the enumeratior] is not

defined.

Table 4 — Enums documentation

literal description

steel

lead

lock

other



https://iecnorm.com/api/?name=f08653519deccf7bee39813317a4f800

61968-11 © IEC:2010 -41 -

6 Package architecture (normative)

6.1 General

This  specification is  automatically generated from the CIM model file
iec61970cim14v13_iec61968cim10v31_combined.eap.

6.2 Top package IEC61968

The IEC 61968 subpackages of the CIM are developed, standardized and maintained by IEC
TC57 Working Group 14: System interfaces for distribution management (WG14).

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

Figure PO shows package diagram Main.

IEC61968CIMVersion Q

+ date: AbsoluteDateTime [0..1] = 2010/01- 31
+ version: String [0..1] = IEC61968CIM1(0V31/7

. Wx\es&\ N
k“x

N
s\r\s \/\L AssetModels

Parts 4,
\ rk\ |
Customers
Part 8
Metering LoadControl PaymentMetering
Part 9

IEC 1566/10

Figure 20 — Package diagram IEC61968::Main

This diagram shows version and normative contents of the CIM extensions for distribution.
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Annotation on the left side of the diagram indicates the part of IEC 61968 that has been

mainly driving modelling requirements for the respective package(s).

Figure 21 shows package diagram Dependencies.

LoadControl I

PaymentMetering I

|
Meteri I

Meas |

(fromh IEC61970)

This di
inheritd

~N
N 2
\ Assets

AssetModels

Customers

a—

(from IEC61970)

Figure P2 shows package diagram StdCIM.

(from IdCG
|
V

970)

Domain

(from IEC6

=

ckage diagram IEC61968::Dependencies

g contents of this package, as well as the dependencies b4

970)

C 1567/10

sed on
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CombinedVersion
{root}

+ date: AbsoluteDateTime [0..1]= 2010- 01- 31

+ version: String [0..1] = iec61970CIM14v]...

IEC61970

+ IEC61970CIMVersion

+ Informative

+ Domain

IEC61968 |

This di
model.

+ + + + + + + + + + + + + o+

Core
OperationalLimits
Topology
Wires
Generation
LoadModel
Outage
Protection
Equivalents
Meas

SCADA
ControlArea
Contingency
StateVariables

+ Common
+ WiresExt
+ Assets

+ IEC61968CIMVergion

agram sh@s

IEC 1568/10

b7 CIM

Figure P3 shows | al
Ide ifiedObj}o&\ 1dexgtifiedObject Ident ifiedObject IdentifiedObject Ident ifiedObject Ident ifipdObject
Core::Pi vmst\em esourge Nsse ::Asset Common::Document Common::Location Common::Organisation Common::ActivityRecord
\ 1E 1569/10
Figure 23 — Logical diagram IEC61968::DCIMKeyClasses

This diagram shows key classes in DCIM.

6.2.1

IEC61968CIMVersion

IEC 61968 version number assigned to this UML model.

Table 5 shows all attributes of IEC61968CIMVersion.
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Table 5 — Attributes of IEC61968::IEC61968CIMVersion

name type description
date=2010-01-31 (const) AbsoluteDateTime Form is YYYY-MM-DD for example for January
5, 2009 it is 2009-01-05.
version=|EC61968CIM10v31 String Form is IEC61968CIMXXVvYY where XX is the
(const) major CIM package version and the YY is the
minor version. For example IEC61968CIM10v17.

6.2.2 Package Common

6.2.2.1 General

This ppckage contains the information classes that support dig
general.

anagewent in

Figure P4 shows logical diagram Commonlinheritance.

Core::ldentifiedObject

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

R S

\J .
t Organi

t|o Doc m on
k/\ dule ement |

Conord e et
AN\

ActiviyRecord TlmePom

| UserAktribute

«Compound» \ \/ «Compound» «Compound» «Compound
te ime terv Status TelephoneNumber ElectronicAddress
+ sta solut}% \r@\'\ value: String [0..1] + countryCode: String [0..1] + lan: String [0..]]
+ en teDateyim \+ dateTime: AbsoluteDateTime [0..1] + areaCode: String [0..1] + email: String [..1]
+ remark: String [0..1] + cityCode: String [0..1] + web: String [0.}1]
+ reason: String [0..1] + localNumber: String [0..1] + radio: String [d..1]
+ extension: String [0..1] + userlD: String [0..1]
+ password: Strihg [0..1]
+ status: Status [0..1]
«Compound» «Compound» «Compound»
StreetAddress StreetDetail TownDetail
+ streetDetail: StreetDetail [0..1] number: String [0..1] + code: String [0..1]
+ townDetail: TownDetail [0..1] name: String [0..1] + section: String [0..1]
+ status: Status [0..1] suffix: String [0..1] + name: String [0..1]
prefix: String [0..1] + stateOrProvince: String [0..1]
type: String [0..1] + country: String [0..1]

«Compound»
PostalAddress

code: String [0..1]
buildingName: String [0..1]
suiteNumber: String [0..1]
addressGeneral: String [0..1]
withinTownLimits: Boolean [0..1]

streetDetail: StreetDetail [0..1]
townDetail: TownDetail [0..1]
poBox: String [0..1]
postalCode: String [0..1]

EE I S S S

+ 4+ +

IEC 1570/10

Figure 24 — Logical diagram Common::Commonlnheritance

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


https://iecnorm.com/api/?name=f08653519deccf7bee39813317a4f800

61968-11 © IEC:2010

— 45 —

Figure 25 shows logical diagram CommonOverview.

Ident ifiedObject
D t
ocumen IdentifiedObject
+ category: String [0..1] ActivityRecord
+ createdDateTime: AbsoluteDateTime [0..1] D ActivityR d
+ lastModifiedDateTime: AbsoluteDateTime [0..1] +Documents  +ActivityRecords + createdDateTime: AbsoluteDateTime [0..1]
+ revisionNumber: String [0..1] 0.% o.x|* category: String [0..1]
+ electronicAddress: ElectronicAddress [0..1] - " |+ severity: String [0..1]
+ subject: String [0..1] + reason: String [0..1]
+ title: String [0..1] + status: Status [0..1]
+ docStatus: Status [0..1]
+ status: Status [0..1]
A Ident ifiedObject +Location 0
Location ' CoordinateSystem
1+ CoordinateSystems _
Agreement + mainAddress: StreetAddress [0..1] A\ name;~String [0..1]
R + secondaryAddress: StreetAddress [0..1] .
+ sigrjDate: AbsoluteDate [0..1] ’ oordinateSystem, [
+ valiflitylnterval: DateTimelnterval [0..1] + phonel: TelephoneNumber [0..1]
+ phone2: TelephoneNumber [0..1]
+ electronicAddress: ElectronicAddress [0..1] » g \ .
+ geolnfoReference: String [0..1] +PosigionPoints
+ corporateCode: String [0..1]
+ category: String [0..1] PositionPoin
TimeSchedule + direction: String [0..1] 5
+ status: Status [0..1] seyuence m_b * Integer [0..1]
H disabled: Boolean [0..1] N\ xPosjtion: g [0..1]
H schedulelnterval: DateTimelnterval [0..1] ++/yPositon: String [0..1]
H recurrencePattern: String [0..1] \zPositi n: String [0..1]
H recurrencePeriod: Seconds [0..1]
H offset: Seconds [0..1] /\
+TimeSchedule | 1 /N
\)e ifieqQbiect UserAttribute
0@%@ /\
TimePoi o + sequenceNumber: Integelr [0..1]
+TimePoints | 0 \ + name: String [0..1]
IdentifiedObject + value: StringQuantity [0.]]
TimePoint
+ dateTime: AbsoluteDateTime [0..1]
+ relativeTimelnterval: Seconds [0..1]
+ sefjuenceNumber: Integer [0..1]
+ wihdow: DateTimelnterval [0..1]
+ stdtus: Status [0..1]
IEC| 1571/10
This diagram shows
Figure P6 shows
5 P +Location ifie ? +Location *
IdentjffedObje: IdentifiedObject 0.. CoordinateSyste
Asspts::. et 0..1 Location i
1 +CoordinateSystems + name: String [0].1]
0. | +Asset? + mainAddress: StreetAddress [0..1]
+ secondaryAddress: StreetAddress [0..1] +CoordinateSystem| 1
«infgrmativé» + phonel: TelephoneNumber [0..1]
+ phone2: TelephoneNumber [0..1]
+ electronicAddress: ElectronicAddress [0..1] it i 1.%
0..* +PgwerSystemResources + geolnfoReference: String [0..1] + PositionPoints
Ident ifiedObject N . + corporateCode: String [0..1] e .
Core:: 0.* +location| ,  category: String [0..1] PositionPoint
- + direction: String [0..1] Number: | 0..1
PowerSystemResource |+ PowerSystemResources ~ 0..1 . sequenceNumber: Integer [0..1]
v 4 + status: Status [0..1] xPosition: String [0..1]

yPosition: String [0..1]
zPosition: String [0..1]

+ 4+ o+

IEC 1572/10

Figure 26 — Logical diagram Common::DCIMLocations

This diagram shows classes used to model locations of power system resources and assets in
DCIM.

6.2.2.2

Interval of date and time.

DateTimelnterval compound
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Table 6 shows all attributes of DateTimelnterval.
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Table 6 — Attributes of Common::DateTimelnterval

name type description
start AbsoluteDateTime Date and time that this interval started.
end AbsoluteDateTime Date and time that this interval ended.
6.2.2.3 Status compound
Current status information relevant to an entity.
Table 1 shows all attributes of Status.
Table 7 — Attributes of Common::Status
name type \ie\a\gmktlons
value String ateTlm ; prlor status chapges
in ingtances of
ssoctated with the object {o
(_ plies.
dateTimg AbsoluteDé@Tih\e\ < h @ate nd \i\méthlch status 'value' applips.
remark String tlneWatlon regarding the current
, as free form text.
reason String Wcode or explanation for why an object
Nn o the current status 'value'.
w
6.2.2.4 Post
Genergl purpose
Table § shows alNattiib
(\ W 8\Attributes of Common::PostalAddress
\har\n& \ type description
streetDetail > StreetDetail Street detail.
townDetail TownDetail Town detail.
poBox String PosT office box.
postalCode String Postal code for the address.
6.2.2.5 StreetAddress compound

General purpose street address information.

Table 9 shows all attributes of StreetAddress.
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Table 9 — Attributes of Common::StreetAddress

name type description
streetDetail StreetDetail Street detail.
townDetail TownDetail Town detail.
status Status Status of this address.
6.2.2.6 StreetDetail compound

Street details,

in the context of address.

Table 1

0 shows all attributes of StreetDetail.

Table 10 — Attributes of Common::StreetDetai

name type \ d\ec\\xqat\{ )
number String De3|gna<r a\LQé\sp |c Iocz}\on on the sf{reet.
name String Napé o \”K\ \
suffix String { eWor example: Noith,
prefix String refix[to uvreet ame. For example: Nofth,
South)
type String Type of\tﬁe.et/Examples include: street, cifcle,
bou vard, avenue, road, drive, etc.
code String Wable ) Utilities often make use of eXternal
erénce systems, such as those of the toyn-
planner's department or surveyor general's
apping system, that allocate global refereince
’\ (\ codes to streets.
buildingName Strjin (if applicable) In certain cases, the physica
location of the place of interest does not hgve a
direct point of entry from the street, but may be
located inside a larger structure such as a
/\ building, complex, office block, apartment, ptc.
suiteNunber \ ék'{ng Number of the apartment or suite.
address(:eneraq\ \\ tri Additional address information, for examplg a
\\ mailstop.
withinToywn mlN Boolean True if this street is within the legal geographical
boundaries of the specified town (default).

6.2.2.7

N

TownDetail compound

Town details,

in the context of address.

Table 11 shows all attributes of TownDetail.

Table 11 — Attributes of Common::TownDetail

name type description
code String Town code.
section String Town section. For example, it is common for
there to be 36 sections per township.
name String Town name.
stateOrProvince String Name of the state or province.
country String Name of the country.
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6.2.2.8 ElectronicAddress compound

Electronic address information.

Table 12 shows all attributes of ElectronicAddress.

61968-11 © IEC:2010

Table 12 — Attributes of Common::ElectronicAddress

name type description

lan String Address on local area network.

email String Email address.

web String World wide web address.

radio String Radio address. (‘ O\

userlD String User ID needed to kg iR, Whichgan'ke fc}\?n
individual person, amorganisation\a losatjgn,
etc. /]\

password String Password eée\d to\\lm. \

status Status Status oﬁ\fbi\s EIB\Q{OMres};.

Table 13 shows all attributes of Telephone

Table 43 —

tributes\of:

6.2.2.9 TelephoneNumber compound Q
Telephpne number.
be
o

LN

::TelephoneNumber

Core

description

countryCGode ( \ }

S@ng

%

Country code.

areaCodp /\

Strin

JAN

)

Area or region code.

(if applicable) City code.

localNunyber

cityCode| /\
\

Main (local) part of this telephone number.

extensiof
NN

tri

(if applicable) Extension for this telephone
number.

6.2.2.1

Recordsactivity Tor an entity at a point in time; activity may be jor an event that has already
occurred or for a planned activity.

Table 14 shows all attributes of ActivityRecord.

Table 14 — Attributes of Common::ActivityRecord

name

type

description

createdDateTime

AbsoluteDateTime

Date and time this activity record has been
created (different from the 'status.dateTime’,
which is the time of a status change of the
associated object, if applicable).

category String Cate%ory of event resulting in this activity
record.
severity String Severity level of event resulting in this activity
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name type description
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
description String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedOb(j@ct
pathName String inherited from: Identifie{léﬁec}-\
Table 15 shows all association ends of ActivityRecord with othe
Fable 15 — Association ends of Common Ayt',v—uy\ hetr classesg
[mult [mult to] name type Q} Wcription
from] F\
[0..7] [0..*] Assets k_é s for which this activity redord
has begn created.
[0..] [0..*] Documents cuments for which this activit
record has been created.
6.2.2.1I Agreement
Formal agreem ng the terms and conditions for a set of sg¢rvices
The specifics of efined via one or more service agreements
Table 16 shows t
Attributes of Common::Agreement
\nM \ type description
signDate D) AbsoluteDate Date this agreement was consummated amjong
associated persons and/or organisations.
validityIntefval DateTimelnterval Date and time interval this agreement is valid
(from going into effect to termination).
category String inherited from: Document
createdDateTime AbsoluteDateTime inherited from: Document
lastModifiedDateTime AbsoluteDateTime inherited from: Document
revisionNumber String inherited from: Document
subject String inherited from: Document
title String inherited from: Document
docStatus Status inherited from: Document
status Status inherited from: Document
electronicAddress ElectronicAddress inherited from: Document
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
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name type description
localName String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject

Table 17 shows all association ends of Agreement with other classes.

[mult [mult to] name type es r|
from]
[0..] [0..*] ActivityRecords ActivityRecord inherite fro D\{}x{ent

6.2.2.1p CoordinateSystem

Coordinate reference system.
Table 18 shows all attributes of CoordihateSyste

Table 18 — Attributes~of C onxCoordinateSystem

name ty\v\e \\ \/ description

name S}YQ{ \) N\ﬁme of this coordinate system.
Table 19 shows@s iatioR oordinateSystem with other classes.

Tgdble 19 - iati ommon::CoordinateSystem with other classps
[mult [m ] name type description
from]
[1..1] ints PositionPoint Sequence of position points expresjsed
in this coordinate system.
[0..7] [1..1] koC Location Location described by using positign
points in this coordinate system.

6.2.2.13 Document

Parent class for different groupings of information collected and managed as a part of a
business process. It will frequently contain references to other objects, such as assets,
people and power system resources.

Table 20 shows all attributes of Document.

Table 20 — Attributes of Common::Document

name type description

category String Utility-specific categorisation of this document,
according to their corporate standards,
practices, and existing IT systems (e.g., for
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name type description

management of assets, maintenance, work,
outage, customers, etc.).

createdDateTime AbsoluteDateTime Date and time that this document was created.

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

revisionNumber String Revision number for this document.

subject String Document subject.

title String Document title.

docStat Status. Status—of-this—document—For-status—of euhj ct

matter this document repregents
Agreement, Work), use | us' attribute.

Example values for ! tatusstatus’ are draft,
approved, cancelled, et

status Status Status of subjeCt matter (e\g.,”/Agree eY fVork)
this document\tepres f st the
documenyitself, use&oc tatys' att

electronipAddress ElectronicAddress Elew& \ )

aliasNanje String yfﬁerlted f%‘q\d'e,@fledﬁbject

descriptipn String = khe)t }4 erm\s@nthject
localNanje String /\ A >\her|(ed 1( % I‘geﬁﬂfledObJect
mRID String \n\herité»{from:))dentifiedObject
name String /l inl'?é\ited from: ldentifiedObject
pathName

String \ (\ Writ}i from: IdentifiedObject

Table 41 shows all associ ent'with other classes.

Table @«s\ ciation(ends

ommon::Document with other classes

[mult [mudt t me \) type description
from]

[0..] [0..*] Activit or ActivityRecord All activity records created for this
document.

6.2.2.1

The place = : = and/or
will be at a g|ven moment in t|me It is deflned W|th one or more postltlon pomts (coordlnates)
in a given coordinate system.

Table 22 shows all attributes of Location.

Table 22 — Attributes of Common::Location

name type description

category String Category by utility's corporate standards and
practices, relative to the location itself (e.g.,
geographical, functional accounting, etc., not a
given property that happens to exist at that
location).

corporateCode String Utility-specific code for the location.
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name type description

mainAddress StreetAddress Main address of the location.

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

direction 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
ServiceDeliveryPoint may be located on the
second floor of an apartment building.

geolnfoReference String (if applicable) Reference tof geographical
information source, ofte ter)JQItO ewutiflity.

status Status Status of this Iocatigﬁ.\ \

phone1 TelephoneNumber Phone number. \ \

phone2 TelephoneNumber Additional phéﬂ\e mhrbk

electronifAddress ElectronicAddress

Electronéaﬁméﬁ. \‘ \

aliasNanje String inyﬁtai\t@-r\ldﬁifie\ko\b]‘eo{
descriptipn String iﬁher}{’é‘s} fro}v\lde i iedﬁbject

localNanje String (_ |N1ﬁ1)|t7/d f}quu | tifiedObject
mRID String < <\\ @meri@d franh: MifiedObject

name String NarithentifiedObject

pathNam

[

String ( \'Qher ed from: IdentifiedObject

Table 43 shows all as n with other classes.

Tabl mmon::Location with other classes

description

[mult [mult na type
from]

All power system resources at this
location.

[0..1] [0..*] W\\Rw&% \P{werSystemResource

All coordinate systems used to desfribe
position points of this location.

[1..1] Wi@sté&s CoordinateSystem
\‘>

6.2.2.1p~ . Organisation

Organisation that might have roles as utility, contractor, supplier, manufacturer, customer, etc.
Table 24 shows all attributes of Organisation.

Table 24 — Attributes of Common::Organisation

name

type

description

streetAddress

StreetAddress

Street address.

postalAddress

PostalAddress

Postal address, potentially different than
'streetAddress' (e.g., another city).

phone1

TelephoneNumber

Phone number.

phone2

TelephoneNumber

Additional phone number.

electronicAddress

ElectronicAddress

Electronic address.
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name type description
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
6.2.2.1 PositionPoint
Set of [spatial coordinates that determine a point. Use a single pq nce to
desribg a point-oriented location. Use a sequence of position a line-
orientefl object (physical location of non-point oriented objects li area of
an objdct (like a substation or a geographical zone - in this ca osition
point wjth the same values).
Table 345 shows all attributes of PositionPoint.

Table 25 — Attributes of C
A

name &ee Q \J )\/description

sequenceNumber Integer o-r I\h-ue,s/quence number of this poin
lth a series of points.
xPositior String \ (\ \é\AQs/Bosition.
yPositior < \t\q/\\ \) Y>xis position.
zPositior ’\ r|n (if applicable) Z axis position.
Table 2 P sitionPoint with other classes.
of Common::PositionPoint with other classes
[mult type description
from]
[1..7] CoordinateSystem Coordinate system in which the
coordinates of this position point afe
expressed.

6.2.2.17 TimePoint

A point in time within a sequence of points in time relative to a TimeSchedule.
Table 27 shows all attributes of TimePoint.

Table 27 — Attributes of Common::TimePoint

name type description

dateTime AbsoluteDateTime

Absolute date and time for this time point. For
calendar-based time point, it is typically
manually entered, while for interval-based or
sequence-based time point it is derived.

relativeTimelnterval Seconds

(if interval-based) A point in time relative to
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name type description

scheduled start time in
'TimeSchedule.schedulelnterval.start'.

sequenceNumber Integer (if sequence-based) Relative sequence number
for this time point.

window DateTimelnterval Interval defining the window of time that this time
point is valid (for example, seasonal, only on
weekends, not on weekends, only 8:00 to 5:00,
etc.).

status Status Status of this time point.

aliasName String inherited from: IdentifiedObject

descripti)n SLrng mrerited 1rofri. |uenu||euu0)ﬁu

localNanje String inherited from: Identifie}@t&jec}_\ \

mRID String inherited from: Iden/tirﬁ%%({bjec\

name String inherited from: | enNedb\bj\ergt \

pathName String inherited frodeeMOl}}gct >

N
Table 48 shows all association ends of TimePoint with other class
Table 28 — Association endsz\Co on:Ti el@'nt with other classes

[mult [mult to] name type description

from]

[0..7] [1..1] TimeSchedule Tim Sche@me\ Time schedule owning this time point.

6.2.2.1B TimeSchec

Description of a@w single-

valued [function of\i on this

schedul y date,

calend

Table 2

g 29 — Attributes of Common::TimeSchedule
name \/ type description
disabled Boolean True if this schedule is deactivated (disablgd).

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).

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



https://iecnorm.com/api/?name=f08653519deccf7bee39813317a4f800

61968-11 © IEC:2010

— 55 —

name type description
each hour.

category String inherited from: Document
createdDateTime AbsoluteDateTime inherited from: Document
lastModifiedDateTime AbsoluteDateTime inherited from: Document
revisionNumber String inherited from: Document
subject String inherited from: Document
title String inherited from: Document
docStatus Status inherited from: Document
status Status inherited from:

Document /

electronicAddress

ElectronicAddress

inherited from:

Docume/u(\\

Iden)i(ié\é’@\bjecQ

aliasNanje String inherited from:

descriptipn String inherited from:}d{nt\{ed&bjﬁ({
localNanje String inherited from\ Ideer ct >
mRID String inherite((r(hx\éqntﬁ'{e\abjeé\

name String m\m\ld\}mﬂ&kw
pathName String ﬁherytes’ fromlde 'fiedébject

Table 30 shows all association ends of

Y&

ther/classes.

chedule with other classes

[mult [mult to] nam description
from] N
[1..1] [0..*] TimePoints eRoint Sequence of time points belonging|to
/\ this time schedule.
[0..%] [0..%] Activi\t&@e/cysq\\ V|t ecord inherited from: Document
6.2.2.1
Generi lass, with optional sequence number and units for value; |can be
used tg mation exchange when concrete types are not known in adjance.
Table 3 ributes of UserAttribute
Table 31 — 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 32 shows all association ends of UserAttribute with other classes.
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Table 32 — Association ends of Common::UserAttribute with other classes

[mult [mult to] name type description

from]

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

6.2.3 Package WiresExt
6.2.3.1 General

This palackage contains the information classes that extend IEC61970::
power |system resources required for distribution network modelling,i
networks.

ackage with
ing~unbalanced

Figure R7 shows logical diagram WiresExtlnheritance.

PerL¢ngthSequencelmpedance Core:: /<} ®

WindingPilmpeldance

IdentifiedObje,

PerLgngthPhaselmpedance %\ Q
Coxe:: Q
werSystemResourcé

Core! Wires::
uipme TapChanger

A

Wires::

org::
Q m% RatioTapChang

=

Wires::
IConductor

DistribgtionLineSegment \/gistributionTransformerWinding TransformerBank | [DistributionTransformer DistributionTapChanger

PhaselmpedanceData

IEC 1573/10

Figure 27 — Logical diagram WiresExt::WiresExtinheritance

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

Figure 28 shows logical diagram DCIMLoadModel.
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«enumeration»
Core::PhaseCode

ABCN
ABC
ABN
ACN
BCN
AB
AC
BC
AN
BN
CN

A

B

C

N
splitSecondaryIN

Equipment
Core::ConductingEquipment

+ phases: PhaseCode [0..1]

- 57—

Wires::EnergyConsumer

customerCount: Integer [0..1]
pfixed: ActivePower [0..1]
pfixedPct: PerCent [0..1]
gfixed: ReactivePower [0..1]
gfixedPct: PerCent [0..1]

o+ o+ o+

+EnergyConsumer

+LoadResponse

Ident ifiedObject

LoadModel::
LoadResponseCharacteristic

0..*

0..1

exponentModel: Boolean [0..1]
pConstantCurrent: Float [0..1]
pConstantimpedance: Float [0..1]
pConstantPower: Float [0..1]
pFrequencyExponent: Float [0..1]
pVoltageExponent: Float [0..1]
gConstantCurrent: Float [0..1]
qConstantimpedance: Float [0..1]
qConstantPower: Float [0..1]

splifSecondary2N
splifSecondary12N

This diagrams shows classes used to model loads in DCI

Figure 28 — Logical diagram WiresExt::DCIN

Figure P9 shows logical diagram DCIMLineModel.

o3

+ 4+ o+

gFregrreTeytxpomemt—Ftoqt [0..1]
qVo, tageE)y:r%uQnt: Float [0..1]

IHC 1574/10
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«enumeration» PowerSy stemResource
Core::PhaseCode Core::Equipment

ABCN + normallylnService: Boolean [0..1]

ABC

ABN

ACN

BCN + ConductingEquipment IdentifiedObject
AB . i i 1

AC Core::ConductingEquipment Core::Terminal

. 0..*

i(,:\‘ + phases: PhaseCode [0..1] +Terminals |+ connected: Boolean [0..1]

BN + sequenceNumber: Integer [0..1]
CN

A

g Wires::Conductor

N + length: Length [0..1]

splitSecondary1N .

splifSecondaryZN

spligSecondary12N LIA

Wires::ACLineSegment

bOch: Susceptance [0..1]
bch: Susceptance [0..1]

g0ch: Conductance [0..1]
gch: Conductance [0..1]
r: Resistance [0..1]

r0: Resistance [0..1]

x: Reactance [0..1]

x0: Reactance [0..1]

i

DlstrlbutloaneSegment/\

o+

0..*
+ConductorSegments |, ‘yaducto

+Sequence|mpTdance
0..1 +Phaselmpedance ,0\

1
IdentifiedObject dent}figdObjexy] IdentifiedObjedt
PerLerjgthSequencelmpedance ﬂ?ﬁewit has\eﬂxso{\d‘%ce AssetModels::Conductorinfo
% conductc)C\o}wQ Integer[o.m‘}/ usage: ConductorUsageKind [0..1]
>

phaseCount: Integer [0..1]
+Phase insulated: Boolean [0..1]
insulationMaterial: ConductorlnsulationKind [0..
insulationThickness: Length [0..1]

+ Conductorinfo

e

b{ch: Susceptance [0..1]
bdh: Susceptance [0..1]

g(ch: Conductance [0..1]
ggh: Conductance [0..1]
:|Resistance [0..1
rO} Resistance [l
x:| Reactance [0..1
x(: Reactance [0..1]

pedance

+ o+ o+t

N
\
\
\
N

AssetModels :
DCIMConductorinfo

P
=

IEC 1575/10

This diggram shows gne part of classes used for modelling lines and circuits in DCIM.

AaT
I

Figure 36—showstogicatdiagram DCiviTransformeriviodet:
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IdentifiedObject
Core::Terminal

+ connected: Boolean [0..1]
+ sequenceNumber: Integer [0..1]

+Terminals | 0..*

+ ConductingEquipment | 1

P Sy stemR . .
owersy stemResource Core::ConductingEquipment

Core::Equipment

+ normallylnService: Boolean [0..1]

+ phases: PhaseCode [0..1]

?

TransformerBank

+TransformerBank

| +Transformer 1.%

«
I DistributionTransformer | 1

+Windings DistributionTransformerWinding

+ vecforGroup: String [0..1]

«enumeration»
Core:PhaseCode
{root}

ABC
ABC|
ABN
AC
BCN|
AB
AC
BC
AN
BN
CN
A

B

C

N
splifSecondary1N
splithecondary2N
splifsecondary12N

«efumeration»
\Wires::WjndingConnection|
{root}

>ygN<o

This diagran

Figure B1,shows log

¢al diagram DCIMTapChangerModel.

+Transformers

+

+Windings | +
0..* +
+Transformers

+Pilmpedance | 0..1

Ident ified@bject
WindingPiImrﬁQanc

rModel

0..1

+WindinglInfo

Identified@bject
AssetModels::WindingInfo

sequenceNumber: Integer [0..1]
phaseAngle: Integer [0..1]
connectionKind: WindingConnection|[0..1]
emergencyS: ApparentPower [0..1]
insulationU: Voltage [0..1]

: + r: Resistance [0..1]
DCHTransformerinfo + ratedS: ApparentPower [0..1]
+ ratedU: Voltage [0..1]
+ shortTermS: ApparentPower [0..1]
IEC 1576/10
L | diagram WiresExt::DCIMTransformerModel

part of classes used to model transformers in DCIM.
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PowerSy stemResource
Wires::TapChanger

highStep: Integer [0..1]

initialDelay: Seconds [0..1]

lowStep: Integer [0..1]

ItcFlag: Boolean [0..1]

neutralStep: Integer [0..1]

neutralU: Voltage [0..1]

normalStep: Integer [0..1]
regulationStatus: Boolean [0..1]
stepVoltagelncrement: PerCent [0..1]
subsequentDelay: Seconds [0..1]

EE S R it S

ConductingEquipment % «enume ration»
Wires::

Wires::RatioTapChanger TransformerControlMode

{root}

DistributionTransformerWinding |+ Winding 0.1

+ groyrmded—Booteamrio—t t +RatioTapCiamger

A gt + tculControlMode: TransformerControlMode [0..1]
+ rground: Resistance [0..1] It
+ xgrqund: Reactance [0..1] Z% reastiVe

DistributionTapChanger

lineDropCompensation: Boolean
lineDropR: Resistance [0..1]
lineDropX: Reactance [0..1]
reverselineDropR: Resist
reverselineDropX: Rea
ctRatio: Float [0..1]
ptRatio: Float [O..

P e A e

IEC 1477/10

6.2.3.2 Distributio

Extends ACLinegegm i to & library of standard types from which electrical
paramgters can be ea :

— cald asset data, using associated Conductorinfo, with
vall

— calg ical parameters from associated PerLengthPhaselmpgdance,
them .length to produce a matrix model;

electrical parameters from asspciated
, then multiplied by Conductor.length to prodquce a

— calqg
Per
sequencesmodel.

For symmetrical, transposed 3ph lines, it is sufficient to use inherited ACLineSpgment
attributes, which describe sequence impedances and admiitances for the entire lengih of the
segment.

Known issue: Attributes expressing impedances and admittances in
PerLengthSequencelmpedance and PhaselmpedanceData use Resistance, etc., which
describe pre-calculated, full length of segment, while we should have a longitudinal unit, per
length. Taking 'r' as example, its 'unit'=Ohm, but the value is effectively in Ohm/m, so the
value needs to be multiplied by Conductor.length. This is against the whole idea of unit data
types and is semantically wrong, but base CIM does not have the required data types at this
moment. Until the revision of unit modelling in CIM, applications need to deduce and locally
handle appending "/m" for units and ensure they multiply the values by Conductor.length.

Table 33 shows all attributes of DistributionLineSegment.
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Table 33 — Attributes of WiresExt:
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:DistributionLineSegment

name type description
bOch Susceptance inherited from: ACLineSegment
bch Susceptance inherited from: ACLineSegment
gOch Conductance inherited from: ACLineSegment
gch Conductance inherited from: ACLineSegment
r Resistance inherited from: ACLineSegment
ro Resistance inherited from: ACLineSegment
X Reactance inherited from: ACLineSegment
x0 Reactance inherited from: ACLineSe/Qrflent
length Length inherited from: Cond%ﬁr N (\
phases PhaseCode inherited from: Con@ch\@&uip}@r}\
normally|nService Boolean inherited from</Eq\iK nt\ \
aliasNanje String inheritedN:\{ent&%bje\Rt
descriptipn String inheritewwifl}@%ec>
localNane String inherited from: n;ifiedx{bject
mRID String ihheéte fr,\om: eanject
name String ﬁ\\hgrit(éd 1<ro\ﬁ)u: I:ie ifiedObject
pathName String \ \ \nherited from: JdentifiedObject
Table 34 shows all association ends ofi Dis eSegment with other classes.

Tablel 34 — Associationen f Wir tionLineSegment with other classes
N

[mult [mult to] nam ty description

LN “5

[0..%] [0..1] Phaselmw \/\Wselmpedance Phase impedance of this conductor
A{S\ segment; used for unbalanced mddel.

[0..%] [0..1] Sequence@rﬁd\\ag WSequencelmpedance Sequence impedance of this conductor

segment; used for balanced modd|.
[0..%] [0..1] Con%tc}m\\ ﬁnductorlnfo Conductor data of this conductor
segment.

[0..%] [O.. %{seﬁ‘&\l\?g\ BaseVoltage inherited from: ConductingEquipmjent

[1..1] [0..1] Tern%aj{ \ Terminal inherited from: ConductingEquipnjent

[0..%] [0..1] Protectionwents ProtectionEquipment inherited from: ConductingEquipment

[1..1] [0..1] ClearanceTags ClearanceTag inherited from: ConductingEquipnjent

[1..1] [0..1] SvStatus SvStatus inherited from: ConductingEquipment

[0..%] [0..1] EquipmentContainer EquipmentContainer inherited from: Equipment

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

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

[0..%] [0..1] PSRType PSRType inherited from: PowerSystemResource

[0..1] [0..*] Measurements Measurement inherited from: PowerSystemResource

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

[0..%] [0..*] PsrLists PsrList inherited from: PowerSystemResource

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

[0..%] [0..*] ReportingGroup ReportingGroup inherited from: PowerSystemResource

[0..%] [0..1] Location Location inherited from: PowerSystemResource
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6.2.3.3 DistributionTapChanger

Additional ratio tap changer parameters to distribution line

'tculControlMode' would always be 'volt'.

common regulators.

If 'monitoredPhase’ is not specified, then if the controlled DistributionTransformerWinding is
single-phase, the PT primary is assumed to be connected across that winding, which is the
normal case. If the controlled winding is three-phase, then the 'monitoredPhase’' is assumed
to be 'AN', unless otherwise specified.

Whenever 'ctRatio’ and 'ptRatio’ are specified, it's customary to specify the R and X in "volts"
referred to the PT secondary circuit, otherwise R and X are in feeder primary ohms.

If 'ptR4tio" is not specified, then 'targetVoltage', 'limitVoltage', and 'bahdVoltageare|on the

feeder |primary base, phase-neutral or phase-phase depending e onjtoredPhase’.

Otherwfise, these attributes are all on the PT secondary base.

Table 35 shows all attributes of DistributionTapChanger.

Table 35 — Attributes of WiresExt::Dj r
name type K g 7 R thion
ctRatio Float A \Bm-ir(c rg\pt trangducer ratio.
~ |
ptRatio Float \ \ uilt-ié\voltage ransducer ratio.
reverselLjneDropR Resistance Lin droM)ensator resistance setting for
\Qver power flow.
reverseLjneDropX Reactance iMp compensator reactance setting fdr
/\ reyerse power flow.
lineDropCompensation oc}e\an Ytrue, the line drop compensation is to be
[\ (\ applied.

lineDropR Resistance \> Line drop compensator resistance setting for
normal (forward) power flow.

lineDropK eachan \/ Line drop compensator reactance setting fdr

/\ normal (forward) power flow.
targetVol|tage \ It%&/ Target voltage on the PT secondary base.
bandVolfage We Voltage range (max - min) on the PT secondary
“ base, centered on 'targetVoltage'.

limitVoltag \ Voltage Maximum allowed regulated voltage on the|PT
secondary base, regardless of line drop
compensation. Sometimes referred to as first-
house protection.

monitoredRhase PhaseCode Phase voltage controlling this regulator,

T e } s
medsurcu at Teyuidatior TULatulr.

ctRating CurrentFlow Built-in current transformer primary rating.

tculControlMode TransformerControlMode inherited from: RatioTapChanger

highStep Integer inherited from: TapChanger
initialDelay Seconds inherited from: TapChanger
lowStep Integer inherited from: TapChanger
neutralStep Integer inherited from: TapChanger
neutralU Voltage inherited from: TapChanger
normalStep Integer inherited from: TapChanger
stepVoltagelncrement PerCent inherited from: TapChanger
subsequentDelay Seconds inherited from: TapChanger
ItcFlag Boolean inherited from: TapChanger
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name type description
regulationStatus Boolean inherited from: TapChanger
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
Table 36 shows all association ends of DistributionTapChanger with ot lasses:
Table 36 — Association ends of WiresExt::DistributionTapChange h.otherclgsses
[mult [mult to] name type \égsé?ti
from] 4 \
[0..1] 1..1] TransformerWinding | TransformerWinding Wt&i\\(ro}KWapChanger
[1..1] 0..1] RatioVariationCurve | RatioVariationCurve / ~ i%i@\@m:ﬁatioTapChanger
[0..1] 1..1] Winding DistributionTransform?rV\Qr\Qipé/ Ner%a{from: RatioTapChanger
[0..7] 0..1] RegulatingControl Regulatia{(}){trol/\\ % ( @ri@/?rom: TapChanger
[1..1] 0..1] SvTapStep SvTapStep \ inherited from: TapChanger
[1..1] 0..1] ImpedanC(Veﬁnation}}«Q\\ inherited from: TapChanger
mpedanceVariationCurve N
[1..1] 0.%] TapSchedules /| TaPSche\db{Q \\ \ inherited from: TapChanger
[0..%] 0..1] PSRType N RType inherited from: PowerSystemRespurce
[0..1] 0..%] Measurementis \Meas&\re}»ﬁnt ~— inherited from: PowerSystemRespurce
[1..1] 0..%] Oper%%bssha% ?)p\@ti@ha ) inherited from: PowerSystemRespurce
[0..7] 0..7] PsrLisN &Li& 3 inherited from: PowerSystemRespurce
[1..1] 0..1] Outag;S’bE‘aQule \Qut;ae§§hedule inherited from: PowerSystemRespurce
[0..%] 0..%] Reygrth\gG up RMGroup inherited from: PowerSystemRespurce
[0..%] 0..1] L%cati}h\ L}cation inherited from: PowerSystemRespurce
6.2.3.4 Transformer
An assembly of two or more coupled windings that transform electrical power between poltage
levels. Upports bDotn Dalanced and unbalancead windaing connections.

This class differs from Wires::PowerTransformer as follows:

it is part of a Transforme

rBank;

Table 37 shows all attributes of DistributionTransformer.

it draws parameters exclusively from Transformerinfo and its associated classes.

Table 37 — Attributes of WiresExt::DistributionTransformer

name type description
normallylnService Boolean inherited from: Equipment
aliasName String inherited from: IdentifiedObject
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name type description
description String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject

Table 38 shows all association ends of DistributionTransformer with other classes.

TabIJ 38 — Association ends of WiresExt: D|str|but|onTransforme<wq(th %Icsses

[mult [mult to] name type esc ptl n

from]

[1..%] [1..1] TransformerBank TransformerBank Qank \Qan fo}\gr kbong< to.
[1..1] [1..*] Windings DistributionTransformerWindi{é\\QN Jgs of Ns transformer.
[0..7] [0..1] Transformerinfo Transformerinfo Trﬁor}\er

[0..7] [0..1] EquipmentContainer EquipmentContainer / \J\nhe ited froyn: Equipment

[1..1] [0..*] OperationalLimitSet OperatlonaIlelt?ﬂ\\)/ |n}\rited%m: Equipment

[1..1] [0..*] ContingencyEquipment Co%}eqcym ?}t ( &)ln?@;i‘?ed from: Equipment

[0..1] [0..*] Measurements Mea ure inherited from:
PowerSystemResource

0.1 |li0..1] PsRType PSRTYpe \’yneritedfrom:
owerSystemResource

1.1 |[0.1 OperatingShare Ope SM inherited from:
PowerSystemResource

[0..7] [0..*] PsrLists rL inherited from:
PowerSystemResource

[1..1] [0..1] Outa tageS§chedule inherited from:
KA PowerSystemResource

[0..7] [0..*] Reporting \R@rtingGroup inherited from:
PowerSystemResource

[0..7] [0..1] L ocati \> Location inherited from:
N PowerSystemResource

6.2.3.5

This class differs from Wires::TransformerWinding as follows:

— the eight Pi model attributes are moved into separate class, that can be optionally referred
to from several winding instances;

— the three grounding attributes can differ per winding instance, even for windings that use
the same Transformerinfo, so they are kept on DistributionTransformerWinding;

— 'windingType' attribute is replaced by 'sequenceNumber' attribute on WindingInfo class;

— all the other attributes come from the WindingInfo (and its relationships). Transformerinfo
is associated to the DistributionTransformer as referenceable data, so it can be defined
once and referred to from instances, instead of being specified with each instance.

Table 39 shows all attributes of DistributionTransformerWinding.
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Table 39 — Attributes of WiresExt::DistributionTransformerWinding

name type description

grounded Boolean (for Yn and Zn connections) True if the neutral is
solidly grounded.

rground Resistance (for Yn and Zn connections) Resistance part of
neutral impedance where 'grounded' is true.

xground Reactance (for Yn and Zn connections) Reactive part of
neutral impedance where 'grounded' is true.

phases PhaseCode inherited from: ConductingEquipment

normallylnService Boolean inherited from: Equipment

aliasNanje String inherited from: IdentifiedOhject

descriptipn String inherited from: Identif/i\e(o\bﬁec(\

localNanje String inherited from: Ider@i&kbb{ect

mRID String inherited from'/t’dw}w&dét{je%\

name String inherited f/c{m\@enn iegQbject \/

pathName String |nher|te<§@m X\ntl})q bJec\

Table 40 shows all association ends of DistributionTrangformerW/in ith other clasges.

Table 40 — Association end of

ansformerWinding

[mult [mult to] name description

from]

[0..] [0..1] Pilmpedance in P|Iwnce (accurate for 2- or 3-winding
transformers only) Pi-model impedénces
of this winding.

[1..7] [1..1] Trans}a{mer D trlb tlon ansformer Transformer this winding belongs to.

[1..1] [0..1] Rati p ha atl pChanger Ratio tap changer associated with this
winding.

A\

[1..1] [0..1] Phasef¥a ang PhaseTapChanger Phase tap changer associated with|this
winding.

[0..] [0..1] Win fo Windinglnfo Data for this winding.

[0..7] [//Q\IB\xs,eV&& \ BaseVoltage inherited from: ConductingEquipmgnt

[1..1] NTWQ\ > Terminal inherited from: ConductingEquipmgnt

[0..7] [0..7] Ntion uipments ProtectionEquipment inherited from: ConductingEquipmgnt

[1..1] [0,s*\Clearance¥ags ClearanceTag inherited from: ConductingEquipmgnt

[1..1] [0%1] SvStatus SvStatus inherited from: ConductingEquipment

[0..%] [0..1] EquipmentContainer EquipmentContainer inherited from: Equipment

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

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

[0..7] [0..1] PSRType PSRType inherited from: PowerSystemResource

[0..1] [0..*] Measurements Measurement inherited from: PowerSystemResource

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

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

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

[0..7] [0..*] ReportingGroup ReportingGroup inherited from: PowerSystemResource

[0..7] [0..1] Location Location inherited from: PowerSystemResource
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6.2.3.6 PerLengthPhaselmpedance

Impedance and admittance parameters per unit length for n-wire unbalanced lines, in matrix
form.

Table 41 shows all attributes of PerLengthPhaselmpedance.

Table 41 — Attributes of WiresExt::PerLengthPhaselmpedance

name type description

conductorCount Integer Number of phase, neutral, and other wires
retained, Constrains the number of matrix
elements and the phase codes that can be used
with this matrix.

aliasNanje String inherited from: Ident)'}f\%}ijecs\

descriptipn String inherited from: Iden\r'\(ieck{g]‘e{t

localNanje String inherited from¢ IdentiiedoBigst >

mRID String inherite%&m:\l\\enﬁ{.j{d%bje\

name String inhgued\%m\:@e\tiﬁ\eqw

[]

pathNam String ir@eri}e\d fl%w\:h“em\ified};bject

Table 42 shows all association ends o

description

[mult [mult to] na
from]

[1..1] [1..*] PhaselmpedanseDat haselmped ta All data that belong to this conductpr
phase impedance.

[0..1] [0..7] Cont({to/\rSe ents istri tMeSegment All conductor segments described By this
phase impedance.
)

6.2.3.7 ncelmpedance

Sequer
or 3 ph
and x0

admittance parameters per unit length, for transposed lines [of 1, 2,
ines, define x = x0 = xself. For 2-phase lines, define x = s — xm

Table 43\shows all attributes of PerLengthSequencelmpedance.

Table 43 — Attributes of WiresExt::PerLengthSequencelmpedance

name type description

bOch Susceptance Zero sequence shunt (charging) susceptance,
per unit of length.

bch Susceptance Positive sequence shunt (charging) susceptance,
per unit of length.

gOch Conductance Zero sequence shunt (charging) conductance,
per unit of length.

gch Conductance Positive sequence shunt (charging)
conductance, per unit of length.

r Resistance Positive sequence series resistance, per unit of
length.
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name type description
r0 Resistance Zero sequence series resistance, per unit of
length.
X Reactance Positive sequence series reactance, per unit of
length.
x0 Reactance Zero sequence series reactance, per unit of
length.
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
mRID Stmg MHETEd Trom: TaentedonETt
name String inherited from: Identifie}()tiject
N
pathName String inherited from: Iden)iﬁ‘e@%)jec\
Table 44 shows all association ends of PerLengthSequencelmpedan ithUother classkes.
Table 44 — Association ends of WiresExt::PerLength u Impedance
with other clasgés
N
[mult [mult to] name type \) Xscription
O LA
[0..1] [0..*] ConductorSegments DistributionLineSegment AII\(%)n uctor segments described By this
quepce impedance.
6.2.3.8 PhaselmpedangeData s
Triplet tance rix element values.
Table 4 ceData
WiresExt::PhaselmpedanceData
description
sequenc Column-wise element index, assuming a symmegtrical
matrix. Ranges from 1 to N + N*(N-1)/2.
b Q \ Susceptance Susceptance matrix element value, per length df unit.
r N \ %sistance Resistance matrix element value, per length of unit.
X \/ Reactance Reactance matrix element value, per length of ynit.

Table 46 shows all association ends of PhaselmpedanceData with other classes.

Table 46 — Association ends of WiresExt::PhaselmpedanceData with other classes

[mult [mult to] name type description

from]

[1..7] [1..1] Phaselmpedance PerLengthPhaselmpedance | Conductor phase impedance to which
this data belongs.

6.2.3.9 TransformerBank

An assembly of transformers that are connected together. For three-phase transformers, there
would be one transformer per bank. For banks of single-phase transformers, there will be
more than one transformer per bank, and they need not be identical.
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Table 47 shows all attributes of TransformerBank.

Table 47 — Attributes of WiresExt::TransformerBank

name type description
vectorGroup String Vector group of the bank for protective relaying,
e.g., Dyn1. For unbalanced transformers, this
may not be simply determined from the
constituent winding connections.
normallylnService Boolean inherited from: Equipment
aliasName String inherited from: IdentifiedObject
descriptipn String inheriied from: IdentmedUb;ect
localNanje String inherited from: Identifie}iOtkiec;\
mRID String inherited from: Iden)i(ié@ﬁkbjec\f\
name String inherited from:/ld{n?ﬂ'ked}ﬁ\bw \
pathName String inherited from\ Iderﬁﬁe&@b ct >
N

Table 48 shows all association ends of TransformerBa

Table 48 — Association ends of WiresExt;:Trans n]§r ith other classes

[mult [mult to] name & ty@ i \J)\/ description

from]

[1..1] [1..*] Transformers Distri/bﬁﬁ‘onTrN}err All transformers that belong to this|bank.
[0..7] [0..1] EquipmentContainer Equikmer@%r\tairﬁ{\ inherited from: Equipment

[1..1] [0..%] OperationaILimi§/et %\N\nal it et > inherited from: Equipment

[1..1] [0..%] ContingencyNuip)}ant\k Rtlrbe\\sgkquraent inherited from: Equipment

[0..] [0..1] PSRTwe ﬁ\i\l‘xg inherited from: PowerSystemResoyrce
[0..1] [0..7] Meaére@nt% < \Me%v\}\@;r{ inherited from: PowerSystemResoyrce
[1..1] [0..*] Operating@ha \%\a{a&gShare inherited from: PowerSystemResoyrce
[0..] [0..%] PsrLigt{\ Ps&ist inherited from: PowerSystemResoyrce
[1..1] [0..1] /m@é%:héq X \O/utageScheduIe inherited from: PowerSystemResoyrce
[0..7] [0..%] kqport}g}xom\ \/ ReportingGroup inherited from: PowerSystemResoyrce
[0..%] @1\0%:@% \ Location inherited from: PowerSystemResoyrce

6.2.3.1p MWin Pilmpedance

Transf

rmér Pi-model impedance that accurately reflects impedance

for transformers|

with 2

or 3 windings. For transformers with 4 or more windings, you must use Transformerinfo.

Table 49 shows all attributes of WindingPilmpedance.

Table 49 — Attributes of WiresExt::WindingPilmpedance

name type description
b Susceptance Magnetizing branch susceptance (B mag). The
value can be positive or negative.
b0 Susceptance Zero sequence magnetizing branch susceptance.
g Conductance Magnetizing branch conductance (G mag).
g0 Conductance Zero sequence magnetizing branch conductance.
r Resistance DC resistance of the winding.
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name type description

r0 Resistance Zero sequence series resistance of the winding.

X Reactance Positive sequence series reactance of the
winding. For a two winding transformer, the full
reactance of the transformer should be entered
on the primary (high voltage) winding.

x0 Reactance Zero sequence series reactance of the winding.

aliasName String inherited from: IdentifiedObject

description String inherited from: IdentifiedObject

localName String inherited from: IdentifiedObject

mRID Stmg MHETEd Trom: TaentedonETt

name String inherited from: Identlfle}()thect

pathName String inherited from: Iden/u'f(é\}%nec

Table 50 shows all association ends of WindingPilmpedance with ot

Table 50 — Association ends of WiresExt::Windi/ngJK

ith gther classes

[mult [mult to] name type \d/éscription

rom) ~LS)

[0..1] [0..*] Windings Distributi ansfcyfﬁ\&rwbding( @Il‘)wir‘ldﬂ;s having this Pi impedpnce.
6.2.4 | Package Assets \'/

6.2.4.1 General

This package contalns

applications with spec
system|resource mode

Figure B2 shows

pement
power

«enumeration» «enumerations
SealKind SealConditionKind
steel locked
lead open
) lock broken
AssetFunction Asset Seal other missing
other
ﬁ \ «Compound»
AcceptanceTest

AssetContainer

ComMediaAsset

+ type: String [0..1]
+ success: Boolean [0..1]
+ dateTime: AbsoluteDateTime [0..1]

IEC 1578/10

Figure 32 — Logical diagram Assets::AssetsInheritance

This diagram shows inheritance hierarchy for normative classes from this package, as well as
enumerations and compound types.
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Figure 33 shows logical diagram AssetsOverview.

IdentifiedObject

I A i i
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Ident ifiedObject

Asset AssetFunction
category: String [0..1] +Asset +AssetFunctions| + programID: String [0..1]
corporateCode: String [0..1] ; : + firmwarelD: String [0..1]
utcNumber: String [0..1] 1 «informative» 0.*] + hardwarelD: String [0..1]
serialNumber: String [0..1] + password: String [0..1]
lotNumber: String [0..1] + configID: String [0..1]
manufacturedDate: AbsoluteDate [0..1]
purchasePrice: Money [0..1]
critical: Boolean [0..1]
electronicAddress: ElectronicAddress [0..1]
appllcatlon Strlng [O 1]
ingtatationBate—AbsotuteDate Lv u
adceptanceTest: AcceptanceTest [0..1] +Assets
inftialCondition: String [0..1]
inftialLossOfLife: PerCent [0..1] 0..*

sthtus: Status [0..1]

1

ComMediaAsset

«informative»

+AssetContainer
0..1

AssetContainer

+AssetContainer )S%

A&x

\/fdent ifiedObject

Figure

This dipgram:sh

equipn1ent in DCIM.

6.2.4.2

ime: AbsoluteDateTimp [0..1]

0..*

s relationships between power system resource view and asset

IEC 1§79/10

Ident ifiedObject

Core::
PowerSystemResource

IEC 1580/10

view of

Acceptance test for assets.

AcceptanceTest compound

Table 51 shows all attributes of AcceptanceTest.

Table 51 — 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 life cycle, the date of each acceptance
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name type description

test may be recorded in Asset.ActivityRecord.status.dateTime.

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

6.2.4.3 SealConditionKind enumeration

Kind of seal condition.

Table 52 shows all literals of SealConditionKind.

Table 52 — Literals of Assets::SealConditionKind
A Ox

literal description

ooved OGS
open AN D\

broken NAN )

7R S
A &

other

6.2.4.4 SealKind enumeration

Kind of|seal.

Table 33 shows all literals

of Assets::SealKind

" (it NN description
steel N\ )

lead /\ \

ook NN

other [ DA )

6.2.4.5 Asset

Tangible resource of the utility, including power system equipment, 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 54 shows all attributes of Asset.

Table 54 — Attributes of Assets::Asset

name type description

category String Extension mechanism to accommodate utility-
specific categorisation of Asset and its subtypes,
according to their corporate standards,
practices, and existing IT systems (e.g., for
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name type description
management of assets, maintenance, work,
outage, customers, etc.).
corporateCode String Code for this type of asset.
utcNumber String Uniquely tracked commodity (UTC) number.
serialNumber String Serial number of this asset.
lotNumber String Lot number for this asset. Even for the same
model and version number, many assets are
manufactured in lots.
manufacturedDate AbsoluteDate Date this asset was manufactured.

purchasgRrice Money Purchase-price-of-asset- —

critical Boolean True if asset is consider ritical fox some
reason (for example, agole wi ritic
attachments). /\

applicatipn String The way this pagticu i edin

. ign of
a bushing whey attac
transfor i

followings Y1,

installatipnDate

AbsoluteDate

i i DW installation was

ompleted, whieh ma be the same as the in-
i &) Asset may have been installefl at

reytously. Ignored if assetfis (1)

led (e.g., stored in a depjot) or
to be installed (e.g., vehiclg,

acceptarlceTest AcceptanceT(est . Norm fion on acceptance test.
initialCondition tring Q Mon of asset in inventory or at time of
ingtallation. Examples include new, rebuilt,

N

verhaul required, other. Refer to inspectio
data for information on the most current
condition of the asset.

=)

initialLogds OfLife Q K/

A\

P€rCe

%

Whenever an asset is reconditioned, perceptage
of expected life for the asset when it was ngw;
zero for new devices.

status

<\

e )

Status of this asset.

eIectroni:Addre/saé\

\

ElectronicAddress

Electronic address.

aliasName \ \\ \ M inherited from: IdentifiedObject
descripti)ﬁ\ \ \ String inherited from: IdentifiedObject
localNane D) \ String inherited from: IdentifiedObject
mRID N String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject

Table 55 shows all association ends of Asset with other classes.

Table 55 — Association ends of Assets::Asset with other classes

[mult [mult to] name type description
from]
[0..] [0..*] ActivityRecords ActivityRecord All activity records created for this asset.
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6.2.4.6 AssetContainer

Asset that is aggregation of other assets such as conductors, transformers, switchgear, land,
fences, buildings, equipment, vehicles, etc.

Table 56 shows all attributes of AssetContainer.

Table 56 — Attributes of Assets::AssetContainer

name type description
category String inherited from: Asset
corporat¢Code String inherited from: Asset
utcNumbler String inherited from: Asset /\\ ~
serialNumber String inherited from: Ass?t/\ \
lotNumbgr String inherited from'}ie\ \ \
manufacjuredDate AbsoluteDate inherited from\Asset \ \ )

purchasgPrice Money |nher|te<r<%\\s\se}\\ \

critical Boolean mWﬁ\m\t \\/

applicatipn String iﬁher'(reg fro},-\Aéer\ >

installatipnDate AbsoluteDate (_ |W7é f}/bqt A\wt

acceptar|ceTest Acceptance{est (\\ @heri(ed f\‘Q[A: Mt

initialCondition String NriteWsset

initialLogsOfLife PerCent ( \'\nher ed from: Asset

status Status \ \\ \Qh itéd from: Asset

electronipAddress E%{t(énimh%és\s \) Nipl?erited from: Asset

aliasNanje [\ r|ng inherited from: IdentifiedObject

descriptipn K \N&rg \ \ inherited from: IdentifiedObject

localNanje \) & Sﬁ*\ng inherited from: IdentifiedObject

mRID /\< ring\/\\/ inherited from: IdentifiedObject

name < \ \§tr|\ﬁ~g\/ inherited from: IdentifiedObject

%

pathNam St?hg inherited from: IdentifiedObject

Table 37 all_associatiory’ends of AssetContainer with other classes.

Table~57 —~ Association ends of Assets::AssetContainer with other classes

[mult [mult to] name type description

from]

[0..1] [0..*] Seals Seal All seals applied to this asset container.
[0..] [0..*] ActivityRecords ActivityRecord inherited from: Asset

6.2.4.7 AssetFunction

Function performed by an asset.

Table 58 shows all attributes of AssetFunction.
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Table 58 — Attributes of Assets::AssetFunction

name type description
program|D String Name of program.
firmwarelD 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
descriptipr Stritg frrerited-from idc..‘liricdub})ccr
localNanje String inherited from: Identifiegbt&ect
mRID String inherited from: Iden}j«f’lb\}({bjec\\
name String inherited from: | en}XQedX{a‘egt
pathName String inherited from<|den ie O%ct >

N

6.2.4.8 ComMediaAsset
Communication media such as fibre optjc cable

Table 49 shows all attributes of ComMe

Table 59 — Attri

omMediaAsset

name

N

description

[

category [\ tring (‘\ inherited from: Asset
corporat¢Code K §I~SM \ inherited from: Asset
utcNumbler \) & Stﬂ‘Qg inherited from: Asset
serialNumber /\< ring\\/\\/ inherited from: Asset
lotNumbgr < \ \§tr|\ﬁg\ / inherited from: Asset
manufacjuredDate \ AbsqluteDate inherited from: Asset
purchasq P/rvsg\ \\\ \ My inherited from: Asset
critical \\ \ Boolean inherited from: Asset
applicatipn ) \ String inherited from: Asset

installatipnDate \/

AbsoluteDate inherited from: Asset
acceptarjceTest AcceptanceTest inherited from: Asset
initialCondition String inherited from: Asset
initialLossOfLife PerCent inherited from: Asset
status Status inherited from: Asset
electronicAddress ElectronicAddress inherited from: Asset
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
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Table 60 shows all association ends of ComMediaAsset with other classes.

Table 60 — Association ends of Assets::ComMediaAsset with other classes

[mult [mult to] name type description
from]

[0..7] [0..*] ActivityRecords ActivityRecord inherited from: Asset
6.2.4.9 Seal

Physically controls access to AssetContainers.

Table §1 shows all attributes of Seal.

Table 61 — Attributes of Assets::Seal <\

name type TN

sealNumper String (reserv{w}rﬁtk\yeaWber\
~

kind SealKind KingroTseal™_

condition SealConditionKind ({‘,/ond(jrﬂ'o;\ of seals >

appliedDjateTime AbsoluteDateTime (_ Wa/d yh\e tr}m\seal has been applied.
N\

aliasNanje String < ( @heri(ed #QLA: r]d.erfﬁifiedObject

descriptipn String m\erithentifiedObject

localNanje String ( \'Qhe\r?gd from: IdentifiedObject

mRID String (2 NoRegiéd from: IdentifiedObject

name W{ \) Npkerited from: IdentifiedObject
N

e

tring inherited from: IdentifiedObject

pathNam (‘\\>

0 al with other classes.

Table 42 shows all

RN

n ends of Assets::Seal with other classes

[mult mu th\la type description
from] <\

[0..7] [O..ﬁ@on iner” AssetContainer Asset container to which this seal if

applied.

6.2.5 Package AssetModels
6.2.5.1 General

This package is an extension of Assets package and contains the core information classes
that support asset management and different network and work planning applications with
specialized documentation classes describing assets of a particular product model made by a
manufacturer. There are typically many instances of an asset associated with a single asset
model. It also contains "lightweight" *Info classes, which hold model attributes that can be
referenced by not only Assets but also by ConductingEquipments.

Figure 35 shows logical diagram AssetModelsinheritance.
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IdentifiedObject
AssetModel AssetModels : DCIMConductorinfo

modelNumber: String [0..1]
modelVersion: String [0..1]
corporateStandardKind: CorporateStandardKind [0..1]
usageKind: AssetModelUsageKind [0..1] AssetModels : DCIMTransformerinfo
weightTotal: Weight [0..1]

1

EndDeviceModel

++ + + +

/ 1582/10

Figure 36 — Logical diagram AssetModels::AssetModelsQOverview
This diggram shows normative classes from this package.

Figure B7 shows logical diagram DCIMConductorinfo.

S



https://iecnorm.com/api/?name=f08653519deccf7bee39813317a4f800

- 78 — 61968-11 © IEC:2010

IdentifiedObject
Ident ifiedObject
Conductorinfo +Conductorinfo . f 4
] WireArrangement
+ usage: ConductorUsageKind [0..1]
+ phaseCount: Integer [0..1] 1| F position: Integer [0..1]
+ insulated: Boolean [0..1] +WireArrangements + mountingPointX: Length [0..1]
+ insulationMaterial: ConductorinsulationKind [0..1] + mountingPointY: Length [0..1]
+ insulationThickness: Length [0..1]
4 +WireArrangements | 0..*
Cablelnfo OverheadConductorinfo
+ constructionKind: CableConstructionKind [0..1] + phaseConductorCount: Integer [0..1]
+ diameterOverCore: Length [0..1] + phaseConductorSpacing: Length [0..1]
+ diameterOverinsulation: Length [0..1] + neutrallnsulationThickness: Length [0..1]
+ diameterOverjacket: Length [0..1]
n i L Tal S, s :’0»11 [f\ 1]
+ nominalTemperature: Temperature [0..1]
+ outerJacketKind: CableOuterjacketKind [0..1]
+ sheathAsNeutral: Boolean [0..1]
+ shieldMaterial: CableShieldMaterialKind [0..1] A +W(&Vn€ 1
+ isStrandFill: Boolean [0..1] . -
Identmedobject
% Wire Type
i ialKind [0..1]
+ ConcentricNeutralCa nfos
TqpeShieldCablelnfo ConcentricNeutralCablelnfo 0.%
+ tapegLap: PerCent [0..1] + diameterOverNeutral: Length [0..1] 1
+ tapgThickness: Length [0..1]| [ + neutralStrandCount: Integer [0..1] WireJype
+
h
+ : Resistance [0..1]
+ rAC75: Resistance [0..1]
: Resistance [0..1]
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igure 37 -\Logical diagram AssetModels::DCIMConductorinfo

This diggram asses used to model conductors in DCIM.

Figure B8<%shows logical diagram DCIMTransformerinfo.
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Figure 38 — Logical diagram AssefM ansformerinfo
This diggram shows one part of classes\usewd ers in DCIM.

6.2.5.2

Usage for an asset modef

Table 3 shows all litera

@?K— LiteralsSof

s€tModels::AssetModelUsageKind

1584/10

description

AN D)
bnOver \

distributi

distributi

rpead
bnUnd groM\ \/

transmis

0 NN\
N0 BN

substatig

streetlight

2

customefSubstation

unknown

other

6.2.5.3 CorporateStandardKind enumeration

Kind of corporate standard.

Table 64 shows all literals of CorporateStandardKind.
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Table 64 — Literals of AssetModels::CorporateStandardKind

literal

description

standard

experimental

underEvaluation

other

6.2.5.4
Kind of

Table 6

cable construction.
5 shows all literals of CableConstructionKind.
Table 65 — Literals of AssetModels::CableGon tru& d

literal

Nessiptian”

compact

bd / m

compres

sector

5ed (_
N\

segment

1y

solid

stranded

other

6.2.5.5
Kind of]

Table 6

Table 66  Literals of AssetModels::CableOuterJacketKind

Niteral

description

none

linearLov

lnpneifypnlypthylpnp

pvc

polyethyl

ene

insulating

semiconducting

other
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6.2.5.6 CableShieldMaterialKind enumeration

Kind of cable shield material.

Table 67 shows all literals of CableShieldMaterialKind.

Table 67 — Literals of AssetModels::CableShieldMaterialKind

literal description
lead
copper
steel (
aluminum /\Q ) (\
other \

6.2.5.7 ConductorinsulationKind enumeration

Kind oflconductor insulation.

Table 48 shows all literals of Conduct sulatj

Table 68 — Literals of Asset stoflnsulationKind

literal (\ ) description
asbestosAndVarnishedCambri(( f\\ \) >
butyl [\ N ~
ethylenePropyleneRubber L \

highMolg cuIarWeigI{Po&ethiene <

treeResi ﬁantHighMoIecw{lérvvg\igﬁt{oIWﬂe\)
)

lowCapalitanceRubhér

oilPaper

ozoneRelsistanhQJbbeN \ \/

beitedPiI_ SO NN\

unbeltedpPilc N \

rubber \/

siliconRybhér

varnishedCambricCloth

varnishedDacronGlass

crosslinkedPolyethylene

treeRetardantCrosslinkedPolyethylene

highPressureFluidFilled

other
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6.2.5.8 ConductorMaterialKind enumeration

Kind of conductor material.

Table 69 shows all literals of ConductorMaterialKind.

Table 69 — Literals of AssetModels::ConductorMaterialKind

literal description
aluminum
copper
steel (
acsr Aluminum conductor/sl\ggl r‘ein orogd:
other \ \ \

6.2.5.9 ConductorUsageKind enumeration

Kind offconductor usage.

Table 10 shows all literals of Conduct

literal description

transmisgion

distributipn ,\
seconda
other
6.2.5.1
Docum product model made by a manufacturer. There are typically
many i associated with a single asset model.
Table 7 |l attpibutes of AssetModel.
Table 71 — Attributes of AssetModels::AssetModel

name type description
modelNumber String Manufacturer's model number.
modelVersion String Version number for product model, which

indicates vintage of the product.

corporateStandardKind CorporateStandardKind Kind of corporate standard for this asset model.
usageKind AssetModelUsageKind Intended usage for this asset model.
weightTotal Weight Total manufactured weight of asset.
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
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name type description
name String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
6.2.5.11 Cablelnfo
Cable data.

Table 72 shows all attributes of Cablelnfo.

Table 72 — Attributes of AssetModels::Cablelnf

name

type

A (N
e

constructionKind

CableConstructionKind

Kind of constr

i

diameterOverCore Length Diameter e core; cl |ng\a@//sem| con
screen; b th nsulatl layer's inside
dlameter
diameterQOverlnsulation Length meter o lnsula ng layer, excluding
uter(é'bfeen
diameterOverJacket Length r th utermost jacketing layef.
diameterOverScreen Length iam ter }NLB)I’t Outer screen; should be the
ield's\inside diameter.
nominalTemperature Temperature um nominal design operating temperpture.
outerJacketKind CableOuterJ%cke \:{j o>outerjacket of this cable.
sheathAgNeutral olean \) Trye if sheath / shield is used as a neutral {i.e.,
nded).
shieldMgterial I bﬁ\bIeSh(eWat&@md_/ Material of the shield.
isStrandFill n \> True if wire strands are extruded in a way tp fill
the voids in the cable.
usage ( \Qonwmd inherited from: Conductorinfo
phaseCount ( \ Inté‘ggr ) inherited from: Conductorinfo
insulatio 1Mate/af\ \ CBS\ductorlnsulationKind inherited from: Conductorinfo

insulatio

1ij\k%e\

“epgth

inherited from:

Conductorinfo

RSN
N\

insulatec& \ Boolean inherited from: Conductorinfo

aliasNanje \ String inherited from: IdentifiedObject
descriptipn \/ String inherited from: IdentifiedObject
localNanje String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject

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

Table 73 — Association ends of AssetModels::Cablelnfo with other classes

[mult
from]

[mult to] name

type

description

[1.1]

[1..*] WireArrangements

WireArrangement

inherited from: Conductorinfo

[0..1]

[0..*] ConductorSegments

DistributionLineSegment

inherited from: Conductorinfo
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6.2.5.12 ConcentricNeutralCablelnfo

Concentric neutral cable data.

Table 74 shows all attributes of ConcentricNeutralCablelnfo.

Table 74 — Attributes of AssetModels::ConcentricNeutralCablelnfo

name type description
diameterOverNeutral Length Diameter over the concentric neutral strands.
neutralStrandCount Integer Number of concentric neutral strands.

constructionKind CableConstructionKind inherited from: Cablelnfo

diameterOverCore Length inherited from: Cablell\n@\\ O\
diameterQOverlnsulation Length inherited from: Cab@n\f\{
diameterOverJacket Length inherited from/C}K \
diameterOverScreen Length inherited f/{m\Qablel\@ \
nominalTemperature Temperature mhente&Qm\QQI&}f@\ \

outerJacketKind CableOuterJacketKind inperited ablelnf

sheathAgNeutral Boolean ieher@ froNaW
shieldM4terial Cableshieldyaterialkind( [Nnhéfitdd ffok: Cablelnfo
isStrandFill Boolean &Mﬂ\ <{‘ (nheri&d f%T%I: Mlelnfo
usage ConductorUsag_\ei(ind iMiteWConductorlnfo
phaseCount Integer ( heri\fgj from: Conductorinfo
insulatiopMaterial '\QondWs\atlo KI\ MMd from: Conductorinfo
insulationThickness . Le}g(h erited from: Conductorinfo

insulated I oIean(\ inherited from: Conductorinfo

aliasName /\ x Syrh\ > inherited from: IdentifiedObject
descriptipn \/ \/ SN \ inherited from: IdentifiedObject
localNane /\\ g%\ing\/\ inherited from: IdentifiedObject

mRID \ \ \sx\rirb\/ inherited from: IdentifiedObject

name < \ Str@ inherited from: IdentifiedObject
pathName/\\ \\ \ St¥ing inherited from: IdentifiedObject

RN Y%
Table 15 shows all association ends of ConcentricNeutralCablelnfo with other classes.

Table 75 — Association ends of AssetModels::ConcentricNeutralCablelnfo with other

classes
[mult [mult to] name type description
from]
[0..7] [1..1] WireType WireType Wire type used for this concentric

neutral cable.

[1..1] [1..*] WireArrangements WireArrangement inherited from: Conductorinfo
[0..1] [0..*] ConductorSegments DistributionLineSegment inherited from: Conductorinfo
6.2.5.13 Conductorinfo

Conductor data.
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Table 76 shows all attributes of Conductorinfo.

Table 76 — Attributes of AssetModels::Conductorinfo

name type description
usage ConductorUsageKind Usage of this conductor.
phaseCount Integer Number of phases (including neutral) to be

retained. Any wires beyond this number should
be reduced into the earth return.

insulationMaterial

ConductorinsulationKind

(if insulated conductor) Material used for
insulation.

insulatiof TAICKNESS Cength (If InsuTated conductor) ThigknesSs_ of the

insulation. (’( S\
insulated Boolean True if conductor is %Qated
aliasNanje String inherited from: Idenﬁkﬂe}}Q \
descriptipn String inherited fron‘(WO\ea\ \
localNanje String |nher|tedm\{enk}§bj&\t
mRID String |nher|tec'i\h=<\ W|W0>
name String p{erlted NleledX{bject
pathName String = khejt )J from.\?@nn\fédébject

i
“&O

Table 717 shows all association ends of ith other classes.

ductorinfo with other classgs

[mult
from]

[mult to]

Tgble 77 — Associati ends of ss%
(on\ AN
me\_ O\ W

description

[1.1]

[1..*] Wire{féﬁ;e%ﬁnts 2

WWent

All wire arrangements (single wires|) that
make this conductor.

[0..1] [0..*] ConductogSegment 'WonLineSegment All conductor segments described By this
/\ conductor data.
6.2.5.14 indingTest

Test relsults
circuit

ore transformer windings. These may include short-circuit of open-

Short-circuit test

results include load losses and Ipakage

phase

impedjnces. Open=eircuit test results may include no-load losses, exciting current,

shifts, [and” induced voltage. For three-phase windings,

the excitation can be positive

sequence (the default) or zero sequence.
Table 78 shows all attributes of DistributionWindingTest.

Table 78 — Attributes of AssetModels::DistributionWindingTest

name type description
fromTapStep Integer Tap step number for the "from" winding of the
test pair.
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
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name type description
name String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject

Table 79 shows all association ends of Distribution

WindingTest with other classes.

Table 79 — Association ends of AssetModels::DistributionWindingTest

with other classes
[mult [mult to] name type description
from]
[0..7] [1..1] FromWinding Windinglnfo Winding that voltage or curient.is
applied to duripg t th(\
6.2.5.1p EndDeviceModel
Documgntation for particular end device product model made by a ctuper.
Table 80 shows all attributes of EndDeviceModel.
Table 80 - Attrlbu@@n}d & E@D viceModel
name type description
modelNumber String ( \errit from: AssetModel
modelVefsion '\S\rmg/\\ \ \ Méﬁt/ed from: AssetModel
corporat¢StandardKind rateStMKlnd Merited from: AssetModel
N,
usageKind I ,Q\&@tMoQ{\Qag\}\/ inherited from: AssetModel
weightTdtal /\ x }1\ > inherited from: AssetModel
aliasName Sthhg\ \ inherited from: IdentifiedObject
descriptipn /\\ S 'ng\/\ inherited from: IdentifiedObject
localNanje \ \Sming inherited from: IdentifiedObject
mRID < \ Str@g inherited from: IdentifiedObject
name /\\ \\ \ String inherited from: IdentifiedObject
pathName \ \ String inherited from: IdentifiedObject
Table 84shows—alasseciatieorendsefErdbBevieeModelwith-otherelasses

Table 81 — Association ends of AssetModels::EndDeviceModel with other classes

[mult [mult to] name type description

from]

[0..1] [0..*] EndDeviceAssets EndDeviceAsset All end device assets being of this
model.

6.2.5.16 OpenCircuitTest

Open-circuit test results may include no-load losses, exciting current,

phase shifts, and

induced voltage. For three-phase windings, the excitation can be positive sequence (the

default) or zero sequence.
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For induced voltage and phase shifts, use the associated ToWindingSpec class.

Table 82 shows all attributes of OpenCircuitTest.

Table 82 — Attributes of AssetModels::OpenCircuitTest

name type description

excitingCurrent PerCent Exciting current measured from a positive-
sequence or single-phase open-circuit
(excitation) test.

excitingCurrentZero PerCent Exciting current measured from a zero-sequence
nlnpn_r\irmlit (excitation) test

nolLoadlLpss KWActivePower Losses measured from a positive-s uence or
single-phase open- circ it ( chn)

noLoadlLpssZero KWActivePower Losses measured fr0 ro-segu \sgen-
circuit (excitation) te

fromTap$tep Integer inherited from<D|st\rm®n |nd Te>

aliasNanje String |nher|tet¥(\m\m\enfw{d6bje\

descriptipn String inh}ﬁfed{\rrm:\l&if%qw

localNane String i,meri)eq fr&x&%ﬂti\fiedébject

mRID String iRhe 96 fys\m:wtifiedObject

name String /\ /\\ (%heri(ed @ MifiedObject

pathName String herlte om/{dentlfledObJect

Table §3 shows all association epds en%uﬂe t with other classes.

Table 83 - Assochs Q@\

s::OpenCircuitTest with other classes

[mult [m@ name \?{pe description

from] /\

[0..%] [0..%] Meass<€8\' dirbie\os\\}mdmgSpec All other windings measured during this
test.

[0..7] [1..1] |}d\|n§\ \ Windinglnfo inherited from: DistributionWindingJ est

6.2.5.1f OverheadConductorinfo

Overhelad cohductor'data.

Table 84 shows all attributes of OverheadConductorinfo.

Table 84 — Attributes of AssetModels::OverheadConductorinfo

name type description
phaseConductorCount Integer Number of conductor strands in the symmetrical
bundle (1-12).
phaseConductorSpacing Length Distance between conductor strands in a
symmetrical bundle.
neutrallnsulationThickness Length (if applicable) Insulation thickness of the neutral

conductor.

usage

ConductorUsageKind

inherited from: Conductorinfo

phaseCount

Integer

inherited from: Conductorinfo
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name type description
insulationMaterial ConductorlnsulationKind inherited from: Conductorinfo
insulationThickness Length inherited from: Conductorinfo
insulated Boolean inherited from: Conductorinfo
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedOt?jfect
Table 85 shows all association ends of OverheadConductorinfo
Table 85 — Association ends of AssetModels::Over her
classes
[mult [mult to] name type ( \%cription
from] A\ \/§7 ~
[1..1] [1..*] WireArrangements Wir;ﬁ(h{ngerym\ > inée\r\)teg f}m: Conductorinfo
[0..1] [0..*] ConductorSegments Dist}itkl.ltio\ﬂ\m\SegrAQnt inherited from: Conductorinfo
6.2.5.1B  ShortCircuitTes %
Short-gircuit test res s and leakage impedances. For threg-phase
windings, the excitatio ence (the default) or zero sequence. Thefe must
be at Idast one @t-m
Table 86 shows all &ttribute CireuitTest.
(\ab ~ Attributes of AssetModels::ShortCircuitTest
/\a{r}\g \\ \ type description
leakagelmp an%x Impedance Leakage impe(_:lance measured fro_m a positivg-
Xd\ \ sequence or single-phase short-circuit test.
leakagel npedanceZ}m\/ Impedance Leakage impedance measured from a zero-
sequence short-circuit test.
loadLoss KWATtivePower toadtosses fronma positive-sequernce or single-
phase short-circuit test.
loadLossZero KWActivePower tLoatd losses from a zero-sequence short-circuit
est.
fromTapStep Integer inherited from: DistributionWindingTest
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
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Table 87 shows all association ends of ShortCircuitTest with other classes.

Table 87 — Association ends of AssetModels::ShortCircuitTest with other classes

[mult [mult to] name type description
from]
[0..7] [1..*] ShortedWindingSpecs ToWindingSpec :{AII ’:Nindings short-circuited during this
est.
[0..%] [1..1] FromWinding Windinglnfo inherited from: DistributionWindingTest
6.2.5.1Pp TapeShieldCablelnfo
Tape shield cable data.
Table §8 shows all attributes of TapeShieldCablelnfo.
Table 88 — Attributes of AssetModeIs::T@w blelnfo

name type descr tlon

tapelLap PerCent m#ge of\ﬁgstz ield width that ovgrlaps
(_ /AD, typisally 10 % to 25 %.

tapeThickness Length < < h Chlckrkass\sfjthe?\{/a/pe shield, before wrapping.
construcjionKind CableConstrué'&nK}m{ im@rite 7/Cablelnfo
diameterOverCore Length ( L \Qherl d from: Cablelnfo
diameterOverlnsulation Length \ \ \ Md from: Cablelnfo
diameterOverJacket LEI\Q@ N, pr{erited from: Cablelnfo
diameterOverScreen ,\ \De\ngt‘h (_\ inherited from: Cablelnfo
nominalT emperature \ 'I%%Qratbw\ B inherited from: Cablelnfo
outerJacketKind \ Cakle@Qu rJaB\eM\d inherited from: Cablelnfo
sheathAgNeutral /\& oléa inherited from: CableInfo
shieldMgterial \ \ \C@WMaterialKind inherited from: Cablelnfo
isStrandFill ( \ Bo}gan inherited from: Cablelnfo
usage \ \\\ \ MuctorUsageKind inherited from: Conductorinfo
phasetht\\ \ Integer inherited from: Conductorinfo
insulatio 1Mater%l\‘ \ ConductorinsulationKind inherited from: Conductorinfo
insulationThickness Length inherited from: Conductorinfo
insulated Boolean inherited from- Conductorinfo
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject

Table 89 shows all association ends of TapeShieldCablelnfo with other classes.
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Table 89 — Association ends of AssetModels::TapeShieldCablelnfo with other classes

[mult [mult to] name type description
from]

[1..1] [1..*] WireArrangements WireArrangement inherited from: Conductorinfo
[0..1] [0..*] ConductorSegments DistributionLineSegment inherited from: Conductorinfo

6.2.5.20 ToWindingSpec

For short-circuit tests, specifies the winding and tap for all short-circuited windings.

For opén-circuit tests, specifies the winding, tap, induced voltage, ang/induced angle [for any
non-exgited windings that were measured during the test. This won' ly ikondy, the _exciting
currentfand no-load losses were measured.

Table 90 shows all attributes of ToWindingSpec.

Table 90 — Attributes of AssetModetsxJ0

name type ( § 7 Mtion
toTapStdp Integer }p/s o) @berf the "to" winding of the|test
(\ pair.
phaseShjft AngleDegrees (IRopen-sircuiftest) Phase shift measured at the

oper-circuited "to" winding, with the "from"
inding set to the "from" winding's rated voltage
and_all6ther windings open-circuited.

en-circuited "to" winding, with the "from"

voltage ltage \_) yLi?npen-circuit test) Voltage measured at the

winding set to the "from" winding's rated voltage
“ and all other windings open-circuited.
aliasNanje (\ > S@ng \/ inherited from: IdentifiedObject

descriptipn /\ Strm% ~ > inherited from: IdentifiedObject

localNanje SNQQ S inherited from: IdentifiedObject

name & \ \Qr@ inherited from: IdentifiedObject

VAN
mRID \ \ g\\ing inherited from: IdentifiedObject
Y
AN

pathNam< \ String inherited from: IdentifiedObject

N

Table 91<shows all association ends of ToWindingSpec with other classes.

Table 91 — Association ends of AssetModels::ToWindingSpec with other classes

[mult [mult to] name type description
from]
[0..7] [1..1] ToWinding Windinglnfo Winding short-circuited in a short-circuit

test, or measured for induced voltage
and angle in an open-circuit test.

[0..7] [0..*] OpenCircuitTests OpenCircuitTest All open-circuit tests in which this
winding was measured.

[1..7] [0..*] ShortCircuitTests ShortCircuitTest All short-circuit tests in which this
winding was short-circuited.
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6.2.5.21 Transformerinfo

Set of transformer data, from an equipment library.
Table 92 shows all attributes of Transformerinfo.

Table 92 — Attributes of AssetModels::Transformerinfo

name type description
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
localNane String inherited from: IdentifiedOhject
mRID String inherited from: Identif,i\@\bﬁe
name String inherited from: Ider@‘i&(bt{ect
pathName String inherited from:/f’d‘s.n\ti déQje}O\

Table 93 shows all association ends of Transformerln

Table 93 — Association ends of AssetMod

%

\\_J)\/ description

[mult [mult to] name

from]

[1..1] [1..*] WindingInfos Win nglnfo Data for all the windings described|by
this transformer data.

[0..1] [0..*] Transformers tlon ransform All transformers that can be descrilhed
with this transformer data.

Winding data.

Table 9

indinglInfo.

able\94 — Attributes of AssetModels::Windinglnfo

name \

type

description

phaseAngle

Integer

Winding phase angle where 360 degrees afe
represented with clock hours, so the valid Jalues

are {U, ..., 11}. For example, To express winding
code 'Dyn11', set attributes as follows:
'‘connectionKind' = Yn and 'phaseAngle' = 11.

connectionKind

WindingConnection

Kind of connection of this winding.

emergencyS ApparentPower Apparent power that the winding can carry under
emergency conditions.

insulationU Voltage Basic insulation level voltage rating.

r Resistance DC resistance of this winding.

ratedS ApparentPower Normal apparent power rating of this winding.

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

shortTermS ApparentPower Apparent power that this winding can carry for a

short period of time.
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name type description

sequenceNumber Integer Sequence number for this winding,
corresponding to the winding's order in the
TransformerBank.vectorGroup attribute. Highest
voltage winding should be '1".

aliasName String inherited from: IdentifiedObject

description String inherited from: IdentifiedObject

localName String inherited from: IdentifiedObject

mRID String inherited from: IdentifiedObject

name String inherited from: IdentifiedObject

pathNanfe Strmg METIEd Trom. TaentEgObEtt

Table 95 shows all association ends of WindingInfo with other

—

able 95 — Association ends of AssetModels::Windi

f ith'other classep

N

[mult [mult to] name type A Wan
from]
1.1 ||10..] WindingTests DistributionWindingTest \) All findiqg tests’during which voltage or
(\ c%ﬁ\nt was_applied to this winding
AY
0.1 ||[0..] Windings Distributio%wm%g \Q\m’n ings described by this windjng
ata.
[1..1] [0..*] ToWindingSpecs ToWindingSpec Tap steps and induced voltage/angje
measurements for tests in which thfs
(\ winding was not excited.
[1..4] [1..1] Transformerlnfo& WOFN \) )\) Transformer data that this winding
N description is part of.
6.2.5.2
Identifi to their
type.
Table 4
— Attributes of AssetModels::WireArrangement
name type description
position Thteger Position number on the structure corresponding
to this wire. For example, use 1..3 for phases
and 4 for the neutral on a 3-phase structure. The
individual phase assignments matter; for
example, ABC will produce a different set of
unbalanced line parameters, by phase, than
BAC.
mountingPointX Length Signed horizontal distance from the first wire to
a common reference point.
mountingPointY Length Height above ground of the first wire.
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
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name

type

description

pathName

String

inherited from: IdentifiedObject

Table 97 shows all association ends of WireArrangement with other classes.

Table 97 — Association ends of AssetModels::WireArrangement with other classes

[mult [mult to] name type description
from]
[0..*] [11] ‘VAV'iIUTypU ‘vnv'ilcTypc Wire typc used-forthis—wire
arrangement. (n \
N
[1..%] [1..1] Conductorinfo Conductorinfo Conductor dai&this wireqrrangement
belongs to.
6.2.5.24 WireType
Wire cpnductor (per IEEE specs). A specific type/of wike ination of wirgs, not
insulated from each other, suitable for carrying electfica
Table 98 shows all attributes of WireTyp
Table 98 — Attributes o etModels:WireType
name ty\ge (\ / description
material ( Nnd)ﬁtm%{ialw Wye material.
sizeDesdription StriN NBescribes the wire guage or cross section (e.g.,
[\ 4/0, #2, 336.5).
radius \ Ikgth \ Outside radius of the wire.
strandCdunt \ ) < In{Qger Number of strands in the wire.
coreRad{us eng \/ (if there is a different core material) Radius| of
/\ the central core.
coreStrapdCount \ \ Negkr\/ (if used) Number of strands in the steel cork.
gmr Length Geometric mean radius. If we replace the
conductor by a thin walled tube of radius GMR,
then its reactance is identical to the reactance of
\ the actual conductor.
ratedCurfent D) CurrentFlow Current carrying capacity of the wire under
stated thermal conditions.
rAC25 Resistance AC resistance per unit length of the condugtor
at 25 °C.
rAC50 Resistance AC resistance per unit length of the conductor
at 50 °C.
rAC75 Resistance AC resistance per unit length of the conductor
at 75 °C.
rDC20 Resistance DC resistance per unit length of the conductor
at 20 °C.
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
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Table 99 shows all association ends of WireType with other classes.

Table 99 — Association ends of AssetModels::WireType with other classes

[mult [mult to] name type description
from]
[1..1] [0..7] ConcentricNeutralCablelnfo | All concentric neutral cables using this
ConcentricNeutralCablelnfos wire type.
[1..1] [0..*] WireArrangements WireArrangement All wire arrangements using this wire
type.
6.2.6 Package Work
6.2.6.1 General
This package contains the core information classes that syppo nagemgnt and
network extension planning applications.
Figure B9 shows logical diagram Worklnheritance.
Core:: G
IdentifiedObject
«enumeration»
WorkKind
construction
Cofnmony; inspection
Doctinent maintenance
service
meter
disconnect
reconnect
other
IEC 1585/10
ogical diagram Work::WorkInheritance
This di nce hierarchy for normative classes from this package, as|well as
enume
Figure #0_shows logical diagram WorkOverview.

This diagram shows normative classes from this package.

Work

Document

+ kind: WorkKind [0..1]
+ priority: String [0..1]

+ requestDateTime: AbsoluteDateTime [0..1]

IEC 1586/10

Figure 40 — Logical diagram Work::WorkOverview
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6.2.6.2

Kind of work.
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WorkKind enumeration

Table 100 shows all literals of WorkKind.

Table 100 - Literals of Work::WorkKind

literal

description

construction

inspection
maintengnce (
service A(‘ (‘\
meter (\ \
disconndct /\\ \
reconnedgt \ \ \ \/
other & \ \ \
N
6.2.6.3 Work
Documgnt used to request, initiate, is is synonymous with work
breakdpwn structure (WBS), which is tra cursive
associgtion of work.

Note that the work name
attributp.

01 shows@? a

Table 1

ibutes

'name"

/\<\ bl Attributes of Work::Work

name \ \ \/l@pe description
kind ’ AN Workkind Kind of work.
priority \ N \ \ Mg Priority of work.
requestQ é&(l’m%\\ \ AbsoluteDateTime Date and time work was requested.
category| D) \ String inherited from: Document
createdOateTime ) AbsoluteDateTime inherited from: Document
lastModifiedDateTime AbsoluteDateTime inherited from: Document
revisionNuTmbeT Stritg ireritedfromDocumeTt
subject String inherited from: Document
title String inherited from: Document
docStatus Status inherited from: Document
status Status inherited from: Document
electronicAddress ElectronicAddress inherited from: Document
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
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Table 102 shows all association ends of Work with other classes.

Table 102 — Association ends of Work::Work with other classes

[mult [mult to] name type description

from]

[0..7] [0..*] Customers Customer All the customers for which this work is
performed.

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

6.2.7 Package Customers

6.2.7.1 General

This pgdckage contains the core information classes that support cu bilhgg applications.

Figure B1 shows logical diagram Customerslinheritance.

Core::
IdentifiedObject

i A

Compimon:: Common:: ongim
Lodation Organisation Document

mm%\

NN P

ServicdLocation | Custorv‘eWCategQN CWment | CustomerAccount | Tariff | | PricingStrjicture
«enumeration» numertationy «enumeration»
CustomerKing/\ viceKind RevenueKind
redidential residential
redi nonResidential
regi r commercial
redi j industrial
rei irrigation
col streetLight
pu sewerage other
wi rates
en tvlicence
en| internet
internalUse other
other
IEC 1587/10

Figure 41 — Logical diagram Customers::Customersinheritance

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

Figure 42 shows logical diagram CustomersOverview.
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Location
D " .
ocument | | CustomerAccount +ServiceLocations Servicelocation
CustomerAccount N
1 0.x| + accessMethod: String [0..1]
+ siteAccessProblem: String [0..1]
+ needslinspection: Boolean [0..1]
+CustomerAgreements  + CustomerAgreements
| o.x [o.x
Organisation
Customer Agreemert
+ Kind: CustomerKind [0..1]| * Customer +CustomerAgreements CustomerAgreement +CustomerAgreements
+ specialNeed: String [0..1] [ o.x| + billingCycle: String [0..11f g « «informative»
+ vip: Boolean [0..1] + budgetBill: String [0..1] ServiceC 1
+ pucNumber: String [0..1] + loadMgmt: String [0..1] +5ServiceCategory
+ status: Status [0..1] IdentifiedObject
+ CustomerAgreements | 0..* .
Servicecategpry
+PricingStructures | 0..* +  kintk_ServiceKnd [0..1]

6.2.7.2 Cust

Kind of|customer.

Table 103 shows\all

PricingStructure

Document +Service

o+

code: String [0..1]
revenueKind: RevenueKind [0..1]
taxExemption: Boolean [0..1] 0.,
dailyEstimatedUsage: Integer [0..1]
dailyCeilingUsage: Integer [0..1]

dailyFloorUsage: Integer [0..1]

+ PricingStxuctur:

tegoryN 1

+PricingStructures

+Tariffs

0..%

+\start
+ dD:

te:\\bs eDate{f0.51]
e: AbsollteDateN0..1]

ustomersOverview

< Literals of Customers::CustomerKind

IEC 158B/10

description

residentipl

residentiPIAndCommerM

ol oy

residentiatArmdS

PITSN
treetngrt

residentialStreetlightOthers

residentialFarmService

commerciallndustrial

pumpingLoad

windMachine

energyServiceSupplier

energyServiceScheduler

internalUse

other
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RevenueKind enumeration

— 08 —

Accounting classification of the type of revenue collected for the CustomerAgreement,
typically used to break down accounts for revenue accounting.

Table 104 shows all literals of RevenueKind.

Table 104 — Literals of Customers::RevenueKind

literal description

residential

nonResidential /

commerdial /\\ ~

industria /\ \

irrigation| \ \ \

streetLight

e
w\/

6.2.7.4 ServiceKind enumeration

Kind of

Table 1

service.

05 shows all literals of ServiceKind.
Ta%\o{(/mer\s%nsto ers::ServiceKind

NN

description

electricit \ B >
gas NAN A NN N
water /\& \/\

time \ \ \/

heat ( \ \

refuse \ N \

sewerage

rates

tvLicenc

internet

other

6.2.7.5

Customer

Organisation receiving services from ServiceSupplier.

Table 106 shows all attributes of Customer.

Table 106 — Attributes of Customers::Customer

name type

description

kind

CustomerKind

Kind of customer.

specialNeed

String

True if customer organisation has special service

61968-11 © IEC:2010



https://iecnorm.com/api/?name=f08653519deccf7bee39813317a4f800

61968-11 © IEC:2010 -99 -
name type description

needs such as life support, hospitals, etc.

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

pucNumber String (if applicable) Public utility commission
identification number.

status Status Status of this customer.

streetAddress StreetAddress inherited from: Organisation

postalAddress PostalAddress inherited from: Organisation

phone1 Telophonehumber inherited-from—Organisation

phone2 TelephoneNumber inherited from: Organisa}k&

electronipAddress ElectronicAddress inherited from: Orgay‘rs\%@n &

aliasNanje String inherited from: Iden\'{ie E@{:t

descriptipn String inherited fron{ldwobi@ct S

localNanje String inherited/ffﬁm:\hskenﬁ%@%bje\o{

mRID String inhWMif@W

name String iy(ﬁeri}eg framh‘eot\ifiedgbject

pathName String ]

ikh(@te/é me:NQnth%{Object
U

Table 107 shows all association ends o

Table 107 - Assc{t‘et\ion/eng

ther classes.

ustomer with other classes

[mult [mult to] e N w description
from] Q\
[0..1] [0..7] Endl%é/i\oegAs ts > En}‘%h\%ﬁ\/%et All end device assets of this customer.
[1..1] [0..%] Custo}}e@gﬁe\\eﬁqg{ts C}u{tor}yAgreement All agreements of this customer.

-
[0..] [0..*] Works Wo All the works performed for this

customer.

6.2.7.6 nt
Assign p of products and services purchased by the customer thrpugh a
CustomerAgreeme used as a mechanism for customer billing and payment. It cpntains
commolmninformation from the various types of CustomerAgreements to create [billings

(invoices) for a customer and receive payment.

Table 108 shows all attributes of CustomerAccount.

Table 108 — Attributes of Customers::CustomerAccount

name type description
category String inherited from: Document
createdDateTime AbsoluteDateTime inherited from: Document
lastModifiedDateTime AbsoluteDateTime inherited from: Document
revisionNumber String inherited from: Document
subject String inherited from: Document
title String inherited from: Document
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name type description
docStatus Status inherited from: Document
status Status inherited from: Document
electronicAddress ElectronicAddress inherited from: Document
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedOt?jfect

Table 109 shows all association ends of CustomerAccount with

Table 109 — Association ends of Customers::CustoW

ith\other clas

Ses

[mult [mult to] name type D) d%c\{lon
from] N
[0..1] [0..*] PaymentTransactions Transaction \) Allmpayment transactions for this
cu.(s%&lmer ascount.
N A=A -
[1..1] [0..*] CustomerAgreements CU%WM All agreements for this customer
count.
[0..7] [0..*] ActivityRecords Actiy tyRecord inherited from: Document
6.2.7.7 CustomerA

Agreenpent betw
ServicdLocation:
ServicdLocation and

Table 110 shows all

Attributes of Customers::CustomerAgreement

specific

formation about the type of service provided at the
creation to determine the type of service.

type

description

billingCyEle String Cycle day on which the associated customegr
account will normally be billed, used to
determine when to produce the billing.

budgetBill String Budget bill code.

loadMgmt String Load management code.

signDate AbsoluteDate inherited from: Agreement

validityInterval DateTimelnterval inherited from: Agreement

category String inherited from: Document

createdDateTime AbsoluteDateTime inherited from: Document

lastModifiedDateTime AbsoluteDateTime inherited from: Document

revisionNumber String inherited from: Document

subject String inherited from: Document

title String inherited from: Document

docStatus Status inherited from: Document
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name type description
status Status inherited from: Document
electronicAddress ElectronicAddress inherited from: Document
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
Table 111 shows all association ends of CustomerAgreement with other'chasses.

Tabl¢ 111 — Association ends of Customers::CustomerAg}ae\ nt\with.othenrclagsses
[mult [mult to] name type \%c i tio\r\/
AN
[0..7] [0..*] ServiceLocations ServicelLocation Il vié\pc iMulated by this

/_ customeragreement.
[0..1] [0..*] AuxiliaryAgreements AuxiliaryAgreement All (no seerated) auxiliary
/\ /(x mends that refer to this customer
[0..] [0..*] PricingStructures PricingStrustu All pricing structures applicable to this
C er agreement.
[0..1] [0..*] ServiceDeliveryPoints ServjceDeliveryPoajn All service delivery points regulated by
this customer agreement.
[0..1] [0..*] MeterReadings Me adin (could be deprecated in the future)|All
meter readings for this customer
I\ (‘\ agreement.
[0..%] [1..1] ServiceSupplier SexviceSuppher Service supplier for this customer
\ agreement.
[0..7] [1..1] CustOM tcau CustomerAccount Customer account owning this
N agreement.
[0..] [1..1] Custogqer\ \Cy&omer Customer for this agreement.
[0..%] [0..%] Qétmwﬁ\egor\\s \ ActivityRecord inherited from: Document
N
6.2.7.8 PricingStkucture
Groupinglefpricing components and prices used in the creation of customer charges and the
e||g|b||| Vi criteriaunder which these terms may be offered to a customer The reasbns for

grouping include state, customer classification, site characteristics, classification (i.e. fee
price structure, deposit price structure, electric service price structure, etc.) and accounting

requirements.

Table 112 shows all attributes of PricingStructure.

Table 112 — Attributes of Customers::PricingStructure

name

type

description

code

String

prefixe

Unique user-allocated key for this pricing
structure, used by company representatives to
identify the correct price structure for allocating
to a customer. For rate schedules it is often

d by a state code.

revenueKind

RevenueKind

(Accounting) Kind of revenue, often used to
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name type

description

determine the grace period allowed, before
collection actions are taken on a customer
(grace periods vary between revenue class

es).

taxExemption Boolean True if this pricing structure is not taxable.

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

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

dailyFlodrUsage Integer Absolute minimum valid nog-demand usagq
quantity used in validatin customer's billled
non-demand usage. N\

category String inherited from: DocQ{nén\t \

createdOateTime AbsoluteDateTime inherited from'/Dtx‘\%Q \

lastModifiedDateTime AbsoluteDateTime inherited from\rou%k \ \/

revisionNumber String inherite \DéQ M \

subject String M\hme\

title String éher@ frONOW

docStatus Status ( r}he{lt/z,(d f/c}*q: Dosyment

AY

status Status Q Q @heril\e{d fM: Mument

electronipAddress ElectronicAddress inherited Z“Document

aliasNan herited from: IdentifiedObject

descripti \NQMd from: IdentifiedObject

localNan erﬁerited from: IdentifiedObject

mRID inherited from: IdentifiedObject

name inherited from: IdentifiedObject

pathNam inherited from: IdentifiedObject

Table 1 assoctatiornends of PricingStructure with other classes

Ta ciation ends of Customers::PricingStructure with other clasges

[mult [rrult to] kame type description

from]

[0..7] [0+.*] ServiceDeliveryPoints ServiceDeliveryPoint 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..7] [0..*] Tariffs Tariff All tariffs used by this pricing structure.

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

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

[0..%] [0..*] ActivityRecords ActivityRecord inherited from: Document
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6.2.7.9 ServiceCategory

Category of service provided to the customer.
Table 114 shows all attributes of ServiceCategory.

Table 114 — Attributes of Customers::ServiceCategory

name type description
kind ServiceKind Kind of service.
aliasName String inherited from: IdentifiedObject
descriptipn String inherited from: IdentifiedOhject
localNanje String inherited from: Identifi\%o\bﬁe

mRID String inherited from: Ider@‘i&@t{ect

name String inherited from:/f’d‘sn\ti dé@&\

[]

pathNam String inherited Rm:\@entifi bject

Table 115 shows all association ends of ServiceCategor

Table 115 — Association ends o@&

assées.

ry with other clasges

[mult [mult to] name ty description
from]

[1..1] [0..*] PricingStructures PricingStr ct All pricing structures applicable to this
/\ service category.

[0..1] [0..*] ServiceDeliveryPoits \& Servic iveryPoirt All service delivery points that deliyer
T\ this category of service.

6.2.7.1
A custd or more ServiceDeliveryPoint(s), which in turn re¢late to
meters |nt or a polygon, depending on the specific circumstarjces.

For disfni ¢ iceLocation is typically the location of the utility customer's premise.
Becaus C 3 émise may have one or more meters, the ServiceDeliveryRoint is
used tq i e actual conducting equipment that the EndDeviceAsset attaches tq at the
utility ¢

For transmission, it is the point(s) of interconnection on the transmission provider's
transmission system where capacity and/or energy transmitted by the transmission provider is
made available to the receiving party.

Table 116 shows all attributes of ServicelLocation.

Table 116 — Attributes of Customers::ServiceLocation

name type description

accessMethod String Method for the service person to access the
appropriate service locations. For example, a
description of where to obtain a key if the facility
is unmanned and secured.

siteAccessProblem String Problems previously encountered when visiting
or performing work on this site. Examples
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name type description
include: bad dog, violent customer, verbally
abusive occupant, obstructions, safety hazards,
etc.
needslnspection 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., a fire in the
vicinity), or to correct incompatible data.
category String inherited from: Location
corporateCode String inherited from: Location
mainAddress StreetAddress inherited from: Location
secondafyAddress StreetAddress inherited from: Location (
N
direction String inherited from: Locati/o\( (\
geolnfoReference String inherited from: Loc
status Status inherited from(f%st\lén\ \ \
phone1 TelephoneNumber mherlted}r&m.\\oca{@\ \
phone2 TelephoneNumber

electronicAddress

ElectronicAddress

inheritew:\l_\e\{{x‘tiBQ >
inHerited from bagation \

aliasNanje String i%he&te fl;c\am:\thanject

descriptipn String Rerited from: IdentifiedObject
A ena o

localNanje String \ \ \'\Qherits& from: |dentifiedObject

mRID String /X inm{ited%r{mentifiedomect

name String ( (N Nri@l from: ldentifiedObject

pathNam

Me\rﬁed from: IdentifiedObject

¥
e

Table 117 show rviceLocation with other classes
Taple 117 ociationen stomers::ServiceLocation with other clasges
[mult ult\to] type description
from]
[0..1] EndDe |c$sse EndDeviceAsset All end device assets that measure|the
‘\ service delivered to this service lodation.
[0..1] [0..7] rv@eDe 'vMints ServiceDeliveryPoint All service delivery 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
[1..1] [0..*] CoordinateSystems CoordinateSystem inherited from: Location
6.2.7.11 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.
number within the state or province. For rate schedules,

affiliated public utilities commission.

Table 118 shows all attributes of Tariff.

It has a unique
it is frequently allocated by the
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Table 118 — Attributes of Customers::Tariff

name type description
startDate AbsoluteDate Date tariff was activated.
endDate AbsoluteDate (if tariff became inactive) Date tariff was

terminated.

category String inherited from: Document
createdDateTime AbsoluteDateTime inherited from: Document
lastModifiedDateTime AbsoluteDateTime inherited from: Document
revisionNumber String inherited from: Document
subject String inherited from: Document /
title String inherited from: Docume(rf\\ ~
docStatus Status inherited from: Doc%éq\f\ \
status Status inherited from: cu}i\enN
electronipAddress ElectronicAddress inherited fromX.\Docum \
aliasName String inheriterMntﬁ{edébje&\
descriptipn String inmwﬁifim\d\ow
localNanje String iﬁher(fe?; froNdeﬁbject
mRID String iM;/d ffory: |c%n£ified0bject
name String < < h @merilgd frodh: Mifiedomect
pathName String x i}k\erithentifiedObject

QN

Table 119 shows all assotsjati i thyother classes.

Table 119 —As iati ofRCustomers::Tariff with other classes
[mult [m\u\l{),cﬁ e \t/ype description
from] ("K AL
0.1 ||i0..5 Tarift rof\f@\ Tar}?fprofne All tariff profiles using this tariff.
[0..7] [0..7] méquéwr&\ PricingStructure All pricing structures using this tariff.
0.4 |[|oa Mivityﬁe&rd\s\ N | ActivityRecord inherited from: Document

6.2.8 Package-Metering

6.2.8.1 General

This package contains the core information classes that support end device applications with
specialized classes for metering equipment and remote reading functions. These classes are
generally associated with the point where a service is delivered to the customer.

Figure 43 shows logical diagram Meteringlnheritance.
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This di agram archy for normative classes from this package, as|well as
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Figure
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+EndDeviceAssets 0..* [assetContainer| 0.1 +EndDeviceAsset «informative»
ndDeviceAsset
+EndDeviceAsset 0..1 0..1 +EndDeviceAsset
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Figure 44 — Logical diagram Metering::MeteringOverviewShort

This diagram shows relationships among normative classes from this package (without their
attributes).

Figure 45 shows logical diagram MeteringOverview.
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+EndDeviceControls

Location AssetContainer informative
i «l ve»
SDPLocation EndDeviceAsset + EndDeviceAsset

+ occupancyDate: AbsoluteDate [0..1] + disconnect: Boolean [0..1] 0.1

+ accessMethod: String [0..1] + loadControl: Boolean [0..1] .

+ siteAccessProblem: String [0..1] +EndDeviceAssets | + reverseFlowHandling: Boolean [0..1] | + EndDeviceAsset

+ remark: String [0..1] + demandResponse: Boolean [0..1]

0.*['+  metrology: Bool [0..1] 0.1 i i DeviceF i
- n gy: Boolean [0.. +DeviceFunctions + DeviceFunction
+SDPLocations | 0..* + outageReport: Boolean [0..1] 0.% | |0..]
+ relayCapable: Boolean [0..1] =
+ServiceDeliveryPoint + readRequest: Boolean [0..1] AssetFunction
+ServiceDeliveryPoints | . |O..1 + dstEnabled: Boolean [0..1] DeviceFunction
- + timeZoneOffset: Minutes [0..1]
Ident ifiedObject + amrSystem: String [0..1] + disabled: Boolean [0..1]
. f . + phaseCount: Integer [0..1]
ServiceDeliveryPoint 0.1 4 ratedCurrent: CurrentFlow [0..1] A |0--1

+ phaseCode: PhaseCode [0..1] + ratedVoltage: Voltage [0..1] + DeviceFunction

+ ctptReference: Integer [0..1] +EndDeviceAsset

+ grounded: Boolean [0..1] 0.* A

+ r H 1S H AV ge- I ) [I\"I} wbndDy i A L

+ sprvicePriority: String [0..1] . .

+ serviceDeliveryRemark: String [0..1] +EndDeviceGroups |0..* CompAunction

+ dstimatedLoad: CurrentFlow [0..1] e - K

+ dheckBilling: Boolean [0..1] 'Idemn‘ledobjecr +oam ddré.s.s tr [Oi']]

+ rhtedCurrent: CurrentFlow [0..1] EndDeviceGroup :mauﬁerﬁooltemg[o Jl

+ rhtedPower: ActivePower [0..1] + groupAddress: Integer [0..1] \ \

| 0.1 0..1 0.
+ServiceDgliveryPoint +EndDeviceGroup  +EndDeviceGroups < Ele %te\gﬂh‘@" >
K ilier: T gery0..1]

0.x Ihteger 1]
IdertifiedObject| RatlAppFl;e t[lém]ﬂ]ean [0..1]
EndDeviceControl i oat [0::1]

+ EndDevice Contrjnfi i ing:
type: String [0..1] «informatjre» ing: Vigltage [0..1]

scheduledinterval: DateTimelnterval [0..1] ‘Applied: Boolean [0..1]

ultiplier: Float [0..1]

priceSignal: FloatQuantity [0..1] -
drProgramLevel: Integer [0..1] " R
; + ultiplierApplied: Boolean [0..1]
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[ 0.
+End||3eviceControIs 1 dentifiedObject
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+ type: Btring [Qc

Activity Record + validity|nterva|. DateJimelnterva 0..}}/

EndDeviceEvent AMice E@ \ \

+ userlD: String [0..1] [ 02 \k \\/ +Regisfers
0..* | +Met€?§u\vicew S / MeterAsset *

' N
i k
4 EndDeviceEvents +MeterAsset 0.1 - Ident ifielObject
/\Meter rviceWork B + formNumber: String [0..1] .
< ) +OldMeteMsset 9.1 |+ kR: Float [0..1] Register
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T
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Figure 45 — Logical diagram Metering::MeteringOverview

This diagram shows normative classes from this package.
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Figure 46 shows logical diagram MeteringRelationships.
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Figure 46 — Logical diagram Metering::MeteringRelationships
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This diagram shows relationships of the classes from this package with those from other

packages.

6.2.8.2

DemandKind enumeration

Kind of demand for dynamic meter configuration.

Table 120 shows all literals of DemandKind.
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Table 120 - Literals of Metering::DemandKind

literal description

fixedBlock

rollingBlock

logarithmic

6.2.8.3 DynamicDemand compound

Dynam|c demand description. The formula by which demand is measuyed
underhyjing definition to the measurement. Generally speaking, all of
utility will be configured to measure demand the same way. Nevertheg
An ‘intgrval' of 60 min, 30 min, 15 min, 10 min, or 5 min must b
interval of time over which usage is measured. When
DemandKind.rollingBlock, both an 'interval' and a 'subinterva
'subintgrval' must be a multiple of the 'interval' which contai
minute [rolling block with 5-minute subintervals."

Table 121 shows all attributes of DynamicDemand.

nlportant
given
efined.
ibe the
to be

bre the
is "15-

Table 121 — Attrin{ﬂge\?ng:'
name typ& \_/ description

kind DemandKlnd( L \Qnd\&demand.

interval Minutes \ \ \ M interval.

sublnteryal M}NQ(es N WkindﬁrollingBlock) Subinterval, must be

multiple of 'interval' that contains it.

N r\\Q
6.2.8.4 Readi;g &
Kind of]

Table 1

e 122 — Literals of Metering::ReadingKind

Viteral description

energy

power

demand

voltage

current

voltageAngle

currentAngle

phaseAngle

powerFactor

pressure

volume

date
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literal description
time
other
frequency
6.2.8.5 ComFunction

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

Table 123 shows all attributes of ComFunction.

Table 123 — Attributes of Metering::ComFunctio
A (-\
name type ésé\mn
amrAddress String (e.y. sertal numper,
mber, etc.) oPthe AMR
eter.
amrRoutpr String br,
le.
hay
e
pters
twoWay Boolean Wsn the AMR module can both send jand
ceive messages. Default is false (i.e., mgdule
/\ cap only send).
disabled ,\ \Qook\an(\ inherited from: DeviceFunction
programiD L /\SQMQ \ inherited from: AssetFunction
firmware|D < > z Siﬁng \ inherited from: AssetFunction
hardwargID ( \itrirk_y\/\ ) inherited from: AssetFunction
password (\ St?N > inherited from: AssetFunction
configlD \ S}NQQ inherited from: AssetFunction
aliasName \ \ \ \S(ry{; inherited from: IdentifiedObject
descriptié\ \ \ String inherited from: IdentifiedObject
localNane D) \ String inherited from: IdentifiedObject
mRID \/ String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject

Table 124 shows all association ends of ComFunction with other classes.

Table 124 — Association ends of Metering::ComFunction with other classes

[mult [mult to] name type description
from]

[0..1] [0..*] Registers Register inherited from: DeviceFunction
[0..7] [0..1] EndDeviceAsset EndDeviceAsset inherited from: DeviceFunction
[0..1] [0..*] EndDeviceEvents EndDeviceEvent inherited from: DeviceFunction
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6.2.8.6 DemandResponseProgram

Demand response program.
Table 125 shows all attributes of DemandResponseProgram.

Table 125 — 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 control), DBP (demand
bidding program), BIP (basg interwuptible
program). Note that possjble types shangefa lot
and it would be impossiBle to e'them

all.

Interval within which the\%g{anhﬂw.

validitylnterval DateTimelnterval

aliasName String inherited fron(ldeh‘rﬁéqohj{act >
descriptipn String inheriteWn:\l\xenﬁQ{deje\ot\
localNanje String inh;u‘!eed\MM tifiéqbbjgy)

mRID String ifmeri)eq fr&x{WiedE;bject

name String ] i\\hgr,\(?é me:I\iqnifM)bject
pathName String /\ A (}meri(ed @: l‘Qeya?ifiedObject

Table 126 shows all association ends seProgram with other classes.

Table 126 — Assoxiati emandResponseProgram

N
[mult [mult to] nam description
from] /\
[1..1] [0..%] EndD\é\(i;zé ntxols dDeWwceControl All end device controls with this demand
LA response program.
6.2.8.7
Functig such as a meter, communication equipment, controllers, etc.
Table 1 utes of DeviceFunction.
Table 127 — Attributes of Metering::DeviceFunction

name type description

disabled Boolean True if the device function is disabled
(deactivated). Default is false (i.e., function is
enabled).

programlD String inherited from: AssetFunction
firmwarelD String inherited from: AssetFunction
hardwarelD String inherited from: AssetFunction
password String inherited from: AssetFunction
configlD String inherited from: AssetFunction
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject



https://iecnorm.com/api/?name=f08653519deccf7bee39813317a4f800

61968-11 © IEC:2010 - 113 -

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

Table 128 shows all association ends of DeviceFunction with other classes.

Table 128 — Association ends of Metering::DeviceFunction with other classes

[mult [mult to] name type description

from]

[0..1] [0..*] Registers Register All registers for ntltles metered [by
this device fu/n\ tion.

[0..] [0..1] EndDeviceAsset EndDeviceAsset End device\asset at th|~
functloy\

[0..1] [0..*] EndDeviceEvents EndDeviceEvent All events rep th deyice
fufivtio ANS

6.2.8.8 ElectricMeteringFunction

Functignality performed by an electric meter.

Table 1

lricMeteringFunction

name

description

0

kWMultiglier

Meter kW (pulse) multiplier, used as a mult|plier
for a meter register reading to determine thle
actual amount of usage for which to bill a
customer.

kWhMult|plier

Meter kWh multiplier, used as a multiplier fpr a
meter register reading to determine the actpal
amount of usage for which to bill a customgr.

transforn

erRati N\

True if transformer ratios have been already
applied to the associated quantities.

(\
transfornw\\;

Float Current transformer ratio used to convert
associated quantities to real measurementsg.

transformerVTRatio Float Voltage transformer ratio used to convert
associated quantities to real measurementsg.

voltageRating Voltage The service voltage at which the meter is

designed to operate Typical voltage ratings in

North America are 120 V, 240 V, 277 V or 480 V.

currentRating

CurrentFlow

The current class of the meter. Typical current
classes in North America are 10 A, 20 A, 100 A,
200 A, or 320 A.

billingMultiplierApplied

Boolean

True if the billingMultiplier ratio has already been
applied to the associated quantities.

billingMultiplier

Float

Customer billing value = meter multiplier *
transformer ratios * reading value. The multiplier
identifies the scaling value to apply to the
reported value after delivery of the tagged item.

demandMultiplierApplied

Boolean

True if the demandMultiplier ratio has already
been applied to the associated quantities.

demandMultiplier

Float

An additional multiplier that may be used for

normalization of the demand value to an hourly
value. For example, if the demand interval were
set to 15 min, the demand multiplier would be 4.
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name type description

If the meter design is such that the demand
value reported and displayed is compensated for
by the meter itself and no additional scaling is
required outside of the meter, the value of the
demand multiplier should be "1".

disabled Boolean inherited from: DeviceFunction

programID String inherited from: AssetFunction

firmwarelD String inherited from: AssetFunction

hardwarelD String inherited from: AssetFunction

password String inherited from: AssetFunction

configlD String inherited from: AssetFunctip/n

aliasNanje String inherited from: Identlf/l\e{OB\ec(\

descriptipn String inherited from: Ider@‘ie\@t{ect

localNanje String inherited fromM dai{je}t\

mRID String inherited f}@:\denti%&bj ot N\

name String inherite&QMti}iq bjecﬁ

pathNanle String iry@ted Mﬁiﬂeéqu\eé

Table 130 shows all association ends of Electri th other classes

Table 130 — Association ends of Met unction with other classes

[mult [mult to] name e description
from]
[0..1] [0..*] Registers Registe N inherited from: DeviceFunction

& ( \K\\ \\)
[0..%] [0..1] EndDeviceAM We\m%sse\tJ inherited from: DeviceFunction
[0..1] [0..%] EndDyﬂ'QeE&{nts \ E}@é@e%nt inherited from: DeviceFunction
6.2.8.9
AssetC on more end device functions. One type of EndDevigeAsset
is a T perform metering, load management, connect/discpnnect,
accountti EndDeviceAssets, such as ones monitoring and controlling
air cof pool pumps may be connected to a MeterAsset. All
EndDeyi ave communication capability defined by the asspciated
ComFu ~/An EndDeviceAsset may be owned by a consumer, a service providef, utility
or othefwisg.
There may be a refated end device function that Tdentiffes 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

commu

Table 1

nications.
31 shows all attributes of EndDeviceAsset.

Table 131 — Attributes of Metering::EndDeviceAsset

name description

type

disconnect

True if this end device asset is capable of
supporting remote whole-house disconnect
capability. To determine whether this

Boolean

'DeviceFunction.disabled' attribute of the

functionality is installed and enabled, check the
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name

type

description

ConnectDisconnectFunction contained by this
end device asset. For example, to be able to

remotely disconnect the device, the following
values of attributes must hold:

- EndDeviceAsset.disconnect = true (device
supports disconnect)

- ConnectDisconnectFunction.disabled (inherited
from DeviceFunction) = false (function enabled)

- ConnectDisconnectFunction.isConnected = true
(currently connected).

loadControl

Boolean

True if this end device asset is capable of

supporting foad control fun
the meter or the AMR optjon.
whether this functionality is\i
enabled, check the' j
attribute of the respective
this end dewce/a\se

reverseFlowHandling

Boolean

flow.

demandResponse

Boolean

O G

True if this E DeV|c selis ¢
supportln ete t|o an (o} torln freverse

capable of
se functions. To
ctionality is instglled

contained by this end dgvice

metrologly

Boolean

AN

uppoxting the presentation of metered valyes to
r another system (always true for a
, but might not be true for a load contfol

outageReport

N
ooleanx

True if this end device asset is capable of
supporting the means to report historical pgwer
interruption data.

relayCapable

Bo Ieaw

True if this end device asset is capable of
supporting one or more relays. The relays may
be programmable in the meter and tied to TOU,
time pulse, load control or other functions. [To
determine whether this functionality is instdlled
and enabled, check the
'DeviceFunction.disabled' attribute of the
respective function contained by this end dgvice
asset.

readReqlest Boolean True if this end device asset is capable of
supporting on-request reads for this end dgvice.

dstEnabled Boolean True if this end device asset is capable of
supporting the autonomous application of
daylight savings time (DST).

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

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

phaseCount Integer Number of potential phases the asset supports,
typically 0, 1 or 3.

ratedCurrent CurrentFlow Rated current.

ratedVoltage Voltage Rated voltage.

category String inherited from: Asset

corporateCode String inherited from: Asset

utcNumber String inherited from: Asset
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name type description
serialNumber String inherited from: Asset
lotNumber String inherited from: Asset
manufacturedDate AbsoluteDate inherited from: Asset
purchasePrice Money inherited from: Asset
critical Boolean inherited from: Asset
application String inherited from: Asset

installationDate

AbsoluteDate

inherited from: Asset

acceptanceTest AcceptanceTest inherited from: Asset
initialCondition String inherited from: Asset /
initialLogsOfLife PerCent inherited from: Asset /\\ aN
status Status inherited from: Assgt/\ \

electronipAddress ElectronicAddress

aliasName String inherited from\denti}e@b%\ct
descriptipn String inheriterMnti Objec\[\
localNane String inMNen ifie}i\OM
mRID String iéher@ fromy |de\nﬁﬁgd/&bject
name String \r\ber/ltf{d f/&m: IdentifiedObject
pathName

String * | nherted from: RtehtifiedObject
< < [nherite
\_/

Table 132 shows all associ

Table 132 — Ass

description

[mult [m{fxﬁ] n\gu 2
from]

[0..1] [0..] DeV|ceFu ctio All device functions this end devicg

asset performs.

Wnction

Product documentation for this end
device asset.

0.4 ||wo.. 1]?@9\@\\ ~ErfdDeviceModel

All end device groups referring to th
end device asset.

S

0.4 |0z E&Dewc o%i EndDeviceGroup

EndDeviceControl All end device controls sending

commands to this end device assef.

0.1 [0 \[\EKvucéC\M

[0..7] [0.41} Serwce iveryPoint ServiceDeliveryPoint Service delivery point to which this|end
device asset belongs.

[0..%] [0..1] ServicelLocation ServicelLocation Service location whose service delivery
is measured by this end device asset.

[0..7] [0..1] Customer Customer Customer owning this end device asset.

[0..1] [0..*] Seals Seal inherited from: AssetContainer

[0..7] [0..*] ActivityRecords ActivityRecord inherited from: Asset

6.2.8.10 EndDeviceControl

Instructs an EndDeviceAsset (or EndDeviceGroup) to perform a specified action.

Table 133 shows all attributes of EndDeviceControl.
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Table 133 — Attributes of Metering::EndDeviceControl

name

type

description

type

String

Type of control.

scheduledlInterval

DateTimelnterval

(if control has scheduled duration) Date and time

interval the control has been scheduled to
execute within.

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

drProgramLevel Integer Level of a demand response program request,
where 0=emergency. Note: Attribute is not
defined on DemandResponseProgram as it is not
its inherent property (it ser\fés to\chtroI it)

drProgramMandatory Boolean Whether a demand res gram\request is
mandatory. Note: Attri te is ot fined o
DemandResponseRfog as ity i
inherent proper/((lt er .

aliasNanje String inherited fron’<lden \O\gct >

descriptipn String |nher|tey(\n\hi\entkg\d%bje\

localNanje String inhMMiﬁéqw

mRID String i,ﬁmeri)eq fr&x@d tified?)bject

name String ] i)\h;r}@é fﬂm:l\}Q]tifMObject

pathName String /\ /\\ (%heri(ed @: I‘Qe/RifiedObject

Table 134 shows all association ends qf E

Tapble 134 - Assocna ds of

ermg

VIC C

trol with other classes.

dDeviceControl with other classes

[mult [mulfto]
from]

(i e

description

[0..%] [0..1] EndDM E\Qe%eAsset End device asset receiving commands
\/\ from this end device control.

[0..7] [0..1] EndD vic EndDeviceGroup End device group receiving commands
from this end device control.

DemandResponseProgram Demand response program for thjs end

0.1 ||, ﬂxg \\
GSNS Program

device control.

6.2.8.1{1 En evic Event

Event detected by a DeviceFunction associated with EndDeviceAsset.

Table 135 shows all attributes of EndDeviceEvent.

Table 135 — Attributes of Metering::EndDeviceEvent

name

type

description

userlD

String

(if user initiated) ID of user who initiated this end

device event.

createdDateTime

AbsoluteDateTime

inherited from: ActivityRecord

category String inherited from: ActivityRecord
severity String inherited from: ActivityRecord
reason String inherited from: ActivityRecord
status Status inherited from: ActivityRecord
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name type description

aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
Table 136 shows all association ends of EndDeviceEvent with other class

Table 136 — Association ends of Metering::EndDeviceEve h othe cla as
[mult [mult to] name type
from]
[0..*] [0..1] DeviceFunction DeviceFunction mw %Sorted this end
[0..7] [0..1] MeterReading MeterReading Setof asure values to which thiis

\Fven ppli

[0..%] [0..*] Assets Asset |ny‘e>{|ted om: ActivityRecord
[0..7] [0..*] Documents Do<m\ <\\ 6 lnkep]tep\k/m. ActivityRecord
6.2.8.12 EndDeviceGro
Abstragtion for manageme s within a two-way AMR system or the
data fof a group of relgted be issued to all of the meters that|belong
to a mieter group usi address and the underlying AMR communication

infrastructure.

Table 137 shows

O

/}a@\e\ \\ \ type description
groupAd jr%s\\ \ Integer Address of this end device group.
aliasNanje > String inherited from: IdentifiedObject
descriptipn String inherited from: IdentifiedObject
localNanTe Strimg imheritedfrom—tdentifredObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject

Table 138 shows all association ends of EndDeviceGroup with other classes.

Table 138 — Association ends of Metering::EndDeviceGroup with other classes

[mult [mult to] name type description

from]

[0..7] [0..*] EndDeviceAssets EndDeviceAsset All end device assets this end device
group refers to.
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[mult [mult to] name type description

from]

[0..1] [0..*] EndDeviceControls EndDeviceControl All end device controls sending
commands to this end device group.

6.2.8.13 IntervalBlock

Time sequence of Readings of the same ReadingType. Contained IntervalReadings may need
conversion through the application of an offset and a scalar defined in associated Pending.

Table 139 shows all association ends of IntervalBlock with other classes.

Table 139 — Association ends of Metering:: IntervaIBIock?\ othQ\

[mult [mult to] name type descri

from]

[0..%] [0..1] Pending Pending rval
bck
pe is
t

[0..7] [0..*] IntervalReadings Inter\RReadm In}/e\\/al reading contained in this block.

[0..%] [1..1] ReadingType Reéading Thse)in Mmation for interval reading

wlues ontained in this block.

[0..7] [0..1] MeterReading MetepReading Meter reading containing this interjal

block.

6.2.8.14 IntervalReadi

Data chaptured at reg t(imeX\JInterval data could be captured as incrgmental

data, apsolute hexsource for the data is usually a tariff quantity or an

enginegring qua captured in time-tagged, uniform, fixed-length intervals

of 5 mi

NOTE | "Interval Data Readings" (IDR).

Table 1 IntervalReading.

ableg 140 — Attributes of Metering::IntervalReading
name \/ type description

value Float Value of this interval reading.

sensorAccuracy PerCent inherited from: MeasurementValue

timeStamp AbsoluteDateTime inherited from: MeasurementValue

aliasName String inherited from: IdentifiedObject

description String inherited from: IdentifiedObject

localName String inherited from: IdentifiedObject

mRID String inherited from: IdentifiedObject

name String inherited from: IdentifiedObject

pathName String inherited from: IdentifiedObject

Table 141 shows all association ends of IntervalReading with other classes.
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Table 141 — 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.
[1..1] [0..*] ReadingQualities ReadingQuality Used only if quality of this interval
reading value is different than 'Good'.
[1..1] [0..1] RemoteSource RemoteSource inherited from: MeasurementValue
[1..1] [0..1] MeasurementValueQuality inherited from: MeasurementValue
MeasurementValueQuality
[0..] 1 MeasurementvatueSource fhreTitedfromMeastrerEntvatue
MeasurementValueSource (m N\
N
6.2.8.1p MeterAsset

Physical asset that performs the metering

measuting consumption and detection of events.

Table 142 shows all attributes of MeterAsset.

Table 142 - Attributes;f&mi

role of

ed for

name

\ \ 7 )\/description

formNunber

TN
String

AN

r formmdesignation per ANSI C12.10 o
ble standard. An alphanumeric
ion denoting the circuit arrangeme

hi he meter is applicable and its specifi
tepminal arrangement.

other

ht for
c

kR

AR

Display multiplier used to produce a display
value from a register value.

ed

kH

VTN

Meter kh (watthour) constant. It is the num}
watthours that must be applied to the mete
cause one disk revolution for an
electromechanical meter or the number of
watthours represented by one increment py
for an electronic meter.

er of
to

Ise

disconn€ct (

Bo%an

inherited from: EndDeviceAsset

loadCon r})/\\ Boolean inherited from: EndDeviceAsset
reverseFIWd i Boolean inherited from: EndDeviceAsset
demandResponse Boolean inherited from: EndDeviceAsset
metrologly Boolean inherited from: EndDeviceAsset
outageRvart Beelean trherited-from—EndbeviceAsset
relayCapable Boolean inherited from: EndDeviceAsset
readRequest Boolean inherited from: EndDeviceAsset
dstEnabled Boolean inherited from: EndDeviceAsset
timeZoneOffset Minutes inherited from: EndDeviceAsset
amrSystem String inherited from: EndDeviceAsset
phaseCount Integer inherited from: EndDeviceAsset
ratedCurrent CurrentFlow inherited from: EndDeviceAsset
ratedVoltage Voltage inherited from: EndDeviceAsset
category String inherited from: Asset

corporateCode String inherited from: Asset

utcNumber String inherited from: Asset
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name type description
serialNumber String inherited from: Asset
lotNumber String inherited from: Asset
manufacturedDate AbsoluteDate inherited from: Asset
purchasePrice Money inherited from: Asset
critical Boolean inherited from: Asset
application String inherited from: Asset
installationDate AbsoluteDate inherited from: Asset
acceptanceTest AcceptanceTest inherited from: Asset
initialCondition String inherited from: Asset /
initialLogsOfLife PerCent inherited from: Asset /\\ aN
status Status inherited from: Assgt/\ \
electronipAddress ElectronicAddress inherited from:/ﬂ?s%\ \ \
aliasName String inherited from\deanN:t
descriptipn String inheriterMnti Objec\[\
localNane String inMNen ifie}i\OM
mRID String iéher@ fromy |de\nﬁﬁgd/&bject
name String \M}(d f/&m: IdentifiedObject
pathName

String * | nherted from: RtehtifiedObject
< < [nherite
\_/

Table 1 other classes.

::MeterAsset with other classes

[mult [m ] n \tﬁe description
from]

meter asset.

[0..1] [0..%] MeterRea<\ \Mie{se}ading All meter readings provided by this

[0..1] [0..%] WW\ \Me/terServiceWork All non-replacement works on this meter
asset.

asset.

[0..1] [0 VXn\dinﬂx\rgasa\ﬂms Transaction All vending transactions on this meter

[0..1] [O..}h\@?ep ce tWorks | MeterServiceWork All works on replacement of this ol

meter asset.

[0..1] [0.2*] DeviceMions DeviceFunction inherited from: EndDeviceAsset
[0..%] [0} EndDeviceModel EndDeviceModel inherited from: EndDeviceAsset
[0..7] [0..*] EndDeviceGroups EndDeviceGroup inherited from: EndDeviceAsset
[0..1] [0..*] EndDeviceControls EndDeviceControl inherited from: EndDeviceAsset
[0..%] [0..1] ServiceDeliveryPoint ServiceDeliveryPoint inherited from: EndDeviceAsset
[0..] [0..1] ServicelLocation ServicelLocation inherited from: EndDeviceAsset
[0..7] [0..1] Customer Customer inherited from: EndDeviceAsset
[0..1] [0..*] Seals Seal inherited from: AssetContainer
[0..7] [0..*] ActivityRecords ActivityRecord inherited from: Asset

6.2.8.16 MeterReading

Set of values obtained from the meter.
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Table 144 — Attributes of Metering::MeterReading

name type description

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

aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
mRID String Hherited-from: :dc..t:fichb}'pct
name String inherited from: IdentifieWect
pathName String inherited from: Iden})ﬂb\%ijec(\

Table 145 shows all association ends of MeterReading with/Gthehclagses.

Fable 145 — Association ends of Metering::m with other classeq
/)

[mult [mult to] name type description
from]
—
[0..7] [0..1] ServiceDeliveryPoint iceDehye Pom Service/delivery point from which this
\mzt_er/)eading (set of values) has been
obtained.
[0..1] [0..*] EndDeviceEvents End eV|c AII end device events associated wjth

this set of measured values.

[0..7] [0..1] CustomerAgree nt\(

Cust W

(could be deprecated in the future)
Customer agreement for this meter
reading.

[0..7] [0..1] Meted%\%t S > MetarAs et) Meter asset providing this meter repding.

[0..] [0..] Readl\g/s/ Readin All reading values contained within|this
\/\ meter reading.

[0..1] [0 \Iry'{valBlock All interval blocks contained in this

TN

meter reading.

6.2.8.1
Work in

Table 146 shows all attribuies of MeterServiceWork.

Table 146 — Attributes of Metering::MeterServiceWork

name type description
kind WorkKind inherited from: Work
priority String inherited from: Work
requestDateTime AbsoluteDateTime inherited from: Work
category String inherited from: Document
createdDateTime AbsoluteDateTime inherited from: Document
lastModifiedDateTime AbsoluteDateTime inherited from: Document
revisionNumber String inherited from: Document
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name type description
subject String inherited from: Document
title String inherited from: Document
docStatus Status inherited from: Document
status Status inherited from: Document
electronicAddress ElectronicAddress inherited from: Document
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedOt:fjfect
name String inherited from: Identifie{l/oﬁec%\
pathName String inherited from: Ider@éq}){jeck

Table 147 shows all association ends of MeterServiceWork withhothe

Taple 147 — Association ends of Metering::M er

[mult [mult to] name type \/ description
from] /\
[0..7] [0..1] MeterAsset MeterAsset eter sset on which this non-
€ement work is performed.
[0..7] [0..1] OldMeterAsset Met rAss?'t\ Old meter asset replaced by this werk.
[0..7] [0..*] Customers /\ /eu{to er\ \ inherited from: Work
[0..7] [0..7] ActivityRecorRs \l Actlv}y%\eQ)rd V inherited from: Document
6.2.8.1B Pend|;
When present, t is associated with IntervalBlock and which n¢eds to
be appli rvalReading value. This conversion results in[a new
associa siing the true dimensions of interval reading values after the

conversi

Table 1

bdtes of Pending.

Table 148 — Attributes of Metering::Pending

name

type

description

scalarFloat

Float

(if scalar is floating number) When multiplied
with 'IntervalReading.value',
measure conversion to occur, resulting in the
'ReadingType.unit'.

it causes a unit of

scalarNumerator

Integer

(if scalar is integer or rational number) When
the scalar is a simple integer, and this attribute
is presented alone and multiplied with
'IntervalReading.value',
measure conversion to occur, resulting in the
'ReadingType.unit'. It is never used in
conjunction with 'scalarFloat', only with
'scalarDenominator'.

it causes a unit of

scalarDenominator

Integer

(if scalar is rational number) When

'IntervalReading.value' is multiplied by this
attribute and divided by 'scalarDenominator, it
causes a unit of measure conversion to occur,
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name

type

description

resulting in the

'ReadingType.unit'.

offset Integer (if applicable) Offset to be added as well as
multiplication using scalars.
multiplyBeforeAdd Boolean Whether scalars should be applied before adding

the 'offset'.

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

[mult [mult to] name type es%ri fen
from] /\
[0..1] [1..1] ReadingType ReadingType Reading typ¥ resultingifro thk\p/eﬁding
convegzbh\
[0..1] [0..*] IntervalBlocks IntervalBlock AlRblocks of ih‘&wal eadi alueg to
hichnh pr conyversion applfes.
6.2.8.1p Reading O\
Specifi¢ value measured by a meter or other is associated [with a
specifi¢ ReadingType.
Table 150 shows all attributes of Readi
Table 150 — Attrib o ng::Reading

name \( th)e\ N V description
value I }\Qat (\ Value of this reading.
sensorAgcuracy \ F%éhqt > inherited from: MeasurementValue
timeStamp \/ \ ANuteXQte}kqe inherited from: MeasurementValue
aliasNanje /\\ ing inherited from: IdentifiedObject
descriptipn \ \ trin inherited from: IdentifiedObject
localName ( \ Str}tg inherited from: IdentifiedObject
mRID \ \\ \ SMQ inherited from: IdentifiedObject
name \ \ String inherited from: IdentifiedObject
pathName \ String inherited from: IdentifiedObject

Table 151 shows all association ends of Reading with other classes.

Table 151 — Association ends of Metering::Reading with other classes

[mult [mult to] name type description

from]

[0..7] [1..1] ReadingType ReadingType Type information for this reading value.

[0..%] [0..*] MeterReadings MeterReading All meter readings (sets of values)
containing this reading value.

[0..1] [0..*] ReadingQualities ReadingQuality Used only if quality of this reading value
is different than 'Good'".

[1..1] [0..1] RemoteSource RemoteSource inherited from: MeasurementValue

[1..1] [0..1] MeasurementValueQuality inherited from: MeasurementValue

MeasurementValueQuality
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[mult [mult to] name type description

from]

[0..7] [1..1] MeasurementValueSource inherited from: MeasurementValue
MeasurementValueSource

6.2.8.20 ReadingQuality

Quality of a specific reading value or interval reading value. Note that more than one quality
may be applicable to a given Reading. Typically not used unless problems or unusual
conditions occur (i.e., quality for each Reading is assumed to be 'Good' unless stated

otherwise-irassociatedReadingQuatity):

Table 152 shows all attributes of ReadingQuality.
Table 152 — Attributes of Metering:: Readgrg@x

name type escH tlo

O
Q

quality String Qua/ll,ty,\\si\ekleh\w t than 'Go

Table 153 shows all association ends eadjrmgQuality asses.

-

able 153 — Association ends of Metexing::Readin ality with other classefs

[mult [mult to] name ty description
from]

0.1 ||0..1] Reading N Reaw Reading value to which this quality
applies.

[0..7] [1..1] IntervaiReading Interval reading value to which this
quality applies.

6.2.8.2

Type o cific Reading.

Table 1 ibdtes of ReadingType.

able 154 — Attributes of Metering::ReadingType

name type description
kind ReadingKind Kind of reading.
unit UnitSymbol Unit for the reading value.
multiplier UnitMultiplier Multiplier for 'unit'.
intervalLength Seconds (if incremental reading value) Length of

increment interval.

reverseChronology Boolean True for systems that must operate in "reverse
chronological order.

defaultValueDataType String Numeric type to be expected for the associated
IntervalBlock.value (e.g. unsignedlinteger).

defaultQuality String Characteristics of a data value conveyed by a
specific Reading, which allow an application to
understand how a specific Reading is to be
interpreted.
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name type description
dynamicConfiguration DynamicDemand Demand configuration.
channelNumber Integer Logical positioning of this measurement data.
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
Table 155 shows all association ends of ReadingType with other clags
Table 155 — Association ends of Metering::ReadingType othekclasses
[mult [mult to] name type scription
from]
[0..1] [0..1] Register Register Reg tew values with thig type
{ nform ion
T\
[1..1] [0..*] Readings N @ |ng alues with this type
n a .
[1..1] [0..*] IntervalBlocks Interv loc | blogks containing interval reading
values with this type information.
[1..1] [0..1] Pending Pending Pending conversion that produced this
reading type.
w
6.2.8.2P Regis
Display for quanti anend device such as a meter.
Table 156 showsnall gister
6 — Attributes of Metering::Register
/\ A
\“Q“& \ type description
rightDigi{Count Integer Number of digits (dials on a mechanical mdter)
to the right of the decimal place.
leftDigitGount Integer Number of digits (dials on a mechanical meter)
to the left of the decimal place; default is 5.
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject

Table 157 shows all association ends of Register with other classes.
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Table 157 — Association ends of Metering::Register with other classes

[mult [mult to] name type description

from]

[0..7] [0..1] DeviceFunction DeviceFunction Device function metering quantities
displayed by this register.

[0..1] [0..1] ReadingType ReadingType Reading type for values displayed by
this register.

6.2.8.23 SDPLocation

Locatidn of an individual service delivery point. For residential or
typically the location of a meter on the customer's premises. For
point(s j
and/or
party. T

Table 1

name

t)ye\ A \#scription

occupangyDate AbsoluteDa ate en\t%-rti icate of occupancy was prqvided
this tecation, 0 if valid certificate of
oceypancy does not exist for (inherited)
L \koca n.corporateCode’.
accessMgthod String Mfor the service person to access this

N

seypvice delivery point location. For examplg, a
scription of where to obtain a key if the facility
is unmanned and secured.

Problems previously encountered when visiting
or performing work at this service delivery point
location. Examples include: bad dog, violer]
customer, verbally abusive occupant,
obstructions, safety hazards, etc.

—

T

siteAccepsProblem :
<
AN

remark \ trir\ﬁ\/ Remarks about this location.
category ( Str@ inherited from: Location
corporat ’5}6&\\ N \ SM]Q inherited from: Location
mainAddr%s\\ \ StreetAddress inherited from: Location
secondafyAddres \ StreetAddress inherited from: Location
direction String inherited from: Location
geolnfoReferense String irherited-from—tocation

status Status inherited from: Location
phone1 TelephoneNumber inherited from: Location
phone2 TelephoneNumber inherited from: Location
electronicAddress ElectronicAddress inherited from: Location
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
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Table 159 shows all association ends of SDPLocation with other classes.

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

C:2010

[mult [mult to] name type description

from]

[0..7] [0..*] ServiceDeliveryPoints ServiceDeliveryPoint All service delivery points at this
location.

[0..1] [0..*] PowerSystemResources PowerSystemResource inherited from: Location

[1..1] [0..*] CoordinateSystems CoordinateSystem inherited from: Location

6.2.8.24 ServiceDeliveryPoint

Logical
potenti
a Custg

Table 1

one of
ce with

name type (_ \\Qescription
phaseCode PhaseCod N\ has COM er of wires and number ¢f
hases\can be deduced from enumeration literal
values. mple, ABCN is three-phase] four-
wireNs12n (splitSecondary12N) is single-phase,
(\ \{ ee-Wjre. s1n and s2n are single-phase, two-
i
ctptRefefence I}Ie{!{r \) (gptional for medium voltage connections)
eference to the low side terminal of a CT pr PT
that obtain readings from a medium or high
voltage point.
grounde < > Z Béle}r\ \\/ True if grounded.
nominal3erviceVoltage \Qteg ) Nominal service voltage.
servicePriority Priority of service for this service delivery goint.

Note that service delivery points at the san]

service location can have different priorities.

e

serviceD|

R

Remarks about this service delivery point, f
example the reason for it being rated with 3
nominal priority.

or
non-

estimatefiLoad \ CurrentFlow Estimated load.

checkBilling Boolean True if as a result of an inspection or otheryise,
there is a reason to suspect that a previous
bithrg-may-have-beenperformed-with-erredeous
data. Value should be reset once this potential
discrepancy has been resolved.

ratedCurrent CurrentFlow Current that this service delivery point is
configured to deliver.

ratedPower ActivePower Power that this service delivery point is
configured to deliver.

aliasName String inherited from: IdentifiedObject

description String inherited from: IdentifiedObject

localName String inherited from: IdentifiedObject

mRID String inherited from: IdentifiedObject

name String inherited from: IdentifiedObject

pathName String inherited from: IdentifiedObject
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Table 161 shows all association ends of ServiceDeliveryPoint with other classes.

Table 161 — Association ends of Metering::ServiceDeliveryPoint with other classes

[mult [mult to] name type description

from]

[0..1] [0..*] EndDeviceAssets EndDeviceAsset All end device assets at this service
delivery point.

[0..7] [0..1] ServiceCategory ServiceCategory Service category delivered by this
service delivery point.

[0..7] [0..1] ServiceSupplier ServiceSupplier ServiceSupplier (Utility) utilising this
service delivery point to deliver a
service.

[0..7] [0..*] SDPLocations SDPLocation All locations of this\sepwice deljvery
point. /\ Qj\

[0..1] [0..*] MeterReadings MeterReading All meter readin tain W?s
servic ivexy pajnt.

[0..7] [0..1] ServicelLocation ServicelLocation i \rN

bint is
[0..7] [0..*] PricingStructures PricingStructure his

hent
ice,

[0..%] [0..1] CustomerAgreement CustomerAgeeenent Wer agreement regulating thig
servite delivery point.

6.2.9 Package LoadCo
6.2.9.1 General

Classes
control
livered

This pgckage is
that support special
equipment. Thes
to the qustomer.

Figure A7

e::
A

Combnound.
L
T RemoteConnectDisconnectinfo
Assets:: + isArmConnect: Boolean [0..1]
AssetFunction + isArmDisconnect: Boolean [0..1]
+ armedTimeout: Seconds [0..1]
+ needsVoltageLimitCheck: Boolean [0..1]
+ needsPowerLimitCheck: Boolean [0..1]
Metering:: + customgr\_/oltaggLimit: Voltage [0..1]
DeviceFunct‘i.on + powerLimit: ActivePower [0..1]
+ usePushbutton: Boolean [0..1]
+ isEnergyLimiting: Boolean [0..1]
+ energyLimit: RealEnergy [0..1]
+ energyUsageWarning: RealEnergy [0..1]
ConnectDisconnectFunction + energyUsageStartDateTime: AbsoluteDateTime [0..1]

IEC 1593/10

Figure 47 — Logical diagram LoadControl::LoadControlinheritance
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This diagram shows inheritance hierarchy for normative classes from this package, as well as
enumerations and compound types.

Figure 48 shows logical diagram LoadControlOverview.

DeviceFunction
ConnectDisconnectFunction

isLocalAutoDisconOp: Boolean [0..1]
isLocalAutoReconOp: Boolean [0..1]
isRemoteAutoDisconOp: Boolean [0..1]
isRemoteAutoReconOp: Boolean [0..1]
isDelayedDiscon: Boolean [0..1]

eventCount: Integer [0..1]

isConnected: Boolean [0..1]

rcdinfo: RemoteConnectDisconnectinfo [0..1]

+ o+ o+ [+ + 4+

Figure 48 — Logical diagram LoadControl::
This diagram shows normative classes from this packa

6.2.9.2 RemoteConnectDisconnectinfo co

Details|of remote connect disconnect

Table 162 shows all attributes of RemagteConne pectinfo.

Table 162 - At@ﬁ/o?bo\ %

oteConnectDisconnectinfo

name I description

(Me
isArmCofnect Boglean \> True if the RCD switch must be armed before a
connect action can be initiated.

isArmDigconnect < \%ﬁ@n}-\/\\/ True if the RCD switch must be armed before a

/\ disconnect action can be initiated.

armedTimeout \ \Qe\cc}ds_/ Setting of the timeout elapsed time.

needsVo|tageLimitCh @an True if voltage limit must be checked to prgvent
« connect if voltage is over the limit.

needsPow Lin}t%c Boolean True if load limit must be checked to issue pn
immediate disconnect (after a connect) if Idad is
over the limit.

customefVoltageLimit Voltage Voltage limit on customer side of RCD swit¢h
above which the connect should not be magle.

powerLimit ActivePower Load limit above which the connect should either
not take place or should cause an immediate
disconnect.

usePushbutton Boolean True if pushbutton must be used for connect.

isEnergyLimiting Boolean True if the energy usage is limited and the
customer will be disconnected if they go over the
limit.

energyLimit RealEnergy Limit of energy before disconnect.

energyUsageWarning RealEnergy Warning energy limit, used to trigger event code

that energy usage is nearing limit.

energyUsageStartDateTime AbsoluteDateTime Start date and time to accumulate energy for
energy usage limiting.
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6.2.9.3 ConnectDisconnectFunction

A function that will disconnect or reconnect the customer's load under defined conditions.

Table 163 shows all attributes of ConnectDisconnectFunction.

Table 163 — Attributes of LoadControl::ConnectDisconnectFunction

name type description
isLocalAutoDisconOp Boolean (if disconnection can be operated locally) If set
true, the operation happens automatically,
otherwise it happens manually.
isLocalAlitoReconOp Boolean If set true and if reconnectipn can operalted
isRemotg¢AutoDisconOp Boolean bted
on
n
isRemot¢AutoReconOp Boolean \bq,c/an be operalted
an be
ens
isDelayepDiscon Boolean

D

f set ue,\thje switch may disconnect the sgrvice
the end of a/specified time delay after the
issonnectsignal had been given. If set falge,

itch may disconnect the service
edjately after the disconnect signal had been
/ This is typically the case for over cufrent
cireuit-breakers which are classified as either
instantaneous or slow acting.

AN

eventCoyint In Running cumulative count of (connect or

disconnect) events, for the lifetime of this
(\ function or until the value is cleared.
isConneg¢ted \E\o‘&}eqn > True if this function is in the connected stafe.
N

rcdinfo RemgteCqQnnectDisconnectinfo Information on remote connect disconnect
switch.

disabled ( oo\\an \ inherited from: DeviceFunction

programliD, \ w N\ Sh'kng inherited from: AssetFunction

firmware|D \ Str@g inherited from: AssetFunction

hardwargID String inherited from: AssetFunction

password String inherited from: AssetFunction

configlD String inherited from: AssetFunction

aliasName String inherited from: IdentifiedObject

description String inherited from: IdentifiedObject

localName String inherited from: IdentifiedObject

mRID String inherited from: IdentifiedObject

name String inherited from: IdentifiedObject

pathName String inherited from: IdentifiedObject

Table 164 shows all association ends of ConnectDisconnectFunction with other classes.
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Table 164 — Association ends of LoadControl::ConnectDisconnectFunction
with other classes

[mult [mult to] name type description
from]

[0..1] [0..*] Registers Register inherited from: DeviceFunction
[0..%] [0..1] EndDeviceAsset EndDeviceAsset inherited from: DeviceFunction
[0..1] [0..*] EndDeviceEvents EndDeviceEvent inherited from: DeviceFunction

6.2.10 —PackagePaymentMetering
6.2.10.i General

slasses
Ses are
r for a

This pdackage is an extension of the Metering package and contaiR
that sypport specialized applications such as prepayment pie
generally associated with the collection and control of reve
delivered service.

Figure 49 shows logical diagram PaymentMeteringlnhé

o3
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Receipt Charge Cashier PointOfSale Transaction Tender Transactor Vendor
\ % / CashierShift
Core:: Shift
IdentifiedObject

VendorShift

Common:: Common::

Organisation Document

A

NN

Common::
Agreement \/
ServigeSupplier AuxiliaryAgreement MerchantAgreement TariffProfile Auxb‘;\&\&ou\ tAcccunt
Carl Cheque TimeTariffinterval ConsumptionTariffinterval
N\ K/Q
«Compound» nd» @ompou «enumergtion»
AccountingUnit ntMo me CreditKjind
+ valpe: Float [0..1] + amount: Mone 1] Woney [0..1] tokenCfedit
+ engrgyUnit: RealEnergy [0..1] + reason: String ] + principle: Money [0..1] advancgCredit
+ monetaryUnit: Currency [0..1] + dateTime: APsoluteDateTi (O] arrears: Money [0..1] reserveCredit
+ muftiplier: UnitMultiplier [0..1] + \interest: Money [0..1] grantCfedit
+/" charges: Money [0..1] lifelineredit
<\(\ other

«enumeration» «en eratlo » Watlon» «Compound»

TransactionKind \/31:( rKln ChargeKind LineDetail
sefviceChargePafmen utjhity \/128nsumptionCharge + amount: Money [0..1]
takChargePayme iler demandCharge + rounding: Money [0..1]
auiliaryChargePayie othe auxiliaryCharge + dateTime: AbsoluteDateTime [0..]I]
acfountPayment taxCharge + note: String [0..1]
dijersePayment other
to Y TenderKind BankAccountDetail

«enumeration» -
to chegude . + accountNumber: String [0..1]
ChequeKind .
to card + holderName: String [0..1]
to cash postalOrder + holderlD: String [0..1]
m unspecified bankOrder + bankName: String [0..1]
ot N other other + branchCode: String [0..1]
\) IEC 1595/10

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

Figure 50 shows logical diagram PaymentMeteringOverview.
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IdentifiedObject Card
Cheque Tend
+Cheque +Tender ender +Tender +Card X
+ kind: ChequeKind [0..1] - - + cvNumber: String [0..1]
’ i 0..1 1 |+ kind: TenderKind [0..1] 0.1|+ expiryDate: AbsoluteDate [0..1]
+ date: AbsoluteDate [0..1] + amount: Money [0..1] - - Stri 0.1
+ micrNumber: String [0..1] + chan e'A Money[Oul] +opan tr;{n?d[ 'N] - String [0..1
+ chequeNumber: String [0.1] ge: y [0.. + accountHolderName: String [O..
+ bankAccountDetail: BankAccountDetail [0..1] +Tenders | 1.%
+Receipt | 1
Ident ifiedObject Ident ifiedObject
Transaction +Transactions ~ +Receipt Receipt +Receipts
+ kind: TransactionKind [0..1] 1.% 0..1| + isBankable: Boolean [0..1]|0..*
+ receiverReference: String [0..1] + line: LineDetail [0..1]
+ donorReference: String [0..1] .
+ diverseReference: String [0..1] +Receipts [ 0..*
+ revegsedid: String [0 1]
+ servlceUnitsEnergy: RealEnergy [0..1] - 1Tansactions /
+ serv|ceUnitsError: RealEnergy [0..1] 0.%
+ line] LineDetail [0..1]
0..* | 0..*
+PaymentJransactions +Transactions
+ \/
+
+ AuxilidryAccount +
+
[0-1
+
Document +
AuxiliaryAccount Shift
+ pringipleAmount: Money [0..1] +CashierShift . . +Verjdorshift
+ baldnce: Money [0..1] +Cashiershift 0.1 |0_']
+ due| Due [0..1] 0.1 0..1 |
+ lastfredit: AccountMovement [0..1] .
+ lastpebit: AccountMovement [0..1] Cashiery\ift /\ VendorShift

U i merchantDebitAmount: Mond [0..1]
+ posted: Boolean [0..1]

| 1.% 0.% | + cashFIoa{./MoN[O..l{
0..* * k

+AuxiligryAccounts 4 AuxiliaryAccounts |
+ CashierShifts +Casjier,

N
+Auxilia Algreement 6]- +(Pei{t0fSal
0..1 \

+Vendorshifts | 0-*  +VendorShifts | 0..*

+MerchantAccountf0..1

| denty iedObj}\r Dgcument
Agreement N PoinsOfSa + MerchantAccount MerchantAccount
AuxiliaryAgreement A Io}\tion: String [dr\_vf + currentBalance: Money [P..1]
+ auxRef: String [0..1] . Iw 0.1] 4+ provisionalBalance: Mongy [0..1]
+ subfategory: String [0..1] +Roigh &s 2 «informative» | 0.% | 0
+ auxfycle: String [0..1] . . N -
+ auxPriorityCode: Stripg1Q..1] «informative» +MerchantAccounts +MerchantA¢counts
+ arrdarsinterest: Pe, Oz 1] +Vendor 4
3 . i +Vendors
+  paygycle: String [0.. +Vendor +Transactors +MerchantAgre¢ment
+ minfAimount: Money [0.} 0.1 10.1 . .
+ venglPortion: PerCent [O.. " “ | - 0.. | 0.. |0“1
+ vendlPortionArrear: Pep 0..1] +Vendor|) geoptifiedObject ifi i
T yenprortiona Mone%{w\ NCachier «informativew fi j Ident ifiedObject Adreement
0..1 Vendor Transactor MerchantAgr¢ement
+Cashiers = 0..*

IdentifiedObject
Cashier

+ electronicAddress: ElectronicAddress [0..1]

+ChildCharges|0..*

IdentifiedObject
+Charges Charge
0.*[+ kind: ChargeKind [0..1] +ParentCharge 0..1
+Charges | fixedPortion: AccountingUnit [0..1] +Charges
0..* [+ variablePortion: PerCent [0..1]
0..*
+ConsumptionTariffintervals +TimeTariffIntervals
0. | 0.*
Organisation ] ]
ServiceSupplier ConsumptionTariffinterval TimeTarifflnterval
+ kind: SupplierKind [0..1] + sequen?eN_umbelr: Integer [0..1] + sequenceNumber: Integer [0..1]
+ issuerldentificationNumber: String [0..1] + S‘a"\l’a ue: RealEnergy [0..1] + startDateTime: AbsoluteDateTime [0..1]
0.* To-
+ConsumptionTariffintervals +TimeTariffIntervals
Document 0.
TariffProfile
) : + TariffProfiles
+TariffProfiles + tariffCycle: String [0..1]

IEC 1596/10

Figure 50 — Logical diagram PaymentMetering::PaymentMeteringOverview

This diagram shows normative classes from this package.
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Figure 51 shows logical diagram PaymentMeteringRelationships.

+Transactions
CTEE +UserAttributes 0..1
UserAttribute [ = +Transaction IdentifiedObject| | Transactions +Receipt |/dentifiedObject| +Receipt +Tenders Ident ifiedObject
- Transaction [ 0.1 Receipt 1 1. Tender
+MeterAsset 0..% . | 1
Metering:: - - 0.1 0.% 1
MeterAsset |O..1 +VendingTransactions +Transactions +Receipts 4 Receipts +Tender , Tender
0..*
* 0..1
0- +Transactions +Card +Cheque 0.1
+PaymentTransactions 0.% | Card | | Cheque
0..*
+PaymentTransactions
0..1
+ CustomerAccount +Auxn||ar\mcc10unt
= [
Pocument Document | +AuxiliaryAccqunts
Custpmers:: AuxiliaryAccount +Cashiershift |/ dentifiedObject
CustomgrAccount Shift
| 1. +Cashiershift !
1 +AuxiliaryAccounts 0.1 0.1 \ \A
+ Customg¢rAccount
- CashierShift
+AuxiliaryAgreement
FO..] 0..*
+AuxiliaryAgreements Agreement +Cashiershifts . .
+CustomprAgreements ¥A9 . 9 +CashierShifts
+CustomerAgreement 0..* AuxiliaryAgreement 0.1
« 0.1 |
0.. +PointOfSale demifiedom Bocument
Agreement | +CustomerAgreements ‘—0 ] m S 0..1| MerchanfAccount
Customers:: 0..% : informative» 0.1 [o0.*
CusfomerAgreement +CustomerAgreements +MerchgntAccounts
+MerchantAccount|
* +Customer (1 _
0.. +Cashier +Vendors
+Cugtomer . +Vendor
|Cust0mers. 0\ R |0__] 0..#+ Transactors 0..*
|0« 0.5 0.* OI] 0]|Custony/‘ .. —on
7| | 0 0. : - I deglifiedObjec [fdentifiedObject Ident ifiedObject
+Cu?tome greements ) T
+Custo ne rAgreements hier Vendor ransactor
+CustomerAgreemelnts
+CustomerAgreement] v +MerchantAgreempnt |0..1
) ) +EndDeviceAsspts |/dentifiedOhject Agreement
«informative» 0..% Commoq' MerchantAgrkement
+EndDeviceAsselts AssetContq O,rg_a\nlsatl
OI. i +Charges
+ServiceCategory 0. +ChildChafges 0..*
Ident ifiedObject
Ident ifiedObject Charge
Customers:: * « +ParentCharge 0..1
ServiceCatego;f 0. 0.. |
+Charges +Charges
1 | 0\\ L
+ServiceCa . .
+ ServiceCategory +¥erteaDe +ConsumptionTariffintervals * TimeTariffinte a*ls
. . 0.% | ..
Ye ryPoint |y ServiceDeliveryPoints
1 9 0. + SDPLocations ConsumptionTariffinterval |TimeTariffIn erva*
Tdent ifiedObject > o- ol
- - - Metering:: ; +TimeTariffinfervals
SeqviceDeliveryPajnts e rviceDeliveryPoint Metering:: + ConsumptionTariffintervals
SDPLocation
/\ X 0..* Document | 0.
\ W‘""“ Too +TariffProfiles | T2MfProfile | oo ietprofiles
.. W
+ServiceDeliveryPoints| ) 0.
+ServiceDeliveryPoints +TariffProfiles
+ ServiceLoratins + Servicelocation|0..1
0 *| Customers:: {>Idem‘ified0bject +CoordinateSystems P
+Servicelocation 3 ® -
ServiceLocation Commpn.. 0 *| CoordinateSystem
0..1 e +Location 7
. +PricingStructures +CoordinateSystem
+PricingStructures + PositionPoints
L 0..* 0..*
[+ PricingStructures| . Common::
Document ) PositionPoint
0..% . +PricingStructures +Tariffs Document | | Tariffs
Customers:: Customers::
0.1 PricingStructure 0.% 0.% Tariff 0..*
+ PricingStructure IEC 1597/10

Figure 51 — Logical diagram PaymentMetering::PaymentMeteringRelationships

This diagram shows relationships of the classes from this package with those from other

packages.

Figure 52 shows logical diagram Transacting.
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Document Document EndDeviceAsset Document
Customers:: AuxiliaryAccount Metering:: Customers::
CustomerAccount MeterAsset PricingStructure

| 0..1 0..1 0..1 | 0..1

+ CustomerAccount

+PaymentTransactions

+ AuxiliaryAccount +MeterAsset

"o (0.

+VendingTransactions

+ PricingStructure

IdentifiedObject

+Transactions

T rAYITICTIUTTdrsatiiurts

0..*

+ Transactions

0.*

+ CashierShift
0..1

Transaction

kind: TransactionKind [0..1]
receiverReference: String [0..1]
donorReference: String [0..1]
diverseReference: String [0..1]
reversedld: String [0..1]

o+ o+

line: LineDetail [0..1]

serviceUnitsEnergy: RealEnergy [0..1
serviceUnitsError: RealEnergy [O..

CashierShift

(A
N7 B

me

+ cashFloat: Money [0..1]
0..*
+ CashierShifts

haMbi mount: Money [0..1]

&poswo..l ]

0..*
+VendorShifts

talBankable: Money [0..1]
onBankable: Money [O.

1]

SR

ndTotal: Money [0..1]
+Casfie ¢ - tRansactionsGrandTotalRounding: Money [0..1] +Vendor
|O. 1 0..1
%ifmx}\ +Vendor Ident ifiedObject
S\h% «informative» 0..1 Vendor

Figure 52 — Logical diagram PaymentMetering::Transacting

IEC 1598/1p

This diagram shows classes used to model transacting.

Figure 53 shows logical diagram Receipting.


https://iecnorm.com/api/?name=f08653519deccf7bee39813317a4f800

61968-11 © IEC:2010

- 137 -

Card Cheque
+ cvNumber: String [0..1] + kind: ChequeKind [0..1]
+ expiryDate: AbsoluteDate [0..1] + date: AbsoluteDate [0..1]
+ pan: String [0..1] + micrNumber: String [0..1]
+ accountHolderName: String [0..1] + chequeNumber: String [0..1]
+ bankAccountDetail: BankAccountDetail [0..1]
+Card | 0..
0..1 +Cheque
IdentifiedObject
+Tender Tender +Tender
1 + kind: TenderKind [0..1] 1
+ amount: Money [0..T]
+ change: Money [0..1]
+Tenders | 1..*
+Receipt | 1
. IdentifiedObject
+ Receipts
Receipt
0.* + isBankable: Boolean [0..1]
+ line: LineDetail [0..1]

+ CashierShift
0..1

CashierShift

+ cashFloat: Money [0..1]

0..*
+ CashierShifts

hant

N

itA

. Boolean [0..1]

unt: Money [0..1]

9,

+ Cashie

nBankable: Money [0..1]

(RN

N

N

+ Cashiers

S
as e\ >

«informative»

This diagram shows classes used to model receipting.

Figure 54 shows logical diagram AuxiliaryAgreement.

0..*
+VendorShifts

+Vendor
0..1
+Vendor IdentifiedObject
Vendor
0..1

IEC 1599/10
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Agreement

Customers::
CustomerAgreement

0..1

0..*

Agreement

AuxiliaryAgreement

auxRef: String [0..1]

61968-11 © IEC:2010

<>

Figur

SupLdategory. Strimng [U.. 1]
auxCycle: String [0..1]
auxPriorityCode: String [0..1]
arrearsinterest: PerCent [0..1]
payCycle: String [0..1]
minAmount: Money [0..1]
vendPortion: PerCent [0..1]
vendPortionArrear: PerCent [0..1]
fixedAmount: Money [0..1]

R EEE B

+AuxiliaryAgreement | 0..1

+AuxiliaryAccounts | 1..*

N\
Doc ment,
Auxiliary, t

+ principleAmount: Mo
+ balance: ney[O 1]

+ due: Due [Q.
astCredlt cco .
m ount 0

|I|}}y unts
+¢harg -
\/ Ident ifiedObject
Charge

+ ChildCharges
0..*

|n argeKlnd [0..1]
dPortlon AccountingUnit [0..1]
iablePortion: PerCent [0..1]

+ N\ V

+ParentCharge
0..1

IEC 1600/10

~ Logical diagram PaymentMetering::AuxiliaryAgreement

This diagram shows classes used to model auxiliary agreements.

Figure 55 shows logical diagram TariffProfile.
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Document

Customers::
PricingStructure

+ PricingStructures | 0..*

+ Tariffs | 0..*

Document

Customers::
Tariff

+Tariffs | 0..*

+ TariffProfiles | 0..*

Document
TariffProfile

+ TariffProfiles

0.." + tariffCycle: String [0..1]<

+ TimeTariffIntervals

+ ns,

0..* (D

TimeTariffInterval // C%)}ium%ﬁarifﬂnterval
+ sequenceNumber: Integer [0..1 \ F seoﬁgnc mber: Integer [0..1]
+ startDateTime: AbsoluteDateTime\[0..1 + artVaJlie: RealEnergy [0..1]
| o | 0.
+ TimeTariffIntervals s ConsumptionTariffintervals

AN

N IdentifiedObject

W “ ar +Charges
Q dPortjon AccountingUnit [0..1]

+ ChildCharges

ptionTaxiffIntervals

IEC 1601/10

This diagramsshq asses used to model tariff profiles.

6.2.10.2 "“AccountMovement compound

Credit/debit movements for an account.
Table 165 shows all attributes of AccountMovement.

Table 165 — Attributes of PaymentMetering::AccountMovement

name type description

amount Money Amount that was credited to/debited from an
account. For example: payment received/interest
charge on arrears.

reason String Reason for credit/debit transaction on an
account. Example: payment received/arrears
interest levied.

dateTime AbsoluteDateTime Date and time when the credit/debit transaction
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name

type

description

was performed.

6.2.10.3

AccountingUnit compound

Unit for accounting; use either 'energyUnit' or 'currencyUnit' to specify the unit for 'value'.

Table 166 shows all attributes of AccountingUnit.

Table 166 — Attributes of anmentMetering"Ar‘rmmting/U_nif

name type des-zn/[}&o
value Float Value expressed in<a/p}>km\ble\uQits.
energyUnit RealEnergy Unit of service, \ \
monetaryUnit Currency Unit of curren& \ \ )
multiplie UnitMultiplier Multlpll(oM\Qant' \r\monetaryL nit'.
6.2.10.4 BankAccountDetail compound

Details|of a bank account.

Table 167 shows all attributes of BankAccountDeta

description

accountNumber

Operational account reference number.

holderNgme

Name of account holder.

holderID ing National identity number (or equivalent) of
(\ account holder.
bankNanpe /\ \ String Name of bank where account is held.

branchC

Branch of bank where account is held.

6.2.10.

b MDuec und

Detailslon amounts due for an account

Table 168 shows all attributes of Due.

Table 168 — Attributes of PaymentMetering::Due

name

type

description

current

Money

Current total amount now due: current = principle
+ arrears + interest + charges. Typically the rule
for settlement priority is: interest dues, then
arrears dues, then current dues, then charge
dues.

principle

Money

Part of 'current' that constitutes the portion of the
principle amount currently due.

arrears

Money

Part of 'current' that constitutes the arrears
portion.
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name type description
interest Money Part of 'current' that constitutes the interest
portion.
charges Money Part of 'current' that constitutes the charge
portion: '‘charges' = 'Charge.fixedPortion' +
'Charge.variablePortion'.

6.2.10.6 LineDetail compound

Details on an amount line, with rounding, date and note.

Table 189 shows attattributesof timeDetait:

Table 169 — Attributes of PaymentMetering::Lin ta|I
name type \
amount Money Amount for thx\llne& \ )
rounding Money Totalised_moneta
proc
reffected n'a .
dateTimg AbsoluteDateTime ate(and time heWne was created in the
f‘ plica ior}«{{roc S.
note String { /\\ (kree férm&ktjot‘e\r/z'revant to this line.

6.2.10.f ChargeKind enumeration

Kind oflcharge.

Table 170 shows all litexals

@bl 170 2L}

mentMetering::ChargeKind

N

/\Qllt al

description

consumptlonc& \/

The charge levied for the actual usage of the
service, normally expressed in terms of a tariff.
For example: usage x price per kWh = total
charge for consumption.

demand

The charge related to the usage within a dgfined
time interval, normally expressed in terms ¢f a
tariff. For example: a maximum-demand taififf will
levy an additional charge on top of the
consumption charge if the usage exceeds 3
defined limit per hour.

auxiliaryCharge

Any other charge which is not a
consumptionCharge or demandCharge. For
example: debt recovery, arrears, standing
charge or charge for another service such as
street lighting

taxCharge

Any charge that is classified as a tax of a kind.
For example: VAT, GST, TV tax, etc

other

6.2.10.8 ChequeKind enumeration

Kind of cheque.

Table 171 shows all literals of ChequeKind.
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Table 171 — Literals of PaymentMetering::ChequeKind

literal

description

postalOrder

bankOrder

other

6.2.10.9 CreditKind enumeration

Kind ofrereeht:

Table 172 shows all literals of CreditKind.

Table 172 — Literals of PaymentMetering:

A

literal

/\\

de\{ ri tlo

tokenCrddit

advance(Credit

reserve(redit

grantCre(dit ( ( ) t\)
lifelineCredit \ /
other

6.2.10.10 SupplierKi

Kind of{supplier.
Table 173 shows ;II texa

s of PaymentMetering::SupplierKind

description

utility & \\ \

retailer D) \

other \/

6.2.10.11 TenderKind enumeration

Kind of tender.

Table 174 shows all literals of TenderKind.

Table 174 - Literals of PaymentMetering::TenderKind

literal

description

cheque

card

cash
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literal

description

unspecified

other

6.2.10.12 TransactionKind enumeration

Kind of transaction.

Table 175 shows all literals of TransactionKind.

Table 175 — Literals of PaymentMetering::Transacti?rénd

A\

literal

(O

S ion

[3)

N

serviceChargePayment

’

taxChardePayment \ \ \ \/
auxiliaryfChargePayment & \ \ \

N\
accountRayment / \

diversePpyment ( (7 \/
transactipnReversal /& \// / x
tokenSalePayment & & ) ( \ N )\/
tokenFreelssue > N
tokenGrgnt ( ~ \

tokenExghange \ \

tokenCancellation R \( ~ v
meterCopfigurationToken I (\

other

6.2.10.

Variabl
the acgc

Table 1

76 shows/all &

{tributes of AuxiliaryAccount.

Table 176 — Attributes of PaymentMetering::AuxiliaryAccount

name type description

principleAmount Money The initial principle amount, with which this
account was instantiated.

balance Money The total amount currently remaining on this
account that is required to be paid in order to
settle the account to zero. This excludes any due
amounts not yet paid.

due Due Current amounts now due for payment on this
account.

lastCredit AccountMovement Details of the last credit transaction performed
on this account.

lastDebit AccountMovement Details of the last debit transaction performed on
this account.

category String inherited from: Document

state of
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name type description
createdDateTime AbsoluteDateTime inherited from: Document
lastModifiedDateTime AbsoluteDateTime inherited from: Document
revisionNumber String inherited from: Document
subject String inherited from: Document
title String inherited from: Document
docStatus Status inherited from: Document
status Status inherited from: Document
electronicAddress ElectronicAddress inherited from: Document
aliasNanje String inherited from: IdentifiedOt?jlect
descriptipn String inherited from: Identlfle{l/o})\ec
localNanje String inherited from: Ider%/léq})lqeck
mRID String inherited fromylde\th\gde\sk \
name String inherited from\dentifl b%\ct
pathName String inheriterh\@e\nti Objec\[\

N
Table 177 shows all association ends of AuxiliarfAsce
Table 177 — Association ends of Paymen lasses
[mult [mult to] name ( pe description
from] <-)\
[0..1] [0..7] PaymentTransa(ons /\hi\s\ior;\) > All payments against this account.
[0..7] [0..*] Charges ?hqge All charges levied on this account.
[1..%] [0..1] Auxilia gr% ¥> \Q\axéement Auxiliary agreement regulating this
account.

[0..%] [0..%] Acth|W}dﬁs\ wty\}ecord inherited from: Document

t of the

gupplier

ices or
token

of the

The present status of AuxiliaryAgreement can be defined in the context of the utility's
business rules, for example: enabled, disabled, pending, over recovered, under recovered,

written off, etc.

Table 178 shows all attributes of AuxiliaryAgreement.

Table 178 — Attributes of PaymentMetering::AuxiliaryAgreement

name type description
auxRef String A local reference to this AuxiliaryAgreement
defined in the context of the implementation and
not related to IdentifiedObject.mRID.
subCategory String Sub-category of this AuxiliaryAgreement as sub-
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name

type

description

classification of the inherited 'category".

auxCycle String The frequency for automatically recurring
auxiliary charges, where
AuxiliaryAccount.initialCharge is recursively
added to AuxiliaryAccount.dueCurrent at the
start of each auxCycle. For example: on a
specified date and time; hourly; daily; weekly;
monthly; 3-monthly; 6-monthly; 12-monthly; etc.
auxPriorityCode String The coded priority indicating the priority that this
AuxiliaryAgreement has above other
AuxiliaryAgreements (associated with the same
customer agreement) when it comes to
competing for settlement from a payment
transaction or token purcha/s’e.
arrearslrterest PerCent The interest per annum e charged prorata on
AuxiliaryAccount.dueAfears at the-end\of gach
payCycle.
payCyclg String The contractual ancy
(by the custorger). s dn
specified date\hourly; ly.
etc. NS
minAmoynt Money The mini N’nt Wbe paid at any
tramsaction towardsisettling this
ini;ngre entor redugcing the balance.
vendPorfion PerCent rcentage ftthsaction amount that
collgcted Yrom each vending transaction
nj/of this AuxiliaryAgreement
hempayments)are not in arrears. Note thgt
ultiple tokens vended per
ing transaction, but this is not relevant.
vendPor{ionArrear PerCent e pexcentage of the transaction amount that
u e collected from each vending transgction
towards settlement of this AuxiliaryAgreement
en payments are in arrears. Note that there
may be multiple tokens vended per vending
(\ transaction, but this is not relevant.
fixedAmqunt Mone \) The fixed amount that must be collected frdqm
each vending transaction towards settlement of
this AuxiliaryAgreement. Note that there may be
multiple tokens vended per vending transagtion,
/\ but this is not relevant.
signDate \ kb\som‘beaéte inherited from: Agreement
validitylnterva|< \ Daté}’imelnterval inherited from: Agreement
category N\ SM]Q inherited from: Document
ANy
createdl:e}fsillm& \ AbsoluteDateTime inherited from: Document
lastModi iedDak\'Ei\mg \ AbsoluteDateTime inherited from: Document
revisionNumber \/ String inherited from: Document
subject String inherited from: Document
title String inherited from: Document
docStatus Status inherited from: Document
status Status inherited from: Document
electronicAddress ElectronicAddress inherited from: Document
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject

Table 179 shows all association ends of AuxiliaryAgreement with other classes.
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Table 179 — Association ends of PaymentMetering::AuxiliaryAgreement
with other classes

[mult [mult to] name type description

from]

[0..1] [1..*] AuxiliaryAccounts AuxiliaryAccount All auxiliary accounts regulated by this
agreement.

[0..%] [0..1] CustomerAgreement CustomerAgreement Customer agreement this (non-service
related) auxiliary agreement refers to.

[0..7] [0..*] ActivityRecords ActivityRecord inherited from: Document

6.2.10.15 Card

Documgntation of the tender when it is a type of card (credit, debit,

Table 180 shows all attributes of Card.

Table 180 — Attributes of Paymy.tMe\ i

name type ( (7 Wtion
cvNumber String J c:%d \/&"\fica\ﬂ&g number.
expiryDajte AbsoluteDa{Q < h Ghe d&\te Mn ’“rfr{card expires.
pan String x 'I'\hiprir%;y_ac/count number.
accountHolderName String ( —~ \W\méq account holder.

N

r ith/other classes.

Table 181 shows all a

Table 18@3 ociation ends ef

mentMetering::Card with other classes]

[mult [mul nam type description
from]

[0..1] [1..1] {éﬁ&\ S Tender Payment tender this card is being ysed
for.
N

6.2.10.116 Cashier

The operator of the point of sale for the duration of CashierShift. Cashier is under the
exclusive management control of Vendor-

Table 182 shows all attributes of Cashier.
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Table 182 — Attributes of PaymentMetering::Cashier

name

type

description

electronicAddress

ElectronicAddress

Electronic address.

aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
pathName Strimg frrerited-from idclliil’icdub}'ch
Table 183 shows all association ends of Cashier with other classes. %
Table 183 — Association ends of PaymentMetering:;Cas ier{ herciassés
[mult [mult to] name type \ e}onip{fon
from]
[0..1] [0..*] CashierShifts CashierShift A & ﬁ /Allffhms\ope\ra{eé by this cashier.
6.2.10.17 CashierShift
The ogerating shift for a cashier, during ich transact against the CashierShift,
subjecf{ to VendorShift bejrig qpe
Table 184 shows all attrikut
Ie 84 — Attri aymentMetering::CashierShift
A

name/\ \}%e description

cashFlogt MW The amount of cash that the cashier brings|with
him to start his shift and that he will take ayay at
the end of his shift; i.e. the cash float does|not
N get banked.

activitylnte\‘al\\ \ ) DateTimelnterval inherited from: Shift
receiptsGrandTof ankabtg Money inherited from: Shift
receipts(:randTotaINoMkable Money inherited from: Shift
receipts(qrnndTnfnanl|nr1inra1 l\/lnnny inherited from: Shift
transactionsGrandTotal Money inherited from: Shift
transactionsGrandTotalRounding Money inherited from: Shift
aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
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Table 185 shows all association ends of CashierShift with other classes.

Table 185 — Association ends of PaymentMetering::CashierShift with other classes

[mult [mult to] name type description

from]

[0..1] [0..*] Receipts Receipt All Receipts recorded for this Shift.

[0..] [0..1] PointOfSale PointOfSale Point of sale that is in operation during
this shift.

[0..1] [0..*] Transactions Transaction

[0*] [ﬂ 1] Cashior Caghior Cashior r\rr_\nrnfing this-shift

6.2.10.18 Charge

A charg
or othe
sum of

fixedPortion plus percentagePortion.

Table 186 shows all attributes of Charge.

Table 186 — Attri@@g%

e element associated with other entities such as tariff st

ements
e is the

name type\ —" description
kind ChargeKind ( . \Qe Ia)\}j of charge to be applied.
fixedPorfion '\Qccou i UA‘\t \ \ Wed portion of this charge element.
~—

variableRortion Per&ent N{e variable portion of this charge element
calculated as a percentage of the total amdunt of
a parent charge.

aliasNanje (\ > S@n% \/ inherited from: IdentifiedObject

descriptipn /\ StrM > inherited from: IdentifiedObject

localNanje /\ S}iqg inherited from: IdentifiedObject

mRID \ ing inherited from: IdentifiedObject

name Q \ \gtriﬁ inherited from: IdentifiedObject

N\
pathNam{ \ \ String inherited from: IdentifiedObject

Table 1

N

87 shows all"association ends of Charge with other classes.

Table 187 — Association ends of PaymentMetering::Charge with other classes

[mult [mult to] name type description

from]

[0..1] [0..*] ChildCharges Charge All sub-components of this complex
charge.

[0..7] [0..*] AuxiliaryAccounts AuxiliaryAccount All auxiliary accounts to which this
charge must be levied.

[0..] [0..%] ConsumptionTariffinterval | Tariff intervals to which this

ConsumptionTariffintervals consumption-based charge must be

levied.

[0..7] [0..*] TimeTariffIntervals TimeTariffInterval Tariff intervals to which this time-based
charge must be levied.

[0..7] [0..1] ParentCharge Charge Parent of this charge.
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The actual tender when it is a type of cheque.

Table 188 shows all attributes of Cheque.

Table 188 — Attributes of PaymentMetering::Cheque

name type description

kind ChequeKind Kind of cheque.

date AbsoluteDate Date when cheque becomes valid.

micrNumber String The magnetic ink character/recognition mumber
printed on the cheque.

chequeNumber String Cheque reference n as pint ON
cheque.

bankAccpuntDetail BankAccountDetail Details of theMt\Qol\c}Qr\aﬁ\d bN.

Table 189 shows all association ends of Cheque with Gther S.

Table 189 — Association ends of Paym;@i ::(Sgneq e with other classgs

[mult [mult to] name p \_} description

from]

[0..1] [1..1] Tender Tender Payment tender the cheque is beinp

(\ used for.

6.2.10.20 Consumptjon

One of|a seque rms of consumption quantity of a service guch as

electridity, water, ga used in association with TariffProfile to deane the

steps ¢ ure, where startValue simultaneously defines the entry

value T alue of the previous step. Where consumption is >=

startVa erval and where consumption is < startValue, it falls within the

previol

Table 1 butes of ConsumptionTariffInterval.

Table 190< Attributes of PaymentMetering::ConsumptionTariffinterval
name type description

sequenceNumber Integer A sequential reference that defines the identity
of this interval and its relative position with
respect to other intervals in a sequence of
intervals.

startValue RealEnergy The lowest level of consumption that defines the

starting point of this interval. The interval
extends to the start of the next interval or until it
is reset to the start of the first interval by
TariffProfile.tariffCycle.
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Table 191 shows all association ends of ConsumptionTariffiInterval with other classes.

Table 191 — Association ends of PaymentMetering::ConsumptionTarifflnterval
with other classes

[mult [mult to] name type description

from]

[0..7] [0..*] Charges Charge All charges used to define this
consumption tariff interval.

[0..7] [0..*] TariffProfiles TariffProfile All tariff profiles defined by this
consumption tariff interval.

6.2.10.21 MerchantAccount

The opgerating account controlled by MerchantAgreement, agaf
tokens jor receipt payments. Transactions via VendorShift debit
via BarlkStatement credit the account.

y vend
eposits

Table 192 shows all attributes of MerchantAccount.

Table 192 — Attributesﬂayry\@h& g(.‘l\gerc antAccount
N
t}pg

} description

currentBplance

name X
/L

Money Thecurrent operating balance of this accoynt.

provisiorjalBalance Money

©

Wnce of this account after taking int
couht any pending debits from
VendorShift.merchantDebitAmount and pending

edits from
BankStatement.merchantCreditAmount or qredits
(see also BankStatement attributes and
VendorShift attributes).

category| \/ \ St}i%g inherited from: Document
createdfateTime /\& X{KSOM\MHG inherited from: Document
lastModi iedDateTimg\ \ bs\o\I\tQI;a{eTime inherited from: Document
revisionNumbe. \ Str}g inherited from: Document
subject \ \\ \ Mg inherited from: Document
title \ \ String inherited from: Document

Status inherited from: Document

docStatus \

status Status inherited from: Document

electronicAddress ElectronicAddress inherited from: Document

aliasName String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
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Table 193 shows all association ends of MerchantAccount with other classes.

Table 193 — Association ends of PaymentMetering::MerchantAccount
with other classes

[mult [mult to] name type description

from]

[0..%] [0..*] Transactors Transactor All transactors this merchant account is
registered with.

[0..1] [0..*] VendorShifts VendorShift All vendor shifts that operate on this
merchant account.

[0..7] [0..1] MerchantAgreement MerchantAgreement Merchant agreement that\ynstantiated
this merchant acgol nt.

[0..7] [0..*] ActivityRecords ActivityRecord inherited frop:r\@)cumgrk

6.2.10.2 MerchantAgreement

A formal controlling contractual agreement between s terms of which

merchgnt is authorised to vend tokens and receipt payments\onbehalf\of supplier. Merchant

is accojntable to supplier for revenue collected at Poi

Table 194 shows all attributes of Mer

antAgreemenft.

Table 194 — Attributes of me tering::MerchantAgreement
anN
name ty}s{e \ description
signDate . Ab\$<{(uteDate - Nv(ﬁerited from: Agreement
validitylnterval I b&(eTim Interval inherited from: Agreement
category| \ St % > inherited from: Document
createdQateTime \/ \ Ab\sglutgﬂgte'hn;e inherited from: Document
lastModi iedDateTime/\\ }béola}al}a&e ime inherited from: Document
revisionNumber \ \ trin inherited from: Document
subject ( \ Strh; inherited from: Document
title /\\ \\ \ Sng inherited from: Document
docStatus \ \ Status inherited from: Document
status \ Status inherited from: Document
electronipAddress ElectronicAddress inherited from: Document

aliasName String irherited-from—ldentifiedObjest
description String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
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Table 195 shows all association ends of MerchantAgreement with other classes.

Table 195 — Association ends of PaymentMetering::MerchantAgreement

with other classes

[mult [mult to] name type description

from]
[0..1] [0..*] MerchantAccounts MerchantAccount All merchant accounts instantiated as a

result of this merchant agreement.
[0..7] [0..*] ActivityRecords ActivityRecord inherited from: Document
6.2.10.3 PointOfSale
Logicall point where transactions take place with operational interac
the payment system; in certain cases PointOfSale interacts dire
which ¢ase cashier might not be a real person: for exampl
interneg.
Table 196 shows all attributes of PointOfSale.
Table 196 - Attributos of P?\@\}
name tﬁe\ \ \ / description
location String Local description for where this point of sale is
T\ ysically located.

aliasNanje tring \ \ Ne\rlﬁed from: IdentifiedObject
descripti \z\/\ " Nifherited from: IdentifiedObj

escriptipn N tri Merlte rom: Identifie ject

localNanje I ,Q\brwg & inherited from: IdentifiedObject

mRID /\ S S?n}\ ) inherited from: IdentifiedObject

name St%q S inherited from: IdentifiedObject

pathName \ inherited from: IdentifiedObject
Table 1 I\assoxiation ends of PointOfSale with other classes.

Tabfle 19 iation ends of PaymentMetering::PointOfSale with other clagses

[mult [mult to] name type description

from]

[0..1] [0..*] CashierShifts CashierShift All shifts this point of sale operated in.

6.2.10.24 Receipt

Record of total receipted payment from customer.
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Table 198 shows all attributes of Receipt.

Table 198 — Attributes of PaymentMetering::Receipt

name type description

isBankable Boolean True if this receipted payment is manually
bankable, otherwise it is an electronic funds
transfer.

line LineDetail Receipted amount with rounding, date and note.

aliasName String inherited from: IdentifiedObject

descripti'm ering inherited from- Irinnhfnnrlﬂhnngt

localNanje String inherited from: Identlfled}?@ect

mRID String inherited from: Identi %Qb]ec&\

name String inherited from: Iden 'fieaQB}e{:t

pathName String inherited fromédwobi{ect x

IS}

Table 199 shows all association ends of Receipt with/other class

Thable 199 — Association ends o

ayme tMet

with other classgs

[mult [mult to] name description
from]
[0..1] [1..*] Transactions Tranisacti All transactions recorded for this
receipted payment.
[0..] [0..1] CashierShift \( Cashie h|f\) Cashier shift during which this recdipt
A was recorded.
[0..7] [0..1] VendorShift rSh Vendor shift during which this rece{pt
was recorded.
[1..1] All payments received in the form df
tenders recorded by this receipt.
6.2.10.
Organi$ des)services to customers
Table 2 ributes of ServiceSupplier
name type description
kind SupplierKind Kind of supplier.
issuerldentificationNumber String Unique transaction reference prefix number
issued to an entity by the International
Standards Organisation for the purpose of
tagging onto electronic financial transactions, as
defined in ISO/IEC 7812-1 and ISO/IEC 7812-2.
streetAddress StreetAddress inherited from: Organisation

postalAddress

PostalAddress

inherited from: Organisation

phone1

TelephoneNumber

inherited from: Organisation

phone2

TelephoneNumber

inherited from: Organisation

electronicAddress

ElectronicAddress

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

Table 401 shows all association ends of ServiceSupplier with other classeg.
Table|201 — Association ends of PaymentMetering::ServiceSupph wi@%r lpsses

[mult [mult to] name type description
from]
AV

[0..1] [0..*] ServiceDeliveryPoints ServiceDeliveryPoint | servite ivery points this serv
supplienytilisastq deliver a servicd.

[<)

e

Y
[1..1] [0..*] CustomerAgreements CustomerAgreement / Al Wg%ments of this sefvice
(Wsupp' f.

6.2.10.26 Shift

Generdlly referring to a period of opefatio

nor
can be|derived from attributes 'activiryl terart and

The grand total for recei i.e ulative_total Jof all actual receipted amounts dur|ng this
shift; b ; ; irfg error totals) can be derived from Receipt
attribut

ormed. Whether shift is openjclosed

=sum(F | Indes bankable and non-bankable receipts.
Must a
=sum(ree€i , able + receiptsGrandTotalNonBankable).
Must a

=sum(RecéiptSummary.receiptsTotal).

The attributes with "GrandTotal" defined in this class may need to be used when the source
data is periodically flushed from the system and then these cannot be derived.
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Table 202 shows all attributes of Shift.

Table 202 - Attributes of PaymentMetering::Shift

name description

type

activitylnterval DateTimelnterval Interval for activity of this shift.

receiptsGrandTotalBankable Money Total of amounts receipted during this shift that
can be manually banked (cash and cheques for
example). Values are obtained from Receipt
attributes:
=sum(Receipt.receiptAmount) for all
RUbb‘ip‘l.IUdllll\dbiC - ;.IU\:. /
receiptsGrandTotalNonBankable Money shift|that
for
igt
receiptsGrandTotalRounding Money
l.
transactipnsGrandTotal Money ng

tion

ssin(Tran
Iso teconcile against TransactionSummary:

(N2

Ction.transactionAmount). It must

ransactionSummary.transactionsTotal).

Cimulative amount in error due to process
ounding not reflected in transactionsGandTJotal.
Values are obtained from Transaction attriutes:

transactiJnsGrandTotaIRoundi‘KWey

=sum(Transaction.transactionRounding).

aliasNane

inherited from: IdentifiedObject

descriptipn /\& Str\ir‘d\ inherited from: IdentifiedObject
localName \ \ W inherited from: IdentifiedObject
mRID ( \ \ §t£ing inherited from: IdentifiedObject
name \ \\\ \ \/S/tring inherited from: IdentifiedObject
pathNamN\ > String inherited from: IdentifiedObject
6.2.10.R7, TariffPrefile

A scheduie of charges,; Structure associated with Tariff that affows the definition of complex
tarif structures such as step and time of use when used in conjunction with TimeTariffInterval
and Charge. Inherited 'status.value' is defined in the context of the utility's business rules, for
example: active, inactive, etc.
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Table 203 — Attributes of PaymentMetering::TariffProfile

C:2010

name

type

description

tariffCycle

String

The frequency at which the tariff charge

schedule is repeated. Examples are: once off on
a specified date and time; hourly; daily; weekly;

monthly; 3-monthly; 6-monthly; 12-monthly;

etc.

At the end of each cycle, the business rules are

reset to start from the beginning again.

category

String

inherited from: Document

createdfateTime

AbsoluteDateTime

inherited from: Document (

lastModifiedDateTime

AbsoluteDateTime

N
inherited from: Docuy\ét

(O

revisionNumber String inherited from: Docgme\{

subject String inherited from(ﬁéol{nx\nt\ \

title String inherited}m@:\};{ocwﬁ\ \

docStatus Status inheritedgkqn:\D{s\u%%*t\ >

status Status inferited from: camen

electronipAddress ElectronicAddress i&]her}/te; frsm:\%)cu}‘sm/

aliasNanje String A &?héri?éd féo\ﬁy: I‘den ifiedObject

descriptipn String \ \ %herit\@ fr\o{n: entifiedObject

localNanje String A inm{ited%r{ldentifiedObject

mRID String ( Merit from: IdentifiedObject

name rlng/\\ \ \ Me\rﬁed from: IdentifiedObject

pathName Str| iherited from: IdentifiedObject

Table 304 show@as matN% riffProfile with other classes.

Tabjle 204 — A ciationen mentMetering::TariffProfile with other clagses

[mult ul}\\\\kre\\ type description

from] (k\

[0..] M ConsumptionTariffinterval | All consumption tariff intervals used to
iffintervals define this tariff profile.

[0..7] \Qlﬁ Is TimeTariffInterval All time tariff intervals used to define this

tariff profile.
[0..7] [0 *] Tariffs Tariff All tariffs defined by this tariff profile.
[0..] [~ ActivityRecords ActivityRecord imreTitedfromDocurmeTnt

6.2.10.28 Tender

Tender is what is "offered" by the customer towards making a payment and is often more than
the required payment (hence the need for 'change'). The payment is thus that part of the
Tender that goes towards settlement of a particular transaction.

Tender is modelled as an aggregation of Cheque and Card. Both these tender types can exist
in a single tender bid thus 'accountHolderName' must exist separately in each of Cheque and
Card as each could have a different account holder name.
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Table 205 shows all attributes of Tender.

Table 205 — Attributes of PaymentMetering::Tender

name type description

kind TenderKind Kind of tender from customer.

amount Money Amount tendered by customer.

change Money Difference between amount tendered by
customer and the amount charged by point of
sale.

aliasName Qtring inherited from.: Idnnfifindﬁhj/egt

descriptipn String inherited from: Identifie%@ect

localNanje String inherited from: Identifi %ijec&\

mRID String inherited from: Iden\'\fieaQB}e{:t

name String inherited froméd%ﬁ@qobi{act x

pathName

String inherited/ﬁbmikkent@%bje\s{

Table 406 shows all association ends of Tender with\other/class
lable 206 — Association ends af P ntMetering::

r with other classels

-

[mult [mult to] name type description
from]

(@
[1..7] [1..1] Receipt ceipt Q Receipt that recorded this receiving of a
payment in the form of tenders.
N

[1..1] [0..1] Cheque Wue \J Cheque used to tender payment.

[1..1] [0..1] Card Cad \ Card used to tender payment.

6.2.10.

One off € \ i ervals defined in terms of real time. It is typically $ised in
associatip i [ ile\té define the intervals in a time of use tariff structure| where
startDateTi simutaneously determines the starting point of this interval and the |ending

Table 407 shows althattributes of TimeTariffInterval.

Table 207 — Attributes of PaymentMetering::TimeTariffinterval

name type description

sequenceNumber Integer A sequential reference that defines the identity
of this interval and its relative position with
respect to other intervals in a sequence of
intervals.

startDateTime AbsoluteDateTime A real time marker that defines the starting time
(typically it is the time of day) for this interval.
The interval extends to the start of the next
interval or until it is reset to the start of the first
interval by TariffProfile.tariffCycle.
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Table 208 shows all association ends of TimeTariffInterval with other classes.

Table 208 — Association ends of PaymentMetering::TimeTariffInterval
with other classes

[mult [mult to] name type description

from]

[0..7] [0..*] Charges Charge All charges used to define this time tariff
interval.

[0..7] [0..*] TariffProfiles TariffProfile All tariff profiles defined by this time
tariff interval.

6.2.10.B0 Transaction

The regord of details of payment for service or token sale.
Table 309 shows all attributes of Transaction.

Table 209 - Attributes of Paymen

name ty/g
kind Transact|or®nd
receiverReference String _\_
(\
donorReference tring Mnce to the entity that is the source o

‘apiount' (for example: customer for token
urchase; or supplier for free issue token).

diverseRleference

thpg Formal reference for use with diverse paymjent
(traffic fine for example).

eaw Actual amount of service units that is being| paid
for.

serviceUnltsEnergy

Mnergy Number of service units not reflected in
'serviceUnitsEnergy' due to process roundihg or
truncating errors.

C
reversed|d &/ String (if 'kind' is transactionReversal) Reference [to the
original transaction that is being reversed Hy this
transaction.
serviceUp & \

line LineDetail Transaction amount, rounding, date and nofe for
this transaction line.

aliasNanje. String inherited from: IdentifiedObject
description String inherited from: IdentifiedObject
localName String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject

pathName String inherited from: IdentifiedObject
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other classes.

Transaction with other classes

[mult [mult to] name type description

from]

[0..%] [0..1] MeterAsset MeterAsset Meter asset for this vending transaction.

[0..] [0..1] AuxiliaryAccount AuxiliaryAccount Auxiliary account for this payment
transaction.

[0..7] [0..1] VendorShift VendorShift Vendor shift during which this
transaction was recorded.

[1..%] [0..1] Receipt Receipt The receipted paynient fohwhich thHis
transaction has n recorded.

[0..7] [0..1] CashierShift CashierShift Cashier shif] ing whichthis
transaction\was\resorde

[0..] [0..1] CustomerAccount CustomerAccount Customeraccount\forthis payment
transaction.

[0..7] [0..1] PricingStructure PricingStructure ricing.struc applidable for this
tr acti

[0..1] [0..*] UserAttributes UserAttribute apshots of meter parameters

e time of this transaction.
'value.value' attribytes
me and value of a
(\ rom meter

6.2.10.1 Transactor

The en and who is in control of the process;

typicall ing on a server that may employ |secure

Table 2

ites of PaymentMetering::Transactor

type

description

aliasNan< \ \‘ String inherited from: IdentifiedObject
descriptipn AN \ String inherited from: IdentifiedObject
localNanje ) String inherited from: IdentifiedObject
mRID String inherited from: IdentifiedObject
name String inherited from: IdentifiedObject
pathName String inherited from: IdentifiedObject
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Table 212 — Association ends of PaymentMetering::Transactor with other classes

[mult [mult to] name type description
from]
[0..%] [0..*] MerchantAccounts MerchantAccount All merchant accounts registered with

this transactor.

6.2.10.32 Vendor

The entity that owns PointOfSale and contracts with cashier to recei
tokens|using the payment system. Vendor has a private contract

merchgnt who is a type of organisation. Vendor is accountableto
collected, who is in turn accountable to supplier.

Table 413 shows all attributes of Vendor.

d vend
ged by
gvenue

name type (_ \// /\ \\{escription

aliasNanje String < < N\ @meri&ed f\‘ou)lz MifiedObject
descriptipn String i eriterentifiedObject
localNanje String ( inherited from: IdentifiedObject
mRID String \ \ \ \Qh itéd from: IdentifiedObject
name ipHerited from: Identifie jec
St U L ipKerited from: IdentifiedObject

N
pathName [\ \S.(ing (\ inherited from: IdentifiedObject

Table 2

N

fXendor with other classes.

T iation_ends of PaymentMetering::Vendor with other classe

o N

type

description

[0..1] [o..*]\/\rm\o\srm\mi

VendorShift

this vendor.

All vendor shifts opened and owne

by

6.2.10.33 VendorShift

The operating shift for a vendor during which he may transact against the merchant's account.
It aggregates transactions and receipts during the shift and periodically debits a merchant
= sum of totals aggregated in all cashier
shifts that were open under the particular vendor shift.

account. The totals in VendorShift should always
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Table 215 shows all attributes of VendorShift.

Table 215 — Attributes of PaymentMetering::VendorShift

name type description
merchantDebitAmount Money The amount that is to be debited from the
merchant account for this vendor shift. This
amount reflects the
sum(PaymentTransaction.transactionAmount).
posted Boolean = true if merchantDebitAmount has been debited

from MerchantAccount; typically happens a
end of VendorShift when it closes.

t the

activitylnterval

DateTimelnterval

inherited from: Shift

receiptsGrandTotalBankable Money inherited from: Shift /\< h (\
receiptsGrandTotalNonBankable Money inherited from: Shiﬂ/\
receiptsGrandTotalRounding Money inherited from(éhﬁ\\ \ \
transactipnsGrandTotal Money inherited}rs@:\ghift\\\ \
transactipnsGrandTotalRounding Money inheritew:\Sh\}\Q \ >
aliasName String i?hérited}a@}rd@‘tifie(k{bject
descriptipn String i&]her}/te frgm:\iQeanject
localNanje String A \B\}’éri d f(o\ﬁ?: I‘den ifiedObject
mRID String \ \ %herit\@ from: [dentifiedObject
name String A iantedMIdentifiedObject
pathName String ( (N Merit from: ldentifiedObject
NS

Table 416 shows all ass

Tabjlle 216 —@fi\' dsof PayméntMetering::VendorShift with other clagses
[mult [mu}t't description
from]
[0..11 |[[0..1] ((}m\ \ \ Receipt
[0..1] 9/\]\17 nsa(\o\n\s Transaction
[0..%] \,,Q \) Vendor Vendor that opens and owns this véndor
shift.
[0..7] [0..1] Merch tA ount MerchantAccount Merchant account this vendor shift

periodically debits (based on aggre|
transactions).

gated
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

INTEGRATION D'APPLICATIONS POUR LES SERVICES ELECTRIQUES -
INTERFACES SYSTEME POUR LA GESTION DE LA DISTRIBUTION -

Partie 11: Extensions du modéle d'information commun (CIM)
pour la distribution

ANLAALT DDA

AVANT-FRUOFUOS
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La Norme Internationale CEIl 61968-11 a été établie par le comité d'études 57 de la CEl:
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INTRODUCTION

La série des normes CEIl 61968 est prévue pour faciliter l'intégration inter-applications, par
opposition a l'intégration intra-applications. L'intégration intra-applications est destinée aux
programmes d'un méme systéme, communiquant habituellement I'un avec l'autre en utilisant
des logiciels intermédiaires (middleware) qui sont intégrés dans leur environnement
d'exécution sous-jacent et tendent a étre optimisés pour des connexions proches, en temps
réel et synchrones, et des interrogations/réponses interactives ou des modéles de
communication conversationnels. Par conséquent, ces normes d'interface sont appropriées
pour les applications faiblement couplées avec une plus grande hétérogénéité dans le
langage, les systémes d'exploitation, les protocoles et les outils de gestion. Cette série de
normes est prévue pour supporter des applications qui nécessitent I'échange de données
enviror] toutes les secondes, minutes ou heures, plutét que d'attendre u de nuit
par lot| Cette série de normes, qui est destinée a étre mise en ceuvr ces de
logicielp intermédiaires, qui échangent des messages parmi des app i omplgtera, ne
remplagera pas, les centrales de données de I'entreprise de distributio lles de
base dé données, et les archives opérationnelles.

Au senp de la CEI 61968, un systéme de gestion de distribdtie | divers
composants d'application distribués qui ont pour m|33|on de<fairegnge ’ rise de
distribdtion contrble les réseaux de distribution ¢ i inclygent la
surveillance et la commande des équipements ds : sus de
gestion| qui assurent la fiabilité du systéme, la gestion d i i , tion de
la dempnde, la gestion des interruptions de segvice , graphie
automdtisée et la gestion des équip® Malisées sont définigs pour

chaquq classe d'applications identifiée da \ e de référence (IRM),[qui est
décrit dans CEIl 61968-1.



https://iecnorm.com/api/?name=f08653519deccf7bee39813317a4f800

- 176 - 61968-11 © CEI:2010

INTEGRATION D'APPLICATIONS POUR LES SERVICES ELECTRIQUES -
INTERFACES SYSTEME POUR LA GESTION DE LA DISTRIBUTION -

Partie 11: Extensions du modéle d'information commun (CIM)
pour la distribution

1 Domaine d'application

La pré&sente Norme internationale spécifie les extensions a
d’Information Commun (CIM) défini dans la CEI 61970-301.
d’extenfsions du modeéle d’information commun (CIM), qui so
messages dans les Parties 3 a 9 de la CEI 61968, la CEl 61968-
domainle d’application de ce document est le modéle d’informationg
besoing des réseaux de distribution, ainsi qu’a l'intégration dans des
I’échelles d’entreprise utilisé typlquement dans des cop
d’information est défini en UML, qui est un langage

futures|générations, ou bien au traver de moyens propriéfaires.

Pour lgs besoins de ce document, le modéle de distributi (DCIM) se refére au modéle
CIM dy CE 57 de la CEl comme défi %0-301 et la CEI 61968-11 (le présent
document).

Le Modele d'Information Commy déle abstrait des objets principaux d'une
entreprijse d’électricité iqués’/ dans les opérations de l'entreprise. En

fournisgant une faco alls ¢ enter les ressources des réseaux élegtriques
comme classes@ i obj i leurs relations, le CIM facilite I'intégrat|on des
applications logi S > S acon indépendante par différents vendeurs. Le CIM
facilite |'intégration,. & ini tNaggage commun (une sémantique et une syntaxel) fondé

sur le modele G ttre a/ces applications ou systémes d'accéder aux dpnnées
publiques et d'échangendes\informations indépendamment de la représentation intgrne de
ces inf

La CE n CIM central pour les applications de Systéme de gesfion de
I'énergie (EN compyis de nombreuses classes qui seraient utiles dans une plus |grande
diversi i En raison de sa taille, les classes du CIM sont groupées en
Paquetpges_logiques; et les collections de ces paquetages sont maintenues sous fofme de
Normeg \internationales distinctes. Le présent document étend le CIM central pjar des
paquetages qui sont axes sur les Systemes de gestion de distribution (DMS) comprenant les
Assets (les biens), Work (les travaux), Customers (les clients), Load Control (le contréle de la
charge), Metering (le mesurage) et autres. La CEI 61970-302 2) étend le CIM par des
paquetages qui sont axés sur Financial (le financier), Energy Scheduling (la planification de
I'énergie), Reservation (la Réservation) et d'autres applications relatives au marché. D'autres
extensions du CIM peuvent étre publiées sous forme de Normes internationales, qui sont
chacune maintenues dans un groupe distinct d'experts du domaine. En fonction des besoins
d'un projet, I'intégration d'applications peut exiger des classes et des paquetages issus d'une
ou de plusieurs normes du CIM.

1) La CEI 61968-5, la CEl 61968-6, la CE| 61968-7, la CEI 61968-8 et la CEl 61968-14 sont a I'étude.
2) A rétude.
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2 Références normatives

Les documents de référence suivants sont indispensables pour I'application du présent
document. Pour les références datées, seule I'édition citée s'applique. Pour les références
non datées, la derniére édition du document de référence s'applique (y compris les éventuels
amendements).

CEI 61968-1, Application integration at electric utilities — System interfaces for distribution
management — Part 1: Interface architecture and general requirements (disponible en anglais
seulement)

tribution

CEI 61 aV¥ale i) A Ls FH H 3 F £ L dacs FHHH Q £ H 3 £,
PpuUO0 4, APPIneativrt ”Il.UylaLlUll al CICUUTC Uuliimtirc o UyOLUlII mmreerTT

a)

=

management — Part 2: Glossary (disponible en anglais seulement)

CEI 61970-301, |Interface de programmation d'application pogy estion

d'énerdie (EMS-API) — Partie 301: Base de modéle d'information,com

CEI 61970-501, Energy management system applicatio
Part 541: Common information model resource description
(disporfible en anglais seulement)

1API) —
RDF) schema

3 Termes et définitions

Pour lels besoins du présent document, s donnés de la CEl 61968-2 et

suivants s'appliquent.

NOTE e référer au Vocabulai
général.

El 60050, pour les définitions du plossaire

31

systénje de gestion ¢ enr'e

EMS (gnergy m ]

systemg informatigude [ > \ ate-forme logicielle offrant les services de support de
base I icat les fonctionnalités requises pour Je bon
fonctio stalla |o s de ptoduction et de transmission d'électricité afin d'assurer
la sécufité ¢ ionneMment énergétique a un codt minimal

3.2

systénje

DMS (di '

systéme ligue Xxomprenant une plate-forme logicielle offrant les services de support de

fonctiopnement des installations de distribution d'électricité afin d'assurer la décurité
adéquate d'approvisionnement énergétique a un colt minimal

base *t un’ ensemble d'applications offrant les fonctionnalités requises pour |e bon

3.3

langage de modélisation unifié

UML (unified modeling language)

langage descriptif formel et complet avec des techniques de présentation de diagrammes
utilisées pour représenter des systémes logiciels, depuis I'analyse des exigences, en passant
par la conception et la mise en ceuvre, jusqu'a la documentation

Le langage UML a évolué pour devenir une Norme internationale en passant d'une collection
de méthodes apportées par différents pratiquants. Pour définir le modele, le CIM s'appuie sur
le langage UML a partir duquel des outils automatisés générent directement Ia
documentation, les schémas et autres objets d'art. Une compréhension de base du langage
UML est nécessaire pour comprendre le CIM.
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3.4

modeéle d'information commun avec extensions pour la distribution

DCIM (common information model with distribution extensions)

union du CIM central selon la CElI 61970-301 et de paquetages complémentaires définis dans
le présent document, la CEI 61968-11

Le DCIM vise a satisfaire a la plupart des besoins de modélisation de domaine d'un DMS,
mais un projet spécifique peut exiger d'autres paquetages ou extensions du CIM.

3.5

profil
sous-ensemble des classes, associations et attributs du DCIM nécessaires pour accomplir un
type spEcifique d'interface

Il peut|étre exprimé dans des fichiers XSD, RDF et/ou OWL. Un prgfil'p é umis a
essai entre des applications. Un Profil est nécessaire pour "utiliser” ) i profils
sont dgfinis dans d'autres parties de la famille de normes CEI 61968

3.6
schémp XML

schéma utilisé pour définir la structure, le contenu et I3
(langade de balisage extensible, extensible markup |4

Les sché 5d». Le
DCIM plupart
des do

3.7

RDF (resource descriptiod fra
la nornfe web (W3C) utilisée pov

hent un
nge de

RDF est plus puissant
fichier KML. Le
modélgs de rése

3.8

Iangag‘rj

OWL (

autre n lut RDF et I'étend

Le lang us puissant que RDF pour la prise en charge des types de dgnnées,
des én davantage de détails des relations et associations de classes, gtc. Les

futurs grofils DCI guvent utiliser le langage OWL.

4 Spécification CIM

4.1 Notation de modélisation du CIM

Le CIM est défini en utilisant des techniques de modélisation orientées objet. Plus
précisément, la spécification du CIM utilise la notation du Langage de Modélisation Unifié
(UML) qui définit le CIM comme un groupe de paquetages.

Chaque paquetage du CIM contient un ou plusieurs diagrammes de classe montrant sous
forme graphique toutes les classes de ce paquetage et leurs relations. Chaque classe est
ensuite définie de facon textuelle en mettant I'accent sur ses attributs et ses relations avec
d'autres classes.
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La notation UML est décrite dans les documents de I'Object Management Group (OMG) et

dans plusieurs autres manuels édités.

4.2 Paquetages CIM

4.2.1 Généralités

Le CIM est fractionné en un ensemble de paquetages. Un paquetage est un moyen général
permettant de grouper des éléments liés a un modele. Les paquetages ont été choisis pour
simplifier la conception, la compréhension et la révision du modeéle. Le modéle d'information
commun se compose de plusieurs ensembles de paquetages. Des entités peuvent avoir des
associations dépassant les limites de plusieurs paquetages. Chaque application utilisera des

H f b - e =l 1 H 4
Intormgtronsrepresentees ans prusteurspaguetages:

4.2.2 Paquetages CIM du CE 57

Le CIM complet est réparti en groupes de paquetages pour de

groupep comprennent:

e la QEI61970-301 (CIM de base, définissant les type

rés¢aux électriques tels que requis par les apph

commande des systéemes EMS et DMS);
e |a QEI 61968-11 (le présent document).
La Figyre 1 montre tous les paquetages norn

de dépgndance. Les lignes tiretées in
paquetpge dépendant vers le paquetag

Qx
NN

(N

ersion

{root}

A\ version: String’[0..1] = iec61970CIM14v]...

\\d&e:\bsoh&eoateﬁme [0..1] = 2010- 01-31

N

IEC61968

=1\+ IEC619¥0CIM\ ersion
nf mati
. Doma
| oLe
perationaILimits
. opology
: + Wires

+ IEC61968CIMVersion
|+ Common

|+ WiresExt

|+ Assets

'Eé. Ces

es des
res de

lations
lant du

[+ Generation
| + LoadModel
|+ Outage

+ Protection
1+ Equivalents
|+ Meas

| + SCADA

[+ AssetModels

| + Work

|+ Customers

|+ Metering

| + LoadControl

|+ PaymentMetering
| + Informative

+ ControlArea
+ Contingency
+ StateVariables

IEC 1547/10

Figure 1 — Paquetages CIM du CE 57
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NOTE Le contenu du CIM de base auquel il est fait référence issu de la présente spécification a été généré
automatiquement a partir de la version de modéle électronique UML du CIM de base IEC61970CIM14v13.

4.2.3 Paquetages des extensions du CIM pour la distribution (le présent document)

Le modéle du CIM de base tel que défini par la CEIl 61970-301 définit un ensemble de sous-
paquetages qui inclut Wires (les fils), Topology (la topologie), Measurements (les mesures),
Equivalents (les équivalents) et Core (le coeur ou noyau), ainsi que plusieurs autres. Les
parties 3 a 9 de la CEIl 61968, la CEI 61968-13 et la CEI 61968-14 exigeaient des extensions
apportées au modéle CIM tel que spécifié par la CEI 61970-301 afin de décrire les objets et
propriétés associées qui sont pertinents a la modélisation de la distribution et aux échanges
d'informations applicables non seulement aux systémes types de salles de contréle, mais
aussi aux systémes d'entreprises et partenaires. Par conséquent, de méme que les
applicaffions dans Te domaine de Ta distribufion ufilisent des classes issugs CIM-dé base,
de méme les applications hors du domaine de la distribution pourraie es’classes
définie$ dans le présent document.

La Figure 2 montre les paquetages définis pour la CEI 61968 i pour la
distribytion. Les notes situées sur la gauche de la Figure indiquentts {i 61968
qui compmande la définition des classes dans le paquetage respectifaR Dis que
différents documents dans la série 61968, ainsi que diff sent le

CIM pour I'échange d'informations, définiront typique nt des
classeqd issues de plusieurs paquetages, notammg Resqui sopnt définies Hors du
présenf document.

S



https://iecnorm.com/api/?name=f08653519deccf7bee39813317a4f800

61968-11 © CEI:2010 - 181 —

IEC61968CIMVersion

+ date: AbsoluteDateTime [0..1]= 2010-01- 31
+ version: String [0..1] = IEC61968CIM10v31

Common

WITESEXT |
Parts 4, 13

Assets AssetModels |
Parts 4, 13 <\

Work |
Part 6
Customers | >
Part 8
z N

Mf.-‘tc;ring N (i\ \bo{dCogirol PaymentMetering
Part 9 S \/>
Q IEC 1548/1
Figu 3 ha iveau d'extensions CIM pour la distribution (DCIM)

L'Articl ion pour chacun des Paquetages du CIM pour distributign.

NOTE le contenu du G|M défini dans la présente spécification a été généré automatiquement a partir de la
version de modeled8lectronigue UML du CIM IEC61968CIM10v31.

4.3 l]llodélisation UML du CIM

4.3.1 Généralités

Le modéle CIM est défini et maintenu en utilisant le langage UML. La source et le point de
maintenance pour le modele CIM sont actuellement un fichier Enterprise Architect (EA). Celui-
ci permet de visionner et de maintenir graphiquement le modéle. Le méme outil est utilisé
pour générer des pages web qui peuvent étre visionnées sur internet. A partir du fichier EA, il
est aussi généré un fichier XMI qui peut étre utilisé dans les outils comme un CIMTool pour
générer des messages spécifiques au contexte au format XSD, RDF ou OWL pour les parties
3 a 9 de la série de normes CEIl 61968, CEl 61968-13 et CEl 61968-14. D'autres ensembles
d'outils peuvent aussi étre utilisés.

Le présent paragraphe (4.3) a pour objectif de définir un certain nombre de principes relatifs
aux échanges de modeles d'informations de la CEl 61968 et d'informations associées. Pour
une description des différents éléments UML utilisés dans le modele CIM, se référer au
Paragraphe 4.3 de la CEl 61970-301: Base de Modéle d'Information Commun (CIM)
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4.3.2 Domaine d'application du modéle UML

La présente spécification et les modeles associés ne visent pas a définir des modeles qui
satisfont a toutes les exigences relatives aux informations, car cela serait une tache
impossible. Le modéle normalisé est un modele de données canonique pour l'intégration des
systémes d'entreprise et il est donc nécessaire qu'il satisfasse aux exigences relatives aux
échanges d'informations parmi différents systémes, c'est-a-dire, les charges utiles de
message définis dans les parties 3 a 9 de la série de normes CEIl 61968, CElI 61968-13 et
CEI 61968-14. Les extensions personnalisées constituent le sujet de projets et de produits
non normalisés. Elles peuvent étre utilisées pour exercer un effet de levier sur le CIM pour
des modeles d'informations d'applications ou systémes spécifiques ou bien a des fins
d'intégration non normalisée. En revanche, les extensions personnalisées ne sont pas

maintepuesparta-CEL-

Le modéle DCIM global évolue depuis de nombreuses années, maj is)eté publié
sous fgrme d’'une norme CEI. Pour cette premiére édition, : S iyisé en
classeq normatives et informatives et leurs relations. Seules | ?, avec
leurs ﬂttributs et relations normatives sont documentées co S 6. Au
moment de I'édition, les classes normatives et leurs relations, sont eg i bour la
CEIl 61P68-9 et la CElI 61968-13. Elles sont considérées sté - ges peu changer.
En reyanche, les classes informatives et nt pas
documé¢ntées dans la présente spécification. ele UML
électropique et seront promues classgs nor uvelles
éditions$ des parties 3 a 9 de la série de ces
classeqd seront conservées informatives instables et
suscepfibles de changer, et les autres les ne
particigent pas a I'échange normalisé d'informatio

NOTE |es classes du prochati [ u d'infermatif a normatif dans le DCIM 11 et ppur la 2e
édition de la présente norme C¥ 98 &cessgaires pour appuyer le cycle de maintengnce des
normes CEI 61968-3, CEI 619 8

4.3.3 Extens@é
L'intenti leMe es extensions au modéle d'échange d'informations. Il
i @ espace de nommage local. L'espace de nommage

doit augsi servir a_ide To)! la classe ou de la propriété.

Une extensio : dans un modéle UML et/ou dans un modéle physique |tel que

est faite dans le modéle UML, il convient qu'elle soit faite dans un
paquetage. différent comme couche ou contexte de modele distinct(e) au lied d'étre
dir ajoutée ou modifiée dans le modele CIM. Une valeur étlquetée
«tatgetNamespace» peut étre ufilisée pour cela si cette extension est voulue paur une
génération de XSD.

e Si une extension est faite pour XSD uniquement, un espace de nommage cible doit étre
différent d'un espace de nommage XSD du CIM afin d'identifier I'origine de I'extension.

L'espace de nommage de [I'extension peut suivre une convention de nommage:
http://<organisation>/<contréle de version>/<profil>.

4.3.4 Définition (profil) de message
4.3.4.1 Généralités

Un profil est un sous-ensemble des classes, associations et attributs du DCIM nécessaires
pour accomplir un type spécifique d'interface. Un profil définit la charge utile du message a
partir du modéle CIM (CEI 61968-11 et CEI 61970-301), du format d'en-téte et des


https://iecnorm.com/api/?name=f08653519deccf7bee39813317a4f800

61968-11 © CEI:2010 - 183 -

informations a échanger (spécifiques au document de profil CEI 61968-3 & CEl 61968-9 et
CEI 61968-13).

Une fagon de définir les messages normalisés (profils) consiste a utiliser des applications
telles que I'outil "open source" (de source ouverte) CIMTool. D'autres méthodes peuvent étre
utilisées, y compris le codage manuel.

A I'heure actuelle, deux grammaires du XML sont utilisées pour la définition des profils dans
la série CEI 61968.

4.3.4.2 Utilisation du schéma XML

utilisgnt des
ihies au

Les mgssages définis dans les parties 3 a 9 de la série de normes CEl 619
combinfisons de noms et de verbes. Les noms renvoient en général
sein du modéle DCIM.

Le verpe indique en général les attributs qui sont requi verbes
CREATE/CREATED et SHOW, tous les attributs définis dan rs que
dans |¢ cas des verbes GET, CANCEL/CANCELLED, DELETE CLO E/CLOSED, seuls
les ideptificateurs d'objet sont typiquement requis. ANGED eXige un
identifigateur d'objet et les valeurs des attributs a chg

Les ve 8 sont

spécifie
4.3.4.3

La CEI DF qui est utilisé pour les échanges
globau a tives au format et a I'en-téte du profil
sont spé f ' actuellement utilisées par les profils| définis
dans la

44 ¢
4.41

Le présg 1 un certain nombre d'exemples de modélisation dans le
domaine de a d| { < DCIM. Ceux-ci sont complémentaires des exemples fdu CIM
de bas : 61970-301.

4.4.2 8 ans le modele DCIM

Le CIM de-base dans la CEI 61970-301 définit principalement la fonction d'élémeénts de
réseaulelectrique par le truchement de la classe PowerSystemResource et ses sous-dlasses,
pour les besoins d'échange d'informations dans le contexte d'applications et de systémes de
centre de commande. Le DCIM dans le présent document CEI 61968-11 ajoute un certain
nombre de classes-clés pour prendre en charge (a) la description physique de ces éléments
de réseau, ainsi que (b) I'échange d'informations relatif aux opérations du réseau et a la
planification dans le contexte de I'ensemble de I'entreprise de distribution d'électricité.

La Figure 3 montre un certain nombre de classes-clés dans le DCIM.

3 Al'étude.
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Figure 3 — Classes-clés du DCIM

Ident ifiedObject Ident ifiedObject Ident ifiedObject IdentifiedObject IdentifiedObject IdentifiedObject
Core::PowerSystemResource Assets::Asset Common::Document Common::Location | | Common::Organisation Common::ActivityRecord
IEC 1549/10

Un Asset (un Bien) est une ressource tangible de I'entreprise de services publics, y compris
les équipements des systémes de puissance, les outils, les armoires, les batiments, etc. Pour
les équipements du réseau électrique, le réle d'un bien est défini par le truchemen
hiérarchie PowerSystemResource deflme prmmpalement dans le modele Wires (se référer a

t de la

la CElB489+0-304—-et—au—paguetage modéle
IEC619p8::WiresExt dans I'Article 6). dur les
caractdristiques physiques de I'équipement remplissant le réle en que

Un podument est un groupement d'informations recueillies, souy, e partie
intégrapte d'un processus métier. |l contiendra fréquemment de objets,
tels qué¢ les biens, les personnes et les ressources du systéx

Un Lodation (un emplacement) est I'endroit, le lieu ou U s'est
trouvé,|se trouve et/ou se trouvera quelqu'un ou g elgue ¢ 0se™2 Il est
défini favec un ou plusieurs points de posi eme de
coordopnées donné.

Les Organisations peuvent tenir le role urs, de
fournisseurs, de fabricants, de clients,

ActivityRecord enregistre ifé peut
concerper un événement d

NOTE 1| Les classes, du pxemple,
la mémg instance gany gndes de
services|et le réle d i

NOTE 2 il existe
en parti dans le
réseau PowerSystemResource auquel il est associé. Le
PowerSystemRest qvoir yin emplacement schématique sur un schéma unifilaire et un emplacement
géographi mplissant ce réle a un emplacement géographique qu'une équfpe peut
desservifs du service, remis en état et ensuite installé en un autre Location, I'hist¢rique du
réseau | pHysiques peuvent tous deux étre suivis a la trace en ayant des instgnces de
Activity ees a PowerSystemResource ainsi qu'a Asset. Le PowerSystemResoufce peut
servir un rticulier, tel qu'un fournisseur. Ce fournisseur est simultanément un client

4.4.3 | Charges monophasées et déséquilibrées

La Figure 4 montre les classes disponibles pour modéliser les charges de distribution, qui
sont souvent déséquilibrées parmi les trois phases en un emplacement. Dans certains cas, il
se produit des charges monophasées et diphasées.
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«enumeration» Equipment
Core::PhaseCode Core::ConductingEquipment
QSEN + phases: PhaseCode [0..1]
ABN Ident ifiedObject
ACN
BCN LoadModel::
AB LoadResponseCharacteristic
ég Wires::EnergyConsumer + exponentModel: Boolean [0..1]
+ pConstantCurrent: Float [0..1]
AN + customerCount: Integer [0..1]| + EnergyConsumer +LoadResponse [ + pConstantimpedance: Float [0..1]
BN + pfixed: ActivePower [0..1] + pConstantPower: Float [0..1]
CN + pfixedPct: PerCent [0..1] 0..* 0..1| + pFrequencyExponent: Float [0..1]
A + gfixed: ReactivePower [0..1] + pVoltageExponent: Float [0..1]
B + gfixedPct: PerCent [0..1] + qgConstantCurrent: Float [0..1]
¢ + qgConstantimpedance: Float [0..1]
N . + gConstantPower: Float [0..1]
splitsecondaryIN +—qfregreTcyixpoment—Ftoat [0..1]
splifSecondary2N CF T
eplifsecondaryl 2N + qgVo tageE)y:rbngnt. Float J0..1]
IEC 1550/10
Figure 4 — Modéle de charge du D
Il convilent d'utiliser la classe EnergyConsumer pour instan€i e de gharges, dui peut
facultafivement étre associé a un compteur (par le tr i t, non
montré ses de
COnducE e. Par
exempl charge
monop Crit une
charge
Si une harges
monop vec les
charge ou des
transfo
Le mog ssance
consta nce de
LoadR
4.4.4
La Figure - jne de
distribuy ). Il'y a quatre fagons de décrire les parameétres d'impgdance
d'un D egment, en fonction du type d'échange de modéle et des dpnnées
disponiples d steme d'exportation.
NOTE la présente édition de la CEl 61968-11 (documentant le modéle DCIM10) et I'édition correspondapte de la
CEIl 6197 tiverment-des—odeles—distincts—de

A

0201 (daocuimant 1o madala CINA44 A
oo & tHH \>asa) T

haocal raflitant racn
oS FereteRt—esp

segment

H-eeht—& SR

de ligne pour la transmission et la distribution (T&D). Il convient que les prochaines éditions présentent un modéle
T&D consolidé de segment de ligne.
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«enumeration» PowerSy stemResource
Core::PhaseCode Core::Equipment

ABCN + normallylnService: Boolean [0..1]
ABC
ABN
ACN
BCN + ConductingEquipment
AB
AC

. 0..*
i(,:\‘ + phases: PhaseCode [0..1] +Terminals |+ connected: Boolean [0..1]

BN Z% + sequenceNumber: Integer [0..1]

IdentifiedObject

. i f 1
Core::ConductingEquipment Core::Terminal

CN
A
B
C

N + length: Length [0..1]
splitSecondary1N .

Wires::Conductor

splifSecondaryZN
spligSecondary12N LIA

Wires::ACLineSegment

bOch: Susceptance [0..1]
bch: Susceptance [0..1]

g0ch: Conductance [0..1]
gch: Conductance [0..1]
r: Resistance [0..1]

r0: Resistance [0..1]

x: Reactance [0..1]

x0: Reactance [0..1]

i

DlstrlbutloaneSegment/\

o+

0..*
+ ConductorSegments

+Conducto + Gonductor§e gments

\ + Conductorinfo

+Sequpncelmpedance

0..1 +Phase|mped nce 0.1
Ident ifiedObject dem dObje Ident ifiedObjedt
PerLerjgthSequencelmpedance /\Equth haselmpedance AssetModels::Conductorinfo
+ b(ch: Susceptance [0..1] % conducto OUXts Integer[om‘}/ + usage: ConductorUsageKind [0..1]
+ bdh: Susceptance [0..1] \_/ + phaseCount: Integer [0..1]
+ g(ch: Conductance [0..1] +Phaselmpedance N + insulated: Boolean [0..1]
+ gdh: Conductance [0..1] + insulationMaterial: ConductorinsulationKind [0..]]
+ r:|Resistance [0..1 + insulationThickness: Length [0..1]
+ r0O} Resistance [ +P edanceRata |\ 1..% -
+ x:| Reactance [0..1 '
+ x({: Reactance [0..1] selm anceData N
+ s %mber Integer [0..1] AssetModels :
& b Sus ptance [0..1] DCIMConductorlnfo
N\ istance [0..1]
+ X eactance [0..1] IEC 1551410
5 — Modéle de connectivité de lignes DCIM
Podrvoir.sune ciation a conductorinfo, détaillée a la Figure 6, pour le cajcul de

I'impédance et d€ I'admittance linéiques a partir des équations de Carson en utiljsant le
cable\physique et les données géométriques. L'attribut Conductor.length (la longyeur de
conducteur) est requis car les paramétres électriques de l'instance sont définis comme
étant (paramétres linéiques) * (Conductor.length). Voir aussi 4.4.4.3 ci-dessous.

Pourvoir une association a PerLengthPhaselmpedance, qui fait référence aux matrices
symétriques d'impédance et d'admittance NxN précalculées par unité de longueur. Le
conductorCount (N) doit étre au moins égal au nombre de phases, mais il pourrait étre
supérieur si le neutre (ou autre conducteur mis a la terre) est retenu dans la matrice.
PhaselmpedanceData met en occuvre des éléments de matrice Z et Y, mémorisés dans
I'ordre des colonnes. Les attributs r, x et sequenceNumber sont tous requis, alors que b
est facultatif. Seuls les éléments triangulaires inférieurs sont mémorisés et, de ce fait, une
matrice 3x3 comporterait 6 éléments (instances de PhaselmpedanceData). L'énumération
PhaseCode n'étant pas ordonnée, les rangées et les colonnes de la matrice doivent étre
dans l'ordre des phases. Pour phases=ABC, |la rangée 1 est toujours la phase A, la rangée
2 est la phase B et la rangée 3 est la phase c. Cela pourrait décrire un «code de ligne»
avec la phase A a gauche, B au milieu et ¢ a droite. Si le phasage est BCA, de gauche a
droite, cela exigerait une instance différente pour PerLengthPhaselmpedance car les
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matrices différeront. Conductor.length est requis pour le DistributionLineSegment. Voir

aussi 4.4.4.2 ci-dessous.

Pourvoir une association a PerLengthSequencelmpedance. Cette classe met en ceuvre une

bibliothéque de «codes de ligne» qui ont des impédances en séquence et un chargement
de ligne linéique. Conductor.length est requis. Voir 4.4.4.2 pour l'usage des paramétres
séquentiels avec des segments de ligne monophasée et diphasée.

Les attributs hérités ACLineSegment peuvent étre utilisés si aucune des trois associations

précédentes n'est fournie. Conductor.length est facultatif et n'est pas utilisé dans le calcul

d'impédance.

La Figure 6 montre
impéd

la hiérarchie

de

la classe Conductorinfo,

utlllsee pour définir les

des de

ligne»)| conductorinfo est une classe de base qu'il convient de ne pas i ement.
Ident ifiedObject x
Conductorinfo + Conductorinfo \\%\ EdObje“
X 1 eArrangement
+ usage: ConductorUsageKind [0..1]
+ phaseCount: Integer [0..1] mon.\h(eger [0..1]
+ insulated: Boolean [0..1] + mo tingPointX: Length [0..1]
+ insulationMaterial: ConductorlnsulationKind [0..1] \9-\ moungingPointY: Length [0..1]
+ insulationThickness: Length [0..1]
ZF irgArrangements | 0..*
£\ \L Q IS
Cablelnfo ead&nduct rlnfo( \
+ constructionKind: CableConstructionKind [0..1] nductorCounts, eger[F/]
+ diameterOverCore: Length [0..1] ha Co uctorSpacing: L gth[ .1
+ diameterOverinsulation: Length [0..1] neutr nsu’ t|onTh khess: L3 1]
+ diameterOverjacket: Length [0..1]
+ diameterOverScreen: Length [0..1]
+ nominalTemperature: Temperature [0..1]
+ outerJacketKind: CableOuterJacketKind [0..1]
+ sheathAsNeutral: Boolean [0£1
+ shieldMaterial: CableShieldMater: IKin@ +WireType 1
+ isStrandFill: Boolean [0..1] { IdentifiddObject
4}\ WireType
+ material: ConductorMaterialKifd [0..1]
| S\I + sizeDescription: String [0..1]
+ConcentricNeutralCablelnfos + radius: Length [0..1]
TqpeShieldCableln , Concen |cNeNable 0.% + strandCount: Integer [0..1]
+ tapglap: PerCent [0..1] diam erO en h [0..1] 1 * coreRadius: Length [0.11
+ tapgThickness: Len th utral andCount er [0..1] i +  corestrandCount: Integer [0..1]
p g +WireType [ . gmr: Length [0..1]
\/ + ratedCurrent: CurrentFlow [0..1]]
+ rAC25: Resistance [0..1]
+ rAC50: Resistance [0..1]
+ rAC75: Resistance [0..1]
+ rDC20: Resistance [0..1]
merat
onduc nsutationkKind «enumeration» «enumeration»
ConductorUsageKind CableShieldMaterialKind
asbpstosAnd |shedCam ic
butyl transmission lead
ethylenePropyléneRubl distribution copper
highMolécularWeightPolyethylene secondary steel
treqResistantHighMolecularWeightPolyethylene other aluminum
low[apacitanceRubber other
oilPaper
ozoneResistantRubber
beltedPilc «enumeration» «enumeration»
unbeltedPilc CableOuterJacketKind CableConstructionKind
rubber «enumeration»
siliconRubber ConductorMaterialKind none compacted
varnishedCambricCloth linearLowDensityPolyethylene compressed
varnishedDacronGlass aluminum pvc sector
crosslinkedPolyethylene copper polyethylene segmental
treeRetardantCrosslinkedPolyethylene steel insulating solid
highPressureFluidFilled acsr semiconducting stranded
other other other other
IEC 1552/10

Figure 6 — Modéle (feuille de données sur les lignes et les cables) de conducteurs DCIM

OverheadConductorinfo

identifie

les données physiques de

ligne.

Tous

les éventuels

conducteurs ayant un numéro supérieur a Conductorinfo.phaseCount sont censés étre mis en
permanence a la terre; 'application peut éliminer ces conducteurs des matrices d'impédance
et d'admittance par

une réduction de Kron.

Les attributs phaseConductorCount et
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phaseConductorSpacing de OverheadConductorinfo se réferent a une mise en faisceau de
sous-conducteurs, ce qui n'est pas courant pour les lignes de distribution, mais peut
apparaitre sur les lignes de transmission haute tension dans le modéle.
OverheadConductorinfo prend aussi en compte les lignes secondaires triplex, en spécifiant les
attributs insulated, insulationMaterial, insulationThickness €t neutrallnsulationThickness.

WireType définit une bibliothéque de cables. Les attributs material, sizeDescription,
strandCount et coreStrandCount (pour I'ACSR, a savoir "aluminum conductor steel reinforced
wire", fil conducteur en aluminium renforcé d'acier) aident a identifier le cable et sont souvent
codés dans le nom local d'instance. Les attributs électriques requis au minimum sont gmr,
radius, et rAc50. Un tableau de fils complet comporterait en général des résistances définies
a d'autres températures et fréquences, telles que rAc25, rAc75 et rDC20. Pour les fils ACSR,

coreRaflius est facultatif pour obtenir gmr par un calcul dépendant de la fréquence.cor¢Radius
est de [zéro pour les fils non-ACSR. ratedCurrent est le courant per issibje a 50
°C. ratedCurrent est nécessaire pour interpréter la sortie de flux de NS pour
la solufion du flux de puissance elle-méme.

WireArfangement définit les coordonnées horizontale 3P erticale
(mountjngPointY) de chaque fil sur la section de péle. Tous les i$ i uis. La
hauteuf du fil par rapport au sol est mountingPointY, Qri us\e évntuels effets de
fleche.|La position horizontale du fil, mountingPoin igne de
référen eghce horizontale sont
I'axe d¢s pbles et la position de fil la plus a gaughg. eArrangement intercale une
relatior] plusieurs a plusieurs entre Cg A i e . modéle permet d'gvoir un
WireType différent pour le neutre et powr c

Les ca ont les
cables| aériens. Les instanciées sont
TapeSHieldCablelnfo et ntrique,
les fils et leur
positiopnement étant iameterOverNeutral €t neutralStrandCount
4.4.4.1

Les im b, r0 et
x0 de RerLengthSeque associé a une instance de DlstrlbutloaneSegment Les
attribut ribution
aérienn tement
transpdg unités
linéique ssaire de multiplier leur valeur par I'attribut length du Condyctor
NOTE fotale du
segment|et_doivent donc étre définis sur chaque instance du segment. PerLengthSequencelmpeddnce, en
revanchdq, est référencable et. de ce fait, peut étre utilisé (a travers une association) par plusieurs instgnces de

segment, diminuant ainsi la quantité de données transférées dans les échanges de données.

Si DistributionLineSegment a seulement une ou deux phases, un modele équilibré peut
encore étre transféré a travers les attributs r, x, ro et x0.Ceci représente une matrice
d'impédances avec des éléments diagonaux complexes égaux, Z,, et des éléments non
diagonaux complexes égaux, Z,,. Pour une ligne monophasée, les attributs a transférer sont:

Zy =2y = Zg
Pour une ligne diphasée ou triphasée, les attributs a transférer sont:
Zy=Zs—Zn

Zo=Zs+ (n—1) Zpy,


https://iecnorm.com/api/?name=f08653519deccf7bee39813317a4f800

61968-11 © CEI:2010 - 189 -

ou n est le nombre de phases. A la réception de r, x, r0 et x0, la matrice des impédances en
diphasé ou triphasé est construite a partir de:

Zs=(Zop+(n-=1)2Z)/n
Zm=(ZO—Z1)/n

Il convient d'attribuer a [I'attribut hérité phases de DistributionLineSegment un libellé
d'énumération PhaseCode approprié pour indiquer les phases réellement présentes, tel que A,
B, C, AB, BC, AC ou ABC. |l convient que le neutre, N, n'apparaisse pas, car tout conducteur
neutre doit avoir été incorporé dans le retour par la terre lorsque les impédances en séquence
sont utjiisées:

Pour I lement

appropfiées, y compris les attributs bch et boch.

4.4.4.2 Utilisation des impédances de phase (cas déséq

Les pgrameétres calculés de la matrice peuvent étre tra < 5fé d'une

instan PerLengthPhaselmpedance, en lieu et place du modé iguedécri 1.4.4.3.

Un modéle de matrice est utile lorsque:

e |'application cible n'a aucun moye pnnées
physiques;

e les données physiques sous-jacente

e il ept nécessaire de réaliser une tres de
ligne déséquilibrée.

Pour une ligne diphasée, a e déje ! s 2x2,

mais, gn raison de la $ ie, i nduit a

trois ingtances associ

e sequenceNu
e sequenceNumbe

L4 sequenceNum

Cette atiPhaselmpedance pourrait étre référencée a partir d'un
Distribyfi : ant les phases AB, Ac ou BC. La rangée 1 correspond toujours a
la prenjiére S iNesi{/A, B, ou €. Si les fils de phase sont transposés physiquemgnt, et il
convier (par exemple) dans la rangée 1, une nouvelle inpstance
PerLengthPhaselmpedance est requise.

4443 Utilisation des paramétres physiques

Pour les lignes aériennes, un modeéle physique peut étre transféré par référence a une
instance de OverheadConductorinfo, qui est associée a des classes supplémentaires
montrées a la Figure 6. Cela viendra a l'appui du calcul d'une matrice des impédances non
équilibrées par le truchement d'une utilisation des équations de Carson ou d'une méthode
équivalente de prise en charge du retour par la terre. Par exemple, supposons qu'il y ait trois
fils de phase, plus un fil de neutre de taille différente, sur un poteau a console horizontale.
Cela exige une instance de OverheadConductorinfo, quatre instances de WireArrangement qui
décrivent les quatre positions des conducteurs, et deux instances de WireType décrivant les
types des fils de phase et du neutre. L'attribut length de Conductor doit étre utilisé, et
plusieurs DistributionLineSegment se référeront typiquement a la méme instance de
OverheadConductorinfo.
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En plus de définir les points de montage, les instances WireArrangement relient les WireType
et les OverheadConductorinfo. Ces WireArrangement doivent étre séquencés afin d'identifier
les attributions de fils de phase. Pour les calculs, il convient de fournir I'attribut résistance de
WireType pour la fréquence du réseau et a la température de fonctionnement souhaité du fil.

Un cable a neutre  concentrique  monophasé requiert une instance de
ConcentricNeutralCablelnfo, une instance de WireArrangement pour spécifier la profondeur
d'enfouissement, et un WireType pour le conducteur central. Un second WireType spécifie le
brin neutre; il est associé a ConcentricNeutralCablelnfo, directement plutét que par
I'intermédiaire d'un WireArrangement. Un cable blindé triphasé, avec un conducteur neutre nu,
exigerait une instance de TapeShieldCablelnfo et quatre WireArrangement pour les trois
phases_et le neutre. Il y aurait également deux WireType, un pour le conducteur de phase
centrallet I'autre pour le neutre.

4.4.5 Transformateurs de distribution

4.4.5.1 Modéle électrique

La Figyre 7 montre les classes qui modélisent les instances’d S distr|bution.
Elles s illée a la
Figure

NOTE | hte de la
CEIl 6197 ncts de
transforn ntent un

modeéle 7
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PowerSy stemResource
Core::Equipment

+ normallylnService: Boolean [0..1]

?

- 191 -

Identifi
Core::Terminal

edObject

+ connected: Boolean [0..1]
+ sequenceNumber: Integer [0..1]

+Terminals | 0..*

+ ConductingEquipment | 1

TransformerBank

+TransformerBank

| +Transformer

1.%

DistributionTransformer 1

Core::ConductingEquipment

+ phases: PhaseCode

[0..1]

?

1%

+Windings

DistributionTransformerWinding

+ vec

lorGroup: String [0..1]

«enumeration»
Core:PhaseCode
{root}

ABC
ABC|
ABN
AC
BCN|
AB
AC
BC
AN
BN
CN
A

B

C

N
splifSecondary1N
splithecondary2N
splifsecondary12N

umeration»
ndingConnection
{root}

Wires::

==

—>N=<XN=<O

Transfd
Certai

monop
est en service. Cette

classe

+Transformers

0..*
+Transformers

+Pilmpedance

0.1

+ grolinded: olean [0..1]
+Windings| + rgfound: Residtance 10..]
0. X ound: ReactaxceV[0..1

\
\
.

+Wj }gi

I demified{ziect

WindingPiImWanc

IdentifiedQbject| +
ssetModelsx
\Q’a sforme

transformateurs THT peuvent

Transformerinfo

rModel
+WindingInfo|O0..1
Ident ifiedQbject
AssetModels::WindingInfo
+ sequenceNumber: Integer [0..1]
+ phaseAngle: Integer [0..1]
+ connectionKind: WindingConnection|[0..1]
+ emergencyS: ApparentPower [0..1]
+ insulationU: Voltage [0..1]
+ r: Resistance [0..1]
+ ratedS: ApparentPower [0..1]
+ ratedU: Voltage [0..1]
+ shortTermS: ApparentPower [0..1]
IEC| 1553/10
hasés.
'autres

hateurs

change
61970-

301 et elle hérite de Equipment. Des emplacements sont souvent associés a la batterie.
L'attribut vectorGroup pour le relaiement protecteur est dérivé des connexions d'enroulements
internes et des angles de phase. Il utilise la nomenclature normalisée pour décrire le nombre
des enroulements qui peuvent étre compris dans la batterie.

DistributionTransformer doit résider dans une batterie de transformateurs et il organise un
nombre flexible d'enroulements de transformateur. |l fait référence a la classe Transformerinfo
dans la Figure 8 pour obtenir la plupart des données.

DistributionTransformerWinding est un ConductingEquipment, avec les informations relatives
au phasage et des Terminal associés. |l fait référence a la classe Windinginfo dans la Figure
8 pour obtenir des données relatives aux caractéristiques assignées des enroulements. En
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plus de ConductingEquipment.phases, les autres attributs d'instance définissent les options de
mise a la terre:

e solidement mis a la terre: grounded = true, rground = 0, xground = 0;
e mis a la terre par une impédance: grounded = true, rground = 0, xground = 0;

e non mis a la terre: grounded = false.

La classe WindingPilmpedance permet la compatibilité avec les modéles de transformateur de
la CEI 61970-301.

4.4.5.2 Modéle physique

La Figure 8 montre les classes qui permettent I'échange de donnégg de p siqules des
transfofmateurs, parfois appelées «codes de transformateur» dans les@ppligations)

eration» A

«enury
Wres:: Ident ifiedObject| + Transformerinfo \ dent ifipdObject
WindingConnection Transformerinfo \ndingInfo
{root} 1 \ ANS
+Win Infos n umber) Integer [0..1]
D Jnréger [0..1]
Y connectionKind: WindingConnectfon [0..1]
\Z( mergentyS: ApparentPower [0..1]
n — - iofU: Voltage [0..1]
Zn IdentifiedObject +WindingTests Q . tance [0 1]9
A DistributionWindingTest o / +\JatedS: ApparentPower [0..1]
| P——— 0 - +FfomWindig | +  patedu: Voltage [0..1]
+ fromTapStep: Integer [ <Yf ] shortTermS: ApparentPower [0..1
ZF +ToWinding 1
OpenCircuitTest \ Smuit'%\ >

excifingCurrent: PerCent [0..1]
excifingCurrentZero: PerCent [0..1
nolLdadLoss: KWActivePower [0..1]

0..1

+ o+ + o+

nolLdadLossZero: KWActivePovre{[

. ; A
+OpenCircuitTests 0..* + Ort\(\w - +ToWindingSpecs|0..*
+ShortedWindingSpecs Ident ifiedObject
Q 1.% ToWindingSpec
<\ o + toTapStep: Integer [0..1]
A +MeasuredWindingSpecs| +  phaseShift: AngleDegrees [0]1]

oLt voltage: Voltage [0..1]

C 1554/10

roupes
mateur

Transformerinfo est référencé par DistributionTransformer. |l définit la plupart des données de
transformateur. Dans le modéle actuel, cette classe n'a pas d'attributs propres et sert
seulement a organiser les attributs d'enroulement en une bibliothéque. Transformerinfo
rassemble les associations a Windinglinfo, permettant ainsi de ne pas utiliser I'énumération

WindingType. Cela se généralise a n'importe quel nombre d'enroulements.

WindinglInfo inclut toutes les informations relatives aux caractéristiques assignées des
enroulements, y compris ratedU, ratedS, connectionKind, phaseAngle, shortTermS,
emergencyS, et insulationU. r est la résistance CC de I'enroulement. sequenceNumber est le
numéro d'ordre de I'enroulement dans le groupe vectorGroup; I'enroulement haute tension est
toujours 1. sequenceNumber augmente a mesure que ratedU diminue, mais certains
transformateurs comportent deux enroulements ayant le méme ratedU, auquel cas
sequenceNumber établit |a distinction entre eux.
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DistributionWindingTest avec ses attributs et sous-classes couvre les essais de court-circuit
et de circuit ouvert, pour les transformateurs monophasés ou triphasés, et dans le cas des
transformateurs triphasés, il couvre |'excitation soit directe, soit homopolaire. Pour les essais
de circuit ouvert et les essais de court-circuit, un seul enroulement (“from”) est excité.
L'enroulement “from” winding est associée a la classe parente DistributionWindingTest . Pour
les essais de court-circuit, un ou plusieurs enroulements (“to”) seront mis en court-circuit.
Pour les essais de circuit ouvert, il peut y avoir des données relatives a la tension et aux
angles sur les autres enroulements “to”.

Dans le cas de OpenCircuitTest, ses attributs excitingCurrent, excitingCurrentZero,
noLoadLoss €t noLoadLossZero sont tous mesurés sur I'enroulement (“from”) excité. Les
données d'essai directes et homopolaires peuvent étre rapportées dans la méme instance de
OpencCifcuitTest. Ces essais sont en général réalisés avec la tension agsignée appliquée a
I'enroulement excité. L'essai peut inclure des mesures de la tension € I indbits sur

lement
“from”,| avec un ou plusieurs enroulement “to” mis en . d'essai
directe$ et homopolaires peuvent étre rapportées dans la RS e.de ShortCircyitTest.
Les régistances CA dérivées de loadLoss et de load ~ différer
des résistances CC des enroulements, Windinglinfc N essai
distinct

E et seul

sltage et phaseShift contignnent la
es de cette classe doivent étre assogiées soit

La class
I'attribut
tension ¢
aun Op

4.4.5.3

La Fig
déséq

modéliser un régulateur de fension
i hérite de RatioTapChanger, est assoc|é a un

Distrib onome
et, de our les
transfo de ces
classes e et les
courbe ns les

systém
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PowerSy stemResource
Wires::TapChanger

highStep: Integer [0..1]

initialDelay: Seconds [0..1]

lowStep: Integer [0..1]

ItcFlag: Boolean [0..1]

neutralStep: Integer [0..1]

neutralU: Voltage [0..1]

normalStep: Integer [0..1]
regulationStatus: Boolean [0..1]
stepVoltagelncrement: PerCent [0..1]
subsequentDelay: Seconds [0..1]

EE S R it S

ConductingEquipment % «enL\JNn)eration»
— - - ires:
DistributionTransformerWinding |+Winding 0..1 Wires::RatioTapChanger TransformerControlMode
{root}

+ groymded—Booteamrio—t t +RatioTapCiamger

A gt + tculControlMode: TransformerControlMode [0..1]
+ rground: Resistance [0..1] It
+ xgrqund: Reactance [0..1] Z% reastiVe

DistributionTapChanger

lineDropCompensation: Boolean
lineDropR: Resistance [0..1]
lineDropX: Reactance [0..1]
reverselineDropR: Resist
reverselineDropX: Rea
ctRatio: Float [0..1]
ptRatio: Float [O..

P e A e

IEC 1|555/10

Un réqulateur de tensiop i i te habituellement trois régylateurs
indépendants pour conffj i déséquilibre de la tension électrique. Les
régulateurs sont habj ‘ Le modéle démarre ayec un
Transfq et un total de six
DistribdtionTran exWinding. 3 trois instances de DistributionTapChanger,
associé 6rmerWinding différent. Il convient que llattribut

monito ger soit adapté a la connexion des phases [de son

enroule N prises, et parfois les autres attributs, ne serpnt pas
les mé q Ju_régulateur. Un régulateur en triangle ouvert est égglement
assez ¢ourapt™N i eux régulateurs monophasés reliés phase a phase dans une
batteri elle de corriger le déséquilibre de tension électrique.

Un régulate g{tensignde poste triphasée change habituellement toutes les trois| prises
ensemble, sa ité de corriger le déséquilibre de tension électrique. Cela pourrait étre
modéligé @vec ~uneg’ batterie d'un transformateur triphasé et d'un total de¢ trois
DistribytiohTransformerWinding triphasés. Il y aurait juste un seul DistributionTapGhanger
associé-aur-enroutement—tatiribut-monitoredf de-Distributi : peut-éire A, B

ou ¢ si le transformateur de potentiel est raccordé phase-terre. Il peut aussi étre AB, AC ou
BC pour les transformateurs de potentiel phase-phase. Typiquement, un seul transformateur
de potentiel commande le régulateur.

4454 Exemple de transformateur de distribution

Le transformateur dans la Figure 10 est une batterie étoile ouverte/triangle ouvert, qui est
utilisée pour alimenter un service triphasé peu colteux a des clients plus petits.
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Batterie étoile — triangle ouvert C Z
@
c
— a
Q Xfmr 1 o
= < Wdg 2 ®
2 (transformateur 1) | .o o
S < (enroulement 2) S
S oL N 3
o Xfmr 2 _Wd 3 O
o d g
o (transformateur 2).> (enroulement 3) =
g=: Wdg 1 . Wdg 2 N
3 oo lamapt 4 (enroulement 2)
\UIIIUUIUIIIUI |RY l/ ]
Z B
|EC)|1556/10
Figure 10 — Exemple de transformateur de dis
pouvant étre modélisé par le DCI
Le Tabljeau 1 montre certaines des valeurs d'attribut impor mple
Tablegu 1 — Connexions de batterie de transformw' rte / triangle jouvert
)
Transformateur de Enroulement de rate \r\a/t,e% Jypede phaseAngle | phaseCode
digtribution transformateur d > @nnexi n
distribution
Xfmr 1 Wdg 1 /A 7\2@ 1\0%3 | 0 AN
Wdg 2 \ <\K20 0e}> [ 0 AN
< wdgs NN\ [N || soes | 6 BN
Xfmr 2 N Wdg 1 ~ 7200) 5063 | 0 BN
240 50e3 I 0 BC
Un déphasage d¢ mdi e lI'eproulement Wdg 3 est en réalité de N vers B, pll1t6t que
de B vers N. A.ra 5 |le§ibornes Términal, le noceud de connectivité ConnectivityNode| 1 aura
la prés ABN fournies par la batterie de transformateurs. Un autre équipement

raccordé egment dé ligne, pourrait ajouter une phase €. ConnectivityNode|2 aura
la prés 3 Rases \ABCN fournies par cette batterie de transformateurs. la| “patte
d'éclair a~habituellement une caractéristique assignée différente de cellg de la
“patte [alimenfation” \(Xfmr 2). Cela signifie que les affectations de phases et de
caractdristiques assignées a la batterie pourraient étre ambigués et il serait donc nécgssaire
de les $pécifier sur DistributionTransformerWinding.

4.4.6 Connectivité avec des phases déséquilibrées
4.4.6.1 Généralités

La connectivité du modeéle de distribution suit le modéle de connectivité CIM, c'est-a-dire
qu'elle s'appuie sur les classes ConductingEquipment, Terminal et ConnectivityNode (Se
référer a la CEl 61970-301, 4.4.2 Connecitivity Model). ConductingEquipment a un attribut
phase pour décrire les informations de phase relatives a I'équipement conducteur. Les
ConnectivityNode sont les points ou les bornes Terminal de ConductingEquipment sont reliées
ensemble avec une impédance nulle. lls n'ont pas d'informations relatives a la phase. La
relation entre un ConnectivityNode et son conteneur est modélisée par le truchement de la
classe ConnectivityNodeContainer.

NOTE Le modéle de connectivité et de phasage CIM présenté prend en charge I'échange de modéle de réseau
définitif. Cependant, dans les opérations du réseau de distribution, il existe des cas ou un
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ConductingEquipment a un état différent pour chaque phase. Par exemple, un commutateur triphasé peut
étre actionné différemment sur chaque phase afin de débrancher électriquement la phase A et de brancher
électriqguement les phases BC; il en résulte que la ligne reliée au commutateur peut aussi bien avoir un état
électrique différent sur chaque phase. Actuellement, le modele de mesure CIM ne peut pas représenter ces cas car
aucune information de phase n'est fournie sur Measurement. Cette capacité est bien nécessaire pour la

commande et le fonctionnement de la distribution et peut étre présente dans la prochaine édition de la présente
CEI 61968-11 en appui a la CEl 61968-3.

Pour un exemple élaboré du réseau exemplaire triphasé équilibré, se référer a la
CEI 61970-301, Paragraphe 4.4.2.1 «Exemple de connexité et d'emboitement». Ces
exemples fournis dans le prochain paragraphe illustrent I'utilisation du modéle de connectivité
dans le cas des phases déséquilibrées.

4.4.6.2 Exemples de connectivité pour les phases déséquilibrées

D'une fagon générale, un ConnectivityNode est créé comme étan BUX OuU
plusieurs dispositifs sont reliés ensemble. Les dispositifs, qui sant 3|15 e des
sous-tylpes de ConductingEquipment, transportent les informations i e par le
truchement de I'attribut phase de ConductingEquipment.

Considgrer comme exemple ACLineSegment OU SON sous* Dis ionDi nt, qui
sont ufjlisés pour modéliser la connectivité et les ¢ i i triques
des lighes et cables aériens. |l est nécessaire de/ modélise ele riq ment la ligne ou le
cable ghysique de sorte qu'un ACLineSegment Ot\ Distributj : Un seul
attribut/phase.

La Figpre 11 illustre trois exemples ui sont

commulns dans les réseaux de distribu
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Modéle schématique Modéle CIM
A
phase=ABC phase=ABC
B ——
Y od
A d I Ll
A £,
a) B £EQ
& I
C @2 3
£ 2
—
g
b)
phase=AB
3
5
C) gﬁ
@
@ 8
g
<
IEC 155f/10
snnectivité DCIM pour les dispositifs a deux Terminal
(4 deux bornes)
Une mpodélisation de connectivité similaire est a appliquer pour n'importe quels|autres

dispositifs a deux Terminal tels que shunts et commutateurs en série.

La Figure 12 illustre deux exemples pour la modélisation des charges: équilibrées et
déséquilibrées.
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Modéle schématique Modéle CIM
A
(et 7} o (7 P ee T
phase=ABC phase=ABC
a) B—
C
A 5
B ﬁ> -
" <
S
8

0

Charge équilibrée

>

lneSe
p ase—A C

b) B

IEC 1558/

(=]

r les dispositifs a un seul Terminal

Une m jmilaire est a appliquer pour n'importe quels|autres
dispositi ts, générateurs et enroulements de transformatepr.
NOTE | 8s® & AN/t El 61968-11 ne prend pas en charge les commutateurs a états multiples
(modélisg i itch) et ne fournit aucun concept de regroupement pour une bafterie de
commut3 laguelle leg phases peuvent avoir des statuts différents), ou pour des charges (avec des
caractéri e

4.4.7 électrique contre modéle physique

Le CIMde distribution couvre la representation tant efectrique que phnysique dun objet. La
classe PowerSystemResource modélise la représentation électrique et est souvent utilisée
pour l'exploitation du réseau, la surveillance, la gestion des interruptions de service et la
planification des opérations, alors que la classe Asset modélise la représentation physique
d'un objet et est surtout utilisée pour la gestion de biens et de travaux. La représentation
physique peut aussi étre essentielle dans la dérivation des attributs pour la représentation
électrique, méme si aucune classe explicite Asset n'est utilisée. Le paragraphe 4.4.4 explique
comment le modéle de biens peut aider a calculer la caractéristique électrique d'une ligne de
distribution. La relation entre les deux aspects fournit aussi des informations cruciales pour la
planification des extensions, la gestion des travaux et la gestion des interruptions de service.

La Figure 13 illustre comment les classes Asset et PowerSystemResource sont liées dans le
CIM pour les besoins d'un certain nombre de scénarios d'échange de données.
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Ident ifiedObject
Asset

0.*

+ Assets

- 199 —

+PowerSystemResources

«informative» 0..*

PowerSystemResource

Ident ifiedObject
Core::

IEC 1559/10

Figure 13 — Biens du DCIM et relation aux ressources du systéme d'énergie

La relation entre Asset et PowerSystemResource permet la navigation entre les deux
representatlons (modeles) dlfferentes d'un objet du monde réel. Les aspects de connect|V|te

et oper

dimensjions, cycle de vie des biens) sont toujours modélisés par Ig
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NOTE |
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réseau de distribution (CEI 61968-13). L'ensemble limité de classe

relation Asset-PowerSystemResource n'est pas
Il convielnt que la prochaine édition de la CElI 61968-11
Emplacements et représent

brmettre de localiser les différe
Locatidn. Les ent|tes peuvent etre loc

mais pas dan

IdentifiedObject
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e édition
ment. En
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classe

différentes sortes d'adresses ainsi que

bien qlie ses

5 Asset

0..*
CoordinateSysten

Asspt3s 0..1 Location 1 +CoordinateSystems PR————
0.f  4Asse + mainAddress: StreetAddress [0..1]
+ secondaryAddress: StreetAddress [0..1] +CoordinateSystem| 1
«infgrmative» + phonel: TelephoneNumber [0..1]
+ phone2: TelephoneNumber [0..1]
+ electronicAddress: ElectronicAddress [0..1] - n 1%
0.% + P@werSystemResources N geolnfoReference String [0..1] + PositionPoints
| demtifredtObyect ; - teCede—String{o—H — -
Core:: 0. +Locationf category. String [0..1] PositionPoint
. + i ion: i .1 .
PowerSystemResource | + PowerSystemResources 0.1 » S,:;Etsl_ogtasttl:;n[%[?] ] sequenceNumber: Integer [0..1]

xPosition: String [0..1]
yPosition: String [0..1]
zPosition: String [0..1]

+ 4+ + +

IEC 1560/10

Figure 14 — Emplacements des biens et des ressources
du systéme énergétique du modéle DCIM

NOTE Le support pour des échanges de schémas unifilaires, utilisés dans les opérations de transmission et
certains centres de commande de distribution, est prévu étre pris en charge dans le CIM de base, CEI 61970-301
et peut étre citée a partir d'une édition future de la présente CEl 61968-11. La prise en charge des échanges de

données géospatiales ne reléve pas du domaine d'application de la présente CEI 61968-11,

car il existe des

normes largement utilisées et adoptées qui peuvent aussi étre appliquées aux réseaux électriques.
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4.4.9 Metering

Le paquetage Metering (comptage ou mesurage) introduit des classes, montrées a la
Figure 15, qui sont nécessaires a l'intégration par les entreprise des systémes de comptage
et les informations qu'elles échangent avec d'autres systémes d'entreprises. Un modéle
logiciel pour un compteur et fourni par MeterAsset, qui hérite de EndDeviceAsset.
EndDeviceAssets peut détecter les EndDeviceEvents et en rendre compte, rapporter les
MeterReadings et accepter les EndDeviceControls. Dans le modele pour les relevés de lecture
de compteur, chaque relevé de lecture a un type spécifique et peut étre associé a un
intervalle. La communication de EndDeviceAsset peut étre facilitée par des adresses
individuelles ou des adresses de groupes. Les EndDeviceAssets sont déployés en des
ServiceDeliveryPoints, fournissant les moyens d'assurer la relation a des emplacements et
des cli ; i i it liés a
I'installgtion, la maintenance et le remplacement de compteurs.

S
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+EndDeviceAssets 0..* ssetContainer| 0..1 +EndDeviceAsset «informative»
ndDeviceAsset
+EndDeviceAsset 0..1 0..1 +EndDeviceAsset
Location 0..*

+EndDeviceAssets|

SDPLocation
0"* |

+ DeviceFunctions

+SDPLocations 0..* ) )
AssetFunction + DeviceFunction
+ServiceDeliveryPdint DeviceFunction | g
+ServiceDeliveryPoints 0..1
0.* | 0.1 ‘ N,
*
| dent ifiedObject + EndDeviceGroups | 0.. ComFunction eviceFunction
ServiceDelivervPaint IdentifiedObject
0..1 EndDeviceGroup ElectricMeteringFunction|
+ServifeDeliveryPoint | 0..1 0..*
+ EndDeviceGroup X
+EndDeviceControls +EndDeviceGroups
O":‘:

Ident ifiedObject
EndDeviceControl | +EndDeviceControls  «informative»

| o.x
+EndDeviceControls

+DemandResponseProgram
1

IdentifiedObject

+DemandResponseProgram [DemandResponseProgram

+EndDeviceEvents [ ActjvityRecord * %@é

EndDeviceEvent| 0
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W k |+ MeterSekvice
or MeterAsset 0.*

MeterS€rvice ork IdentifiedQbject

O..]
0 | 0.1 Regist¢r
+Met Replacenfre‘n\V\/orks +PldMeterAsset| | \eterAsset

+MeterReading 0..1
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0. 0@
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ldenr/f/edobje?&
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0..1
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0..*
* .
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0..% . !
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IntervalBlock b !
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0.+ IntervalBlocks +ReadingType | 1
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o.1]_Pending [ 4 IEC 1561/10

Figure 15 — Modéle de mesurage du DCIM

4.410 PaymentMetering
4.4.10.1 En transaction

Un systéme de mesurage de paiement facilite généralement les transactions financiéres entre
un client et un prestataire de service. Les informations pertinentes décrivant ces transactions
sont typiquement enregistrées dans le systeme de paiement et ces informations sont ensuite
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échangées avec un autre systéme tel que le systéme de facturation ou d'information de la
clientele. Un exemple type de la réalisation d'un tel plan d'enregistrement d'informations
utilisant certaines des classes du CIM présentes dans le paquetage PaymentMetering est
montré a la Figure 16.

Document Document EndDeviceAsset Document
Customers:: AuxiliaryAccount Metering:: Customers::
CustomerAccount MeterAsset PricingStructure

0..1 0..1 0..1 | 0..1
+ CustomerAccount + AuxiliaryAccount +MeterAsset + PricingStructure
+PaymentTransactions +VendingTransactions <
| 0. |o_,='=
+PaymentTransactions IdentifiedObject, mvsa\tio
| Transaction - N
0. + kind: TransactionKind [0..1]
+ receiverReference: String [0,
+ donorReference: String [0
+ diverseReference: String [0..1
+Transactions | + reversedid: String [0,
+ serviceUnitsEnergy;
0.* [+ serviceldnitsError;
+ line: LieDetajl [6..

+ CashierShift + VendorShift
0..1 0..1

Castht Q N Vendorshift

+ cashFIoat merchantDebitAmount: Money [0..1]
posted: Boolean [0..1]

+ :
0 *
o
+ CaskierShifts +VendorShifts

Ident ifiedObject

<§>

Shift

+ t|V|ty nterval DateTimelnterval [0..1]
iptsGrandTotalBankable: Money [0..1]
e|ptsGrandTotaINonBankabIe Money [0..1]

receiptsGrandTotalRounding: Money [0..1]

transactionsGrandTotal: Money [0..1]

N+ +

Cadhier transactionsGrandTotalRounding: Money [0..1] +Vendor
[ 0..1
Ident ifiedObject +Cashiers +Vendor Ident ifiedObject
Cashier - - Vemndor
0..* «informative» 0..1

IEC 1562/10

Figure 16 — Modele de transaction du DCIM

Le noyau d'informations dans ce modéle est la classe Transaction, qui capte toutes les
informations pertinentes relatives a la transaction et aussi inclut des informations étendues
telles que la date ou le paiement est effectué par rapport a un CustomerAccount, le paiement
par rapport a un AuxiliaryAccount, |'achat d'un Token prépayé pour un compteur de service
de prépaiement et la tarification qui a été utilisée pour calculer la somme facturée pour cette
vente.

Les informations relatives a la transaction peuvent en plus étre rassemblées et triées en
groupements CashierShift et VendorShift a des fins de comptabilité et de rapprochement
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opposables a un cashier et a un Vendor qui sont comptables des recettes collectées au cours
de la Transaction particuliére.

4.4.10.2 Acquittement

Une transaction implique généralement un acquit de recettes de la part du client, qui peut se
présenter sous la forme d'espéces, de chéque ou de carte par exemple. La saisie et
I'échange consécutif d'informations décrivant les propriétés de ces recettes peuvent étre
réalisés au moyen de I'exemple de modéle montré a la Figure 17.

I
wdallu \.IICHUC

kind: ChequeKind [0..1]
date: AbsoluteDate [0..1]
micrNumber: String [0..1
chequeNumber: String [O\.
bankAccountDetalI k cco tail 1] \/

cvNumber: String [0..1]
expiryDate: AbsoluteDate [0..1]
pan: String [0..1]
accountHolderName: String [0..1]

+ + + +

++ + + +

+Card | 0..1

0..1 +Cheq

IdentifiedObject

+Tender Tender +Ten

1 + kind: TenderKind [O.. 1]
amount: Money [O
+ changeAMoney [0
+Tenders \

+Recej

+ Receipt (icg }&
/\ /\ ecei +Receipts

(AN isBanka oolean [ 0..*

+ ||r(-\Qne tal .1]

+ CashierShift + VendorShift

+

0..1 0..1

VendorShift

Caw
+ cas{ﬁ&{:\%one [0.. + merchantDebitAmount: Money [0..1]
. .

posted: Boolean [0..1]

[o-
%7 +VendorShifts

Ident ifiedObject

Shift

activitylnterval: DateTimelnterval [0..1]
receiptsGrandTotalBankable: Money [0..1]
rprnilnrc("r;\nr‘lTntnanannl(;thlp' Mnnp\’/ Q.11
receiptsGrandTotalRounding: Money [0..1]
transactionsGrandTotal: Money [0..1]
transactionsGrandTotalRounding: Money [0..1] +Vendor

+ 4+ + F o+ +

+ Cashier
0..1 0..1

IdentifiedObject +Cashiers +Vendor IdentifiedObject

Cashier . : Vendor
0.* «informative» 0..1

IEC 1563/10

Figure 17 — Modéle d'acquittement du DCIM

Lorsqu'un client offre un paiement au cours d'une transaction, I'information est typiquement
enregistrée dans les classes Receipt, Tender, Card et Cheque.
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Les informations relatives a I'acquit peuvent en plus étre rassemblées et triées en
groupements CashierShift et VendorShift a des fins de comptabilité et de rapprochement
opposables a un cashier et a un Vendor qui sont comptables des recettes collectées au cours
de la Transaction particuliére.

4.4.10.3 Paiements auxiliaires

En plus des paiements types effectués par les clients pour les services fournis par le
prestataire de service tel qu'un service public, il est souvent exigé d'acquitter les paiements
pour d'autres éléments tels que créances, taxes, impdts, amendes municipales, redevances
TV, taxes d'enlévement des ordures, etc. La collecte de ces recettes peut étre intégrée avec
des ventes de jetons et des paiements de compte client au moyen d'accords auxiliaires et de
comptegS auxinaires, dont un exemple est donne a la Figure 18.

Agreement

Customers::
CustomerAgreement

+ CustomerAgreement | 0..]

+ AuxiliaryAgreements

@ﬁ? ’”QC)

Document

AuxiliaryAccount

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

due: Due [0..1]

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

+ 4+ +

+ AuxiliaryAccounts | 0..*

+Charges [ 0. +ChildCharges
IdentifiedObject| 0--*

Charge

+ kind: ChargeKind [0..1]
+ fixedPortion: AccountingUnit [0..1]
+ variablePortion: PerCent [0..1] +ParentCharge
0..1
IEC 1564/10

Figure 18 — Modele d'accord auxiliaire du DCIM
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AuxiliaryAgreement est essentiellement un prolongement de CustomerAgreement et capte les
régles statiques indiquant comment le compte auxiliaire est géré. Il capte les informations
dynamiques relatives aux charges et paiements effectués par le compte.

Charge permet des structures imbriquées de charges devant étre percues du compte
CustomerAccount conformément aux regles établies dans AuxiliaryAgreement et prend en
compte les colts fixes, colts variables et colts en pourcentage.

4.4.10.4 Tarification et structures de barémes

Les structures de tarification peuvent contenir des barémes, dont la structure et le
fonctionnement sont souvent assez complexes. La plupart des barémes imposent des taxes
qui sor]t basées sur la durée ou basées sur la consommation et, dans lgs detx cas; basées
sur l'infervalle. Un modéle pour réaliser ces structures de barémes co xes eshmonitré a la

Figure f19.
Document
Customers::
PricingStructure
/
+ PricingStructures .

0 *
Tariffs @ G

-~

D

+Ta}i{> 0..*

cu
n Custom
Tarif:

TaxiffProfiles

. . Document
TariffP£ofile . . + TariffProfiles
ariffProfile

b\/\ + \AariffCycle: String [0..1]

+ ConsumptionTariffintervals

0..*
Y
< \ Nme'rgxifﬂnterval ConsumptionTariffinterval
+ eﬁenc LM': Integer [0..1] + sequenceNumber: Integer [0..1]
+ «w=startDateTime: AbsoluteDateTime [0..1] + startValue: RealEnergy [0..1]
[ "o | 0.
+ TimeTariffIntervals +ConsumptionTariffintervals
IdentifiedObject
+Charges Charge +Charges

0..| + kind: ChargeKind [0..1] 0.%
+ fixedPortion: AccountingUnit [0..1]
+ variablePortion: PerCent [0..1]

+ParentCharge

01 + ChildCharges

0..*

IEC 1565/10

Figure 19 — Modéle de structure de tarification du DCIM
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TariffProfile détermine le cycle de fonctionnement pour le Tariff, tel que horaire, quotidien,
hebdomadaire, mensuel, etc. au bout duquel il se réinitialise pour démarrer de nouveau au
début du processus.

TimeTariffInterval détermine I'heure de début d'un intervalle particulier et plusieurs instances
de TimeTariffinterval peuvent étre utilisées afin de construire une série d'intervalles de temps
pour réaliser un baréme selon le temps d'utilisation par exemple.

En variante, ConsumptionTimelnterval détermine la valeur de départ d'un intervalle de
consommation et plusieurs instances de ConsumptionTimelnterval peuvent étre utilisées afin

de construire une série d'intervalles de consommation pour réaliser un baréme a tranches ou
un bareme_a échelons par exemple

Le prix| par unité de service par intervalle de temps ou par intervall
déterm|né par la classe Charge, qui prend en charge les structure ées et
permet|les colts fixes, colits variables et colts en pourcentage.

Pour lgs structures de barémes trés complexes, il est permis_de X i iffnterval
et Cons g sur le
temps ¢t basées sur la consommation.

4.5 Autre

Les Paf M, des

extensi changé

depuis

e Dégormais, au lieu de i © terprise Architect qui est utiligé pour
maintenir 'UML qui défin . 2 i i *. courant
fournit la documentation D

e CIMTool fournit une még ~ 5 2 ils, mais
d'ajtres mét@ & :

e La fplasse Na g6 rabilité
ont|prouvé la igtants a
tray a serait
['utii i ica un' es unlversels (UUID unlversally unlque identifiers) pour

['attyi
utilisent trois stéréotypeqd UML

normalisésRimitive, ehumeration et Datatype. Ce dernier est toutefois utilisé avec une
sé i specifique (pas la sémantique UML normalisée): pour un triplet d'dttributs
{value i pplier}, i i isé & afqcts de
séri [ 2 ¢ UML
personnali e de dataTlype de

la norme UML: groupe de valeurs sans identité. Les classes ayant ce stéréotype ne
participent jamais a des relations (généralisation, association), mais sont simplement
utilisées comme types pour les attributs.

5 Modele détaillé

5.1 Vue générale

Le Modele d'Information Commun (CIM) représente une vue logique compléte des
informations échangées parmi différents systémes dans les services publics d'électricité.
Cette définition inclut les classes et les attributs publics ainsi que leurs relations.
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5.2 Contexte

Le CIM est fractionné en sous-Paquetages. Les classes au sein des Paquetages sont
répertoriées alphabétiquement. Les attributs natifs de la classe sont d'abord répertoriés,
suivis des attributs hérités. Les associations natives sont d'abord répertoriées pour chaque
classe, suivies des associations héritées. Les associations sont décrites selon le role de
chaque classe participant a I'association.

La Figure 1 montre que le CIM de distribution (le présent document) dépend du CIM de base
(la CEI 61970-301). Le présent document inclut la description détaillée du contenu du
paquetage IEC61968 seulement et fait référence a plusieurs classes, attributs et extrémités
d'associations inclus dans le paquetage 1EC61970.

Pour chaque Paquetage, le modéle d'information de chaque classe entlere ent| décrit.
Les infprmations relatives aux attributs et extrémités d'association
hérités| sont documentées comme dans le Tableau 2 et dans le
éventuels attributs ou extrémités d'association hérités, la colo
indiquant que les attributs sont hérités d'une classe speC|f|q e. L " pour les

attributp natifs et extrémités d'associations contient la descyi

Tableau 2 — Documentam
/N

nom type /‘ \)/ description
native1 n at bu@tlf virdule flottante de la classg est
écrit
native2 De ume}thﬁo{ pour un autre attribut natif qu
\(Xpe ctivePower.
name \@We: IdentifiedObject
Dans Ig i as, un attribut est une constante, auquel cas
I'expressi 5 > nne nom du tableau d'attributs. Dans cgs cas,
I'attribu - inittale qui est précédée du signal «égal» et ac¢olé au

ocumentation des extrémités d'association

[m‘ult ers} no type description
a
partir
de]

[0..7] 0..%} OperaNBy/Compames Company hérité de: PowerSystemResource
[1] [0%*] Contains Measurements | Measurement hérité de: PowerSystemResource
[1] [0..*] OperatingShare OperatingShare hérité de: PowerSystemResource
[1..%] [0..1] ModelingAuthoritySet ModelingAuthoritySet hérité de: IdentifiedObject

Dans le tableau extrémités d'association, la premiére colonne décrit la multiplicité en cette
extrémité de l'association (c'est-a-dire, comment cette classe participe a l'association). La
deuxiéme colonne décrit 'autre extrémité d'association. Sa multiplicité est insérée entre des
crochets. Le nom de I'extrémité d'association est répertorié en texte en clair. La classe a
I'autre extrémité de I'association est donnée dans la troisieme colonne. Une multiplicité zéro
indigue une association facultative. Une multiplicité «*» indique que n'importe quel nombre
est autorisé. Par exemple, une multiplicité [1..*] indique qu'une plage allant de 1 a n'importe
quel nombre plus grand est autorisée.


https://iecnorm.com/api/?name=f08653519deccf7bee39813317a4f800

- 208 — 61968-11 © CEI:2010

Lorsqu'une classe est une enumeration (énumération), le tableau des Attributs est remplacé
par la documentation Enums comme dans le Tableau 4 , le type de chaque enum dans
I'énumération n'est pas défini.

Tableau 4 — Documentation des Enums

libellé description
steel
lead
lock
other 7
6 Arghitecture des paquetages (normative)
6.1  Généralités
La présente spécification est générée automatique le CIM
iec61970cim14v13_iec61968cim10v31_combined.e

6.2 Paquetage supérieur IEC61968

Les so
groupe
la Distn

A I'heu
d'inforn

La Figu

par le
tion de

2change
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IEC61968CIMVersion

+ date: AbsoluteDateTime [0..1]= 2010-01- 31
+ version: String [0..1] = IEC61968CIM10v31

Common

WITESEXT |
Parts 4, 13

Assets AssetModels |
Parts 4, 13 <\

Work |
Part 6
Customers | >
Part 8
SNa LN

\boidCogirol PaymentMetering

IEC 1566/

Ce diapgra \ rSion et le contenu normatif des extensions du CIM
distrib

L'annofation-Ssu gauche du diagramme indique la partie de la CEI 61968 qu
principalement les exigences relatives a la modélisation pour le(s) paquetage(s) respeq

bour la

pilote
tif(s).

La Figure 21 montre le diagramme de paquetages Dependencies (Dépendances).
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LoadControl I PaymentMetering I

|
Metering I

Meas

(froth IEC61970)

(from Igp6 970)
|

v

Domain |

(from |EC61|1970)
IEG 1567/10

Ce dia
basées

dances

La Figu
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CombinedVersion
{root}

+ date: AbsoluteDateTime [0..1]= 2010-01- 31
+ version: String [0..1] = iec61970CIM14v]...

IEC61970

+ IEC61970CIMVersion

|+ Informative
+ Domain IEC61968 |

Core

+ IEC61968CIMVergion
OperationalLimits + Common

Topology i <
Wires
Generation
LoadModel

Outage

+ WiresExt
+ Assets

Protection
Equivalents
Meas
SCADA
ControlArea

Contingency
StateVariables

+ + + + + + + + + + + + + o+

IEC 1568/10

Figure 2 ag ges IEC61968::StdCIM

Ce diagramme mountre normatif du modéle CIM actuellement dgfini du
CE 57.
La Figyre 23 mon e di e DCIMKeyClasses.
Ide ifiedObj}o&\ 1dexgtifiedObject Ident ifiedObject IdentifiedObject Ident ifiedObject Ident ifipdObject
Core::Pi vmst\em esourge Nsse ::Asset Common::Document Common::Location Common::Organisation Common::ActivityRecord
\ IHC 1569/10

Fig 23 — Diagramme logique IEC61968::DCIMKeyClasses

Le diagramme montre les classes-clés dans le DCIM.

6.2.1 IEC61968CIMVersion

Numéro de version de la CEl 61968 attribué a ce modéle UML.

Le Tableau 5 montre tous les attributs de IEC61968CIMVersion.
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Tableau 5 — Attributs de IEC61968::IEC61968CIMVersion

nom

type

description

date=2010-01-31 (const)

AbsoluteDateTime

La forme est AAAA-MM-JJ par exemple le 5

janvier 2009 est 2009-01-05.

version=IEC61968CIM10v31 String La forme est IEC61968CIMXXvYY ou XX est la

(const) version principale du paquetage CIM et YY la
version secondaire. Par exemple
IEC61968CIM10v17.

6.2.2 Paquetage Common

6.2.2.1 Généralités

Ce paquetage contient les classes d'informations qui prennent_e i de la

distribdtion en général.

La FigJ

re 24 montre le diagramme logique Commoninheri

Core::ldentifiedObject

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

Activi

Organigation

\TX Agreement |

| UserAktribute

Figure 24 — Diagramme logique Common::Commoninheritance

« poynd» N «Compound» «Compound» «Compound
ateTi nterva Status TelephoneNumber ElectronicAddrgss
+ staft: Abs teDh%]’ime O.}J\ + value: String [0..1] + countryCode: String [0..1] + lan: String [0..]]
+ end: AbsoluteBateTime [O\1] + dateTime: AbsoluteDateTime [0..1] + areaCode: String [0..1] + email: String [..1]
+ remark: String [0..1] + cityCode: String [0..1] + web: String [0.}1]
\/ + reason: String [0..1] + localNumber: String [0..1] + radio: String [d..1]
+ extension: String [0..1] + userlD: String [0..1]
+ password: Strihg [0..1]
+—staturs—Status{0..1]
«Compound» «Compound» «Compound»
StreetAddress StreetDetail TownDetail
+ streetDetail: StreetDetail [0..1] + number: String [0..1] + code: String [0..1]
+ townDetail: TownDetail [0..1] + name: String [0..1] + section: String [0..1]
+ status: Status [0..1] + suffix: String [0..1] + name: String [0..1]
+ prefix: String [0..1] + stateOrProvince: String [0..1]
+ type: String [0..1] + country: String [0..1]
«Compound» + code: String [0..1]
PostalAddress + buildingName: String [0..1]
o - + suiteNumber: String [0..1]
+ streetDetyll. StreetDet_aH [0..1] + addressGeneral: String [0..1]
+ townDetail: TownDetail [0..1] s AR
. : + withinTownLimits: Boolean [0..1]
+ poBox: String [0..1]
+ postalCode: String [0..1]
IEC 1570/10
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Ce diagramme montre la hiérarchie d'héritage pour les classes normatives issues de ce
paquetage, ainsi que les énumérations et les types compound.

La Figure 25 montre le diagramme logigue CommonOverview.

IdentifiedObject
D t
ocumen IdentifiedObject
+ category: String [0..1] ActivityRecord
+ createdDateTime: AbsoluteDateTime [0..1] D ActivityR d
+ lastModifiedDateTime: AbsoluteDateTime [0..1] +Documents  +ActivityRecords + createdDateTime: AbsoluteDateTime [0..1]
+ revisionNumber: String [0..1] 0.% o.x|* category: String [0..1]
+ electronicAddress: ElectronicAddress [0..1] - " |+ severity: String [0..1]
+ subject: String [0..1] + reason: String [0..1]
+ title: String [0..1] + status: Status [0..1]
+ docYatus: Status [0..1]
+ statgs: Status [0..1]
Z% IdentifiedObject +Locat)5{ ol S
Location oordmaQ ystem
1+ QpordinateSystems
Agreement mainAddress: StreetAddress [0..1] \ n%qe: Strpng [0..1]
R secondaryAddress: StreetAddress [0..1] B
+ sigrjDate: AbsoluteDate [0..1] ” Co0) temY |
+ valiflitylnterval: DateTimelnterval [0..1] phonel: TelephoneNumber [0..1]
phone2: TelephoneNumber [0..1]

electronicAddress: ElectronicAddressJ0..1] » .
geolnfoReference: String [0..1] +RositionPoints | 1£.*
corporateCode: String [0..1]

)ositionPoint

category: String [0..1]
TimeSchedule direction: String [0..1]
status: Status [0..1] +\ sequenceNumber: Integer [0..1]
disabled: Boolean [0..1] + Position: String [0..1]

schedulelnterval: DateTimelnterval [0..1] +/" yPosition: String [0..1]
recurrencePattern: String [0..1] % zPosition: String [0..1]
recurrencePeriod: Seconds [0..1]
offset: Seconds [0..1] <\
+TimeSchedule | 1
> \Q\\ IdentifjedObje )
RN\ UserAttribute
rgawjsation
r [0..1]

+ sequenceNumber: Intege
.11 + name: String [0..1]
.11 + value: StringQuantity [0.]]

s

+ 4+ 4 4 4

+TimePoints | 0..*

IdentifiedObject

TimePoint /\
dajteTime: AbsoluteDateTime [0..1] sdpess: onicAddress [0..1]
ref|ativeTimelnterval: Second§NO..1]

hluenceNumber: Integer [0]1
wihdow: DateTimelnterval [Of.
status: Status [0..1]

IEC [571/10

[
@
(1]

ram logique Common::CommonOverview
Ce diag normatives issues de ce paquetage.

La Figd ramme logique DCIMLocations.

IdentjfiedObject +Location IdentifiedObject| +Location 0.x CoordinateSysten
AssptsiAsset | 0,.* . . 0..1 Location N
«informative» ! +CoordinateSystems + name: String [0}.1]
0. 1 4 Assets + mainAddress: StreetAddress [0..1]
+ secondaryAddress: StreetAddress [0..1] +CoordinateSystem| 1
«informative» + phonel: TelephoneNumber [0..1]
+ phone2: TelephoneNumber [0..1]
+ electronicAddress: ElectronicAddress [0..1] PositionPoi 1%
0..* +PowerSystemResources + geolnfoReference: String [0..1] * PositionPoints
IdentifiedObject| . . + corporateCode: String [0..1] . )
Core:: 0.* +location| . category: String [0..1] PositionPoint
. + direction: String [0..1] Number: | 0..1
PowerSystemResource |+ PowerSystemResources  0..1 . sequenceNumber: Integer [0..1]
4 4 + status: Status [0..1] xPosition: String [0..1]

yPosition: String [0..1]
zPosition: String [0..1]

+ 4+ o+

IEC 1572/10
Figure 26 — Diagramme logique Common::DCIMLocations

Ce diagramme montre les classes utilisées pour modéliser les emplacements de ressources
de systéme de puissance et des biens dans le DCIM.
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6.2.2.2 Compound DateTimelnterval

Intervalle de date et de temps.
Le Tableau 6 montre tous les attributs de DateTimelnterval.

Tableau 6 — Attributs de Common::DateTimelnterval

nom type description
start AbsoluteDateTime Date et heure auxquelles cet intervalle a
commencé.
end AbbUiULchLCTiIIIG DdLU cl ;IUUIU au;\quciica U ml.
terminé. z(
N
6.2.2.3 Compound Status
Informations relatives au statut courant pertinentes pour u
Le Tableau 7 montre tous les attributs de Status.
Tableau 7 - A tributjgg\g omSta s
N
nom tm \ \ ) description
value String r de Status a la date et heure «dateTime»;
ngements d'état antérieurs ont pu gvoir
ét ervés dans des instances de
ivityRecords associées a I'objet auquel ¢e
K-\ Stdtus s'applique.
N
dateTimg bsolut teTi Date et heure pour lesquelles «value» de sfatus
s'applique.
remark ing \/ Informations pertinentes relatives a la «vallie»
(valeur) courante, sous forme de texte libre.
reason fing Code de raison ou explication indiquant potirquoi
un objet est passé a la «value» courante d¢
status.
6.2.2.4 ound PostalAddress
Informati e général relatives a I'adresse postale.
Le Tableau-8-mentre-toustes—atiributs-dePeostalAddress
Tableau 8 — Attributs de Common::PostalAddress
nom type description
streetDetail StreetDetail Détails relatifs a la rue.
townDetail TownDetail Détails relatifs a la ville.
poBox String Bofite postale.
postalCode String Code postal de I'adresse.
6.2.2.5 Compound StreetAddress

Informations d'usage général relatives a I'adresse de la rue.
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Le Tableau 9 montre tous les attributs de StreetAddress.

Tableau 9 — Attributs de Common::StreetAddress

nom type description
streetDetail StreetDetail Détails relatifs a la rue.
townDetail TownDetail Détails relatifs a la ville.
status Status Statut de cette adresse.
6.2.2.6 Compound StreetDetail
Détails|relatifs a la rue, dans le contexte de I'adresse.
Le Tableau 10 montre tous les attributs de StreetDetail.
Tableau 10 — Attributs de Common@x&D&il
) A
nom type / desc}\etlon
number String ppellation de ’emWent spécifique dgns la
(NYe/, N
name String ( (\\ (ﬁom ((e Iak@}. ‘\/
suffix String ffierom de la rue. Par exemple
Nobrd, Sud, Est, Ouest.
prefix String bx@‘dix/%pour le nom de la rue. Par exemple
\ﬁQr ud, Est, Ouest.
type Sw N Ty¥pe de rue. Les exemples comprennent:: fue,
,\ rond-point, boulevard, avenue, route, ruelld, etc.
[EAN
code r (si applicable) Les entreprises de services
publics utilisent souvent des systémes de
référence externes, tels que ceux du systéme de
cartographie du département d'urbanisation ou
de l'arpenteur en chef, qui affectent des cofles
/\ de référence globaux aux rues.
buildingName String (si applicable) Dans certains cas, I'emplacgment
physique du lieu d'intérét n'a pas de point
d'entrée direct a partir de la rue, mais peut|étre
situé a l'intérieur d'une structure plus large|telle
qu'un batiment, un complexe, un bloc de
bureaux, un appartement, etc.
suiteNunpber > String Numéro de l'appartement ou de la suite.
addressGengral String Information complémentaires relatives a
l'adresse par aynmplp une case pannla
withinTownLimits Boolean True (vrai) si cette rue se situe dans les limites

géographiques légales de la ville spécifiée

(valeur par défaut).

6.2.2.7

Compound TownDetail

Détails relatives a la ville, dans le contexte de |'adresse.

Le Tableau 11 montre tous les attributs de TownDetail.
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Tableau 11 — Attributs de Common::TownDetail

nom type description
code String Code de la ville.
section String Section de la ville. Par exemple, il est courant
d'avoir 36 sections par canton.
name String Nom de la ville
stateOrProvince String Nom de I'état ou de la province.
country String Nom du pays.
6.2.2.8 Compound ElectronicAddress
Inform3tions relatives a I'adresse électronique.
Le Tableau 12 montre tous les attributs de ElectronicAddress.
Tableau 12 — Attributs de Commc?;'(E-le\ on ress
nom type ( (7 wtion
lan String ( %?é s{Ar\(\e ré\s\egu local.
N
email String & Q @dres¥ de\c/ou}\rié (email)
web String N A}Ngsse\mb»(foile mondiale) .
radio String ( ~ dre%@ radio
userlD e}mi/cateur de l'utilisateur nécessaire poyr se
connecter (il peut s'agir de celui d'un indiviflu,
une organisation, d'un emplacement, etc.
passwor Mot de passe nécessaire pour se connectef.
status Statut de I'adresse électronique.
6.2.2.9
Numér
Le Tab les attributs de TelephoneNumber.
ableau 13 — Attributs de Common::TelephoneNumber
nom type description
countryCode String Code de pays.
areaCode String Code de zone ou de région.
cityCode String (si applicable) Code de la ville
localNumber String Partie principale (locale) de ce numéro de
téléphone.
extension String (si applicable) Extension ou poste de ce numéro
de téléphone.
6.2.2.10 ActivityRecord

Enregistre une activité pour une entité a un instant donné. l'activité peut concerner un
événement déja survenu ou une activité projetée.
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Le Tableau 14 montre tous les attributs de ActivityRecord.

Tableau 14 — Attributs de Common::ActivityRecord

nom

type

description

createdDateTime

AbsoluteDateTime

Date et heure auxquelles cet enregistrement

d'activité a été créé (différent de
'status.dateTime’, qui est I'heure d'un
changement de statut de I'objet associé, si
applicable).

category String Catégorie d'événement entrainant cet
enregistrement d'activité.

severity String Niveau de gravité entrainant cet exregistrement
d'activité.

reason String Raison de I'événemeg, 1
enregistrement d'aclivity, ye
lorsqu'il est dé%\c & p il .

status Status Informations r Ia\co% nW\/' ngment
entralnan reg{itr entd'activité

aliasNanje (abréviation) String hérité de\k&r}ﬁe\{obb&\ >

descriptipn String h%ne de: dObje\

localNanje String b‘\érité d}- Ider}ﬁQedBB*jec/

mRID String A &erlte{é (d\éptlfle bject

name String \ \ éritengle: IdentifiedObject

pathNanle String /X he\@ de: TaentifiedObject

Le Tab autres

classegq.

[mult [mult vers] mom \/ type description

a
partir
de]
[0..%] ] ts Asset Tous les biens pour lesquels cet
enregistrement d'activité a été créd.
[0..7] [0..*] Docurents Document Tous les documents pour lesquels fet
enregistrement d'activité a été créd.
6.2.2.11 Agreement (Accord)

Accord formel entre deux parties définissant les termes
services. Les spécifications des services sont, a leur

accords de service.

tour, définies via un ou pl

Le Tableau 16 montre tous les attributs de Agreement.

et conditions pour un ensemble de

usieurs
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Tableau 16 — Attributs de Common::Agreement

nom

type

description

signDate

AbsoluteDate

Date a laquelle cet accord a été conclu entre les
personnes et/ou organisations associées.

validityInterval

DateTimelnterval

Intervalle de date et de temps pendant lequel cet
accord est valide (de son entrée en vigueur

jusqu'a sa fin).

category

String

hérité de: Document

createdDateTime

AbsoluteDateTime

hérité de: Document

lastModifiedDateTime

AbsoluteDateTime

hérité de: Document

revisionNumber String hérité de: Document

subject String hérité de: Document/\& ) (\
title String hérité de: Documen \

docStatus Status hérité de: Do«m\r&\\ \ \
status Status hérité de; cu\n\ent\ \

electronipAddress

ElectronicAddress

s e SeesiOn

)

aliasNane String herité de.h}e\nt Obje}\

descriptipn String A r\érié d/é: I,Qen}f@dchreé

localNanje String /\ A )érité@e:éde tifiedDbject

mRID String \I\érité}igz IdentjfiedObject

name String /k ¢ de: IdentifiedObject

pathName String \ (\ X&te}e IdentifiedObject
D

Le Taljleau 17 montr les\exttemités d'association de Agreement avec les| autres
classegq.
Tableau 17 — E%mit' de Common::Agreement avec les autres classes
[mult [mult\vers] n type description
a
partir
del N
[0..%] [O\J\AMF\%\C\‘Kd\S ) ActivityRecord hérité de: Document
6.2.2.12 »"CoordinateSystem
Systéme de référence de coordonnées
Le Tableau 18 montre tous les attributs de CoordinateSystem.
Tableau 18 — Attributs de Common::CoordinateSystem
nom type description
name String Nom de ce systéme de coordonnées.
Le Tableau 19 montre toutes les extrémités d'association de CoordinateSystem avec les

autres classes.
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Tableau 19 — Extrémités d'association de Common::
CoordinateSystem avec les autres classes

[mult [mult vers] nom type description
a
partir
de]

[1..1] [1..*] PositionPoints PositionPoint Séquence des points de position
exprimée dans ce systeme de
coordonnées.

[0..] [1..1] Location Location Emplacement décrit par les points de
position de ce systéme de coordonnées.

6.2.2.1B Document

Classe|parente pour les différents groupements d'informations en tant

d'autref objets, tels que les biens, les personnes et les ressourc

Le Tab

eau 20 montre tous les attributs de Document

Tableau 20 - Attributsj((&g

nces a
sance.

e

N

\ K N~ )\/description

category,

AN

String

D

Ca ’goere ce document spécifique gux
ntreprises de service public, en fonction de
rs normes d'entreprise, de leurs pratiques et

fs systemes Tl existants (par exemplg,
poyr la gestion des biens, de la maintenange,
€s travaux, des interruptions de service, des
clients, etc.)

createdfateTime /\ g

P

Date et heure auxquelles ce document a étg
crée.

lastModifiedDateTime AbsoluteDateTime Date et heure auxquelles ce document a étg
modifié la derniére fois. Les documents pelivent
potentiellement étre modifiés plusieurs fois|au
cours de leur durée de vie.

revisionN umbe( \ Strmy Numéro de révision de ce document.

subject /\ \\ \ SM\g Sujet du document.

title

String

Titre du document.

docStatus

=
SN

Status

Statut de ce document. Pour le statut du syjet
que ce document représente (par exemple,
Agreement, Work), utiliser I'attribut «status

=

Tesexemples de vateurs pour
«docStatus.status» sont projet, approuvé,
annulé, etc.

status

Status

Statut du sujet (par exemple Agreement, Work)
que ce document représente. Pour le statut du
document lui-méme, utiliser I'attribut
«docStatus».

electronicAddress

ElectronicAddress

Adresse électronique.

aliasName String hérité de: IdentifiedObject
description String hérité de: IdentifiedObject
localName String hérité de: IdentifiedObject
mRID String hérité de: IdentifiedObject
name String hérité de: IdentifiedObject
pathName String hérité de: IdentifiedObject
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Le Tableau 21 montre toutes les extrémités d'association de Document avec les autres

classes.

Tableau 21 — Extrémités d'association de Common::Document avec les autres classes

[mult [mult vers] nom type description
a
partir
de]
[0..7] [0..*] ActivityRecords ActivityRecord Tous les enregistrements d'activité créés
pour ce document.
6.2.2.1# Location

L'endrdit, le lieu ou le point de quelque chose ou s'est trouvé, se

quelqu

Le Tab

Tableau 22 — Attributs de C

eau 22 montre tous les attributs de Location.

mon:

ouvera
;nts de

nom

type

.

category

String \

tive’a I'emplacement lui-méme (
le, géographique, comptabilité par
s, etc., pas une propriété donnée q
it en cet emplacement).

par

=

corporat¢Code

N,

(N
N\

Stxjn

Cotle spécifique a I'entreprise de service p
our I'emplacement.

hblic

mainAddress

I

Adresse principale de I'emplacement.

seconda

yAddress Q K
/\

etAddre

bl
AN

Adresse secondaire de I'emplacement. Par
exemple, I'adresse de boite postale peut a

«mainAddress».

un code postal différent de celui indiqué dans

oir

direction

triw

(si applicable) Direction qui permet aux éqy
de terrain de trouver rapidement un bien dg
Pour un emplacement donné, tel qu'une ad

laquelle trouver le bien. Par exemple, un
réverbere peut se situer au coin «<NW» (No
ouest) du site du client ou bien un
«ServiceDeliveryPoint» peut étre situé au
deuxiéme étage d'un immeuble d'appartem

de rue, il s'agit de la direction relative dang|

ipes
nné.
resse

d-

ents.

geolnfoReferénce String (si applicable) Référence a une source
d'informations geographiques, souvent
extérieure a I'entreprise de service public.

status Status Statut de cet emplacement.

phone1 TelephoneNumber Numéro de téléphone.

phone2 TelephoneNumber Numéro de téléphone supplémentaire.

electronicAddress

ElectronicAddress

Adresse électronique.

aliasName String hérité de: IdentifiedObject
description String hérité de: IdentifiedObject
localName String hérité de: IdentifiedObject
mRID String hérité de: IdentifiedObject
name String hérité de: IdentifiedObject
pathName String hérité de: IdentifiedObject
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Le Tableau 23 montre toutes les extrémités d'association de Location avec les autres classes.

Tableau 23 — Extrémités d'association de Common::Location avec les autres classes

[mult [mult vers] nom type description
a
partir
de]
[0..1] [0..*] PowerSystemResources PowerSystemResource Toutes les ressources du systéme de

puissance en cet emplacement.

[1..1] [0..*] CoordinateSystems CoordinateSystem Tous les systémes de coordonnées
utilisés pour décrire les points de

positien-de-cet-emmplacement
g P T

6.2.2.1p Organisation

Organigation susceptibles d'avoir des rdles d'entreprise de se
fournisgeur, de fabricant, de client, etc.

d'entrepreneur, de

Le Tableau 24 montre tous les attributs de Organisatjon.

Tableau 24 — Attributs de Co

::?\?an ation

nom tth \ \ )\ description

streetAdgiress StreetAddres/sA Adresse de rue.

postalAddress PostalAddress W postale, potentiellement différente|de
\Qtr tAddress» (par exemple, une autre ville).

phone1 TNhoner o~ N)b{méro de téléphone.

phone2 }\sl\epho(e\N\mbE\ Numéro de téléphone supplémentaire.

electronipAddress El Micﬁx@%s{ > Adresse électronique.

aliasNanje AN sting N hérité de: IdentifiedObject
A g&&ing\/\ hérité de: IdentifiedObject

descriptipn

trino~__/ hérité de: IdentifiedObject

localNanje \

///

mRID ( Str%g hérité de: IdentifiedObject
name /\\ \\ \ St%g hérité de: IdentifiedObject
pathNam String hérité de: IdentifiedObject

e XA
S

6.2.2.1 PositionPoint

Jeu de coordonnées spatiales qui déterminent un point. Utiliser une seule instance de point
de position pour décrire un emplacement orienté point. Utiliser une séquence de points de
position pour décrire un objet orienté ligne (emplacement physique d'objets non orientés point
tels que cables ou lignes), ou zone d'un objet (comme un poste ou une zone géographique -
dans ce cas, ils ont les premier et dernier points de position avec les mémes valeurs).

Le Tableau 25 montre tous les attributs de PositionPoint.
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Tableau 25 — Attributs de Common::PositionPoint

nom type description
sequenceNumber Integer Numéro de séquence par rapport a zéro de ce
point dans une série de points.
xPosition String Position sur I'axe X.
yPosition String Position sur I'axe Y.
zPosition String (si applicable) Position sur I'axe Z.
Le Tableau 26 montre toutes les extrémités d'association de PositionPgint avec les| autres
classegq.
Tableau 26 — Extrémités d'association de Co
PositionPoint avec les autres cla
[mult [mult vers] nom type
a
partir /
de] N
[1..%] [1..1] CoordinateSystem CoordinateSyste \) ystémede Monnees dans leqjel les
onne de ce point de position
(\ ées.
6.2.2.1f TimePoint
Instant atifs\a—un eSchedule (a un calendrier général).
Le Tab nePoint
ibuts de Common::TimePoint
description
dateTimeé Abse|uteDateTime Date et heure absolues pour cet instant. Pqur les
instants d'un calendrier, elles sont typiquement
saisies manuellement, alors que pour l'instant
basé sur un intervalle ou basé sur une
séquence, elles sont dérivées
relativeTjmelntérva Seconds (si basé sur un intervalle) Instant relatif a I'neure
de début programmée dans
«TimeSchedule.schedulelnterval.start».
sequenceNumber Integer (si basé sur une séquence) Numéro de séquence
relatif pour cet instant.
window DateTimelnterval Intervalle définissant la fenétre de temps ou cet
instant est valide (par exemple: saisonnier,
seulement les fins de semaine, pas pendant les
fins de semaine, seulement de 8:00 a 5:00, etc.).
status Status Statut de cet instant.
aliasName String hérité de: IdentifiedObject
description String hérité de: IdentifiedObject
localName String hérité de: IdentifiedObject
mRID String hérité de: IdentifiedObject
name String hérité de: IdentifiedObject
pathName String hérité de: IdentifiedObject
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Le Tableau 28 montre toutes

classes.

- 223 -

les extrémités d'association de TimePoint avec les autres

Tableau 28 — Extrémités d'association de Common::TimePoint avec les autres classes

[mult [mult vers] nom type description
a
partir
de]
[0..7] [1..1] TimeSchedule TimeSchedule Calendrier général auquel cet instant
appartient.
6.2.2.18 TimeSchedule

Descrlptlon de tout ce qU| change avec le temps Le calendrle ge

donner
quotidi¢
spécifiques).

Le Tab

eau 29 montre tous les attributs de TimeSchédu

Tableau 29 — At@\z{?(%m

t dates

type

description

disabled

Boolean (

\we (\5a|) si ce calendrier est désactivé.

scheduldinterval

e

}\@\r\élle de date et de temps du calendrief.

recurrengePattern

Stri

V4

tervalle auquel I'action programmée se r§
(par exemple, premier mardi de chaque mo|
dernier jour du mois, etc.).

pete
S,

recurren

tePeriod <>

Setcon

W%

)

Durée entre les instants, du début d'une pé
a au début de la période suivante. Remarq
qu'un dispositif comme un compteur peut a

plusieurs périodes d'intervalle (par exemple,

1 min, 5 min, 15 min, 30 min, ou 60 min).

riode
ler
voir

offset Sebonds Le décalage par rapport a minuit (a savoir, [0 h,
0 min, 0 s) pour que les instants périodiquds
commencent. Par exemple, pour un comptdur a
intervalles qui est réglé pour des intervalles de
cing minutes (‘recurrencePeriod'=300=5 mip), le
réglage 'offset'=120=2 min entrainerait
I'exécution d'événements programmeés de I¢cture
du compteur a chaque heure passée de 2 nin,
7 min, 12 min, 17 min, 22 min, 27 min, 32 min,
37 min_42 min, 47 min, 52 min_ et 57 min

category String hérité de: Document

createdDateTime AbsoluteDateTime hérité de: Document

lastModifiedDateTime AbsoluteDateTime hérité de: Document

revisionNumber String hérité de: Document

subject String hérité de: Document

title String hérité de: Document

docStatus Status hérité de: Document

status Status hérité de: Document

electronicAddress ElectronicAddress hérité de: Document

aliasName String hérité de: IdentifiedObject

description String hérité de: IdentifiedObject
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nom type description
localName String hérité de: IdentifiedObject
mRID String hérité de: IdentifiedObject
name String hérité de: IdentifiedObject
pathName String hérité de: IdentifiedObject

Le Tableau 30 montre toutes les extrémités d'association

de TimeSchedule avec les autres

classes.
Tableau 30 — Extrémités d'association de Common¢:
TimeSchedule avec les autres classes (\
AN
[mult [mult vers] nom type d
a
partir
de] .
[1..1] [0..*] TimePoints TimePoint squence\d'i Wartenant alce
\r:a@ ief genéxal.
0.1 ||i0..1] ActivityRecords ActivityRecord ( (\périé\qewn}ént
6.2.2.1Pp UserAttribute
Classe|générique de paires nom-valeur av pour la
valeur;|Peut étre utilisé p échange d'informations lorsque des
types cpncrets ne sont pas c

Le Tab

eau 31 montre [to

Coken

ts de Common::UserAttribute

nom /\

description

sequenc

ENumbe

Numéro de séquence pour cet attribut dang une

liste d'attributs.

I}te%er

name

Nom d'un attribut.

SM\ g

value

ANNEN NN
N

Valeur d'un attribut, y compris les informatipns

sur les unités.

StringQuantity

NS

Le Tableau 32 montre toutes les extrémités d'association de UserAttribute avec les autres

classes.
Tableau 32 — Extrémités d'association de Common::
UserAttribute avec les autres classes
[mult [mult vers] nom type description
a

partir

de]
[0..7] [0..1] Transaction Transaction Transaction pour laquelle cet instantané

a été enregistré.



https://iecnorm.com/api/?name=f08653519deccf7bee39813317a4f800

61968-11 © CEI:2010 - 225 -

6.2.3 Paquetage WiresExt
6.2.3.1 Généralités

Ce paquetage contient les classes d'informations qui étendent le paquetage IEC61970::Wires
avec des ressources du systéme de puissance requises pour la modélisation du réseau de
distribution, y compris les réseaux déséquilibrés.

La Figure 27 montre le diagramme logique WiresExtlnheritance.

PerLengthSequencelmpedance Core:: <l WindingPilmpedance

Tdentifiedobject
PerLgngthPhaselmpedance /// Z%

Core::
PowerSystemResource

7

Core:: Wires::
Equipment TapChanger

Core:: Wires::
ConductingEquipme RatioTapChang

Wires:: /\
Conductor s
Wires::
AdLineSegment x
tionLineSegm@WﬂNoan% TransformerBank | |DistributionTransformer DistributionTapChanger

N\

iagramme logique WiresExt::WiresExtinheritance

=

Distribi

Phase

mpedaw

IEC [1573/10

Ce diagramme monire la hiérarchie d'héritage pour les classes normatives issues| de ce
paquetpgéeysainsi que les énumérations et les types compound.

La Figure 28 montre le diagramme logique DCIMLoadModel.
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«enumeration» Equipment

Core::PhaseCode Core::ConductingEquipment

ﬁggN + phases: PhaseCode [0..1]

ABN Ident ifiedObject

QSNN LoadModel::

AB LoadResponseCharacteristic

ég Wires::EnergyConsumer + exponentModel: Boolean [0..1]
+ pConstantCurrent: Float [0..1]

AN + customerCount: Integer [0..1] +EnergyConsumer +LoadResponse | + pConstantimpedance: Float [0..1]

BN + pfixed: ActivePower [0..1] + pConstantPower: Float [0..1]

CN + pfixedPct: PerCent [0..1] 0..* 0..1| + pFrequencyExponent: Float [0..1]

A + gfixed: ReactivePower [0..1] + pVoltageExponent: Float [0..1]

B + (gfixedPct: PerCent [0..1] + qgConstantCurrent: Float [0..1]

¢ + qgConstantimpedance: Float [0..1]

N . + gConstantPower: Float [0..1]

splitSecondarvIN +—qFreqreTcyExpomeTt—Ftogt [0..1]

splifSecondary2N + qVo tageE)y:r%uQnt: Float [0..1]

splifSecondary12N

EC 1574/10

Ce diagramme montre les classes utilisées pour modéliserles

La Figyre 29 montre le diagramme logique DCIMLine
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«enumeration»
Core::PhaseCode

ABCN
ABC
ABN
ACN
BCN
AB
AC
BC
AN
BN
CN

A

B

C

N
splitSecondary1N
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Core::Equipment

PowerSy stemResource

+ normallylnService: Boolean [0..

1]

Core::ConductingEquipment

+ ConductingEquipment
1

IdentifiedObject
Core::Terminal

+ phases: PhaseCode [0..1]

i

Wires::Conductor

+ length: Length [0..1]
A

0..*

+Terminals

+ connected: Boolean [0..1]
+ sequenceNumber: Integer [0..1]

splig TYZN
spligSecondary12N

+ ConductorSegments

T

Wires::ACLineSegment

bOch: Susceptance [0..1]
bch: Susceptance [0..1]

g0ch: Conductance [0..1]
gch: Conductance [0..1]
r: Resistance [0..1]

r0: Resistance [0..1]

x: Reactance [0..1]

x0: Reactance [0..1]

i

DlstrlbutloaneSegment/\

o+

0..*

+Sequence|mpTdance
0..1

IdentifiedObject
PerLerjgthSequencelmpedance

b{ch: Susceptance [0..1]
bdh: Susceptance [0..1]

g(ch: Conductance [0..1]
ggh: Conductance [0..1]
:|Resistance [0..1
rO} Resistance [l
x:| Reactance [0..1
x(: Reactance [0..1]

P
=

Ce diagramme
circuits|dans’le DCIM.

+Phase|mped nce

+ Conductorinfo

e

dem dOhje
/\Equth haselmhpedance

AssetModels::Conductorinfo

IdentifiedObjedt

+Phaselmpedance

% conductol }w\ Integer[om‘}/
\/

phaseCount:

+ o+ o+t

usage: ConductorUsageKind [0..1]
Integer [0..1]
insulated: Boolean [0..1]
insulationMaterial:
insulationThickness:

ConductorlinsulationKind [0..
Length [0..1]

\
\
\
N

AssetModels :
DCIMConductorinfo

IEC 1576/10

La Figure 30 montre le diagramme logique DCIMTransformerModel.

et des
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Identifi
Core::Terminal

edObject

+ connected: Boolean [0..1]
+ sequenceNumber: Integer [0..1]

+Terminals | 0..*

+ ConductingEquipment | 1

+

normallylnService: Boolean [0..1]

?

Tr,

ansformerBank

| +Transformer

+TransformerBank 1.%

DistributionTransformer 1

Core::ConductingEquipment

+ phases: PhaseCode

[0..1]

1.%

+Windings

DistributionTransformerWinding

+ vec

lorGroup: String [0..1]

+Transformers

«enul
Core:]

Imeration»
PhaseCode
{root}

ABC
ABC|
ABN
AC
BCN|
AB
AC
BC
AN
BN
CN
A

B

C

N
spli
spliy
spli

Recondary1N
Kecondary2N
Becondary12N

Wires::

umeration»
ndingConnection
{root}

>ygN<o

Ce dia
dans le

La FigU

0.
+Transformers

+Pilmpedance

0.1

+
+Windings | +
+

I demified{ziecr

WindingPiImrﬁQanc

Transformerinfo

me logique WiresExt::DCIMTransformerModel

partie des classes utilisées pour modéliser les transforn

re31 montre le diagramme logique DCIMTapChangerModel.

rModel
+WindingInfo|O0..1
Ident ifiedQbject
AssetModels::WindingInfo
sequenceNumber: Integer [0..1]
phaseAngle: Integer [0..1]
connectionKind: WindingConnection|[0..1]
emergencyS: ApparentPower [0..1]
insulationU: Voltage [0..1]
+ r: Resistance [0..1]
+ ratedS: ApparentPower [0..1]
+ ratedU: Voltage [0..1]
+ shortTermS: ApparentPower [0..1]
IEC |1576/10
nateurs
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PowerSy stemResource
Wires::TapChanger
+ highStep: Integer [0..1]
+ initialDelay: Seconds [0..1]
+ lowsStep: Integer [0..1]
+ ltcFlag: Boolean [0..1]
+ neutralStep: Integer [0..1]
+ neutralU: Voltage [0..1]
+ normalStep: Integer [0..1]
+ regulationStatus: Boolean [0..1]
+ stepVoltagelncrement: PerCent [0..1]]
+ subsequentDelay: Seconds [0..1]
ConductingEquipment % «enL\JNn)eration»
" . . . . . N ires::
DistributionTransformerWinding |+Winding 0..1 Wires::RatioTapChanger TransformerControlMode
A RN . . {root}
+  groymuetBooteaT 0T ' TNAHETARETETEETT L teulControlMode: TransformerControlMode [0..1] o0
+ rground: Resistance [0..1] It
+ xgrqund: Reactance [0..1] Z% redstiVe
DistributionTapChanger
+ lineDropCompensation: Boolean
+ lineDropR: Resistance [0..1]
+ lineDropX: Reactance [0..1]
+ reverselineDropR: Resist.
+ reverselineDropX: Rea
+ ctRatio: Float [0..1]
+ ptRatio: Float [O.. N
+
+
+
+
+
IEC 1577/10
Ce diagramme montre les glasses _util ée%r < ser les changeurs de prises ¢lans le
DCIM.
6.2.3.2 Distributio
Etend ACLineS ~ nces” a une bibliotheque de types normalisés pa partir
desquels les parame
— calg a partir des données relatives aux biens, en utiljsant le
Cor ier les valeurs par Conductor.length pour produire un modéle
de matri
— calgy s électriques déséquilibrés a partir PerLengthPhaselmpgdance
asspciée iplies par Conductor.length pour produire un modeéle de matrice.
— calqg otres électriques transposés a partir de PerLengthSequencelmpgdance
asspciée,/puis myltiplier par Conductor.length pour produire un modele de séquence.
Pour les lignes triphasees 1transposees symetriques, |1l suffit dutiliser Ies attributs

ACLineSegment hérités, qui décrivent les impédances et les admittances en séquence pour la
longueur totale du segment.

Probléme connu: Les attributs exprimant les impédances et les admittances dans
PerLengthSequencelmpedance et dans PhaselmpedanceData utilisent Resistance, etc., qui
décrivent la longueur totale de segment précalculée, alors qu'il convient d'avoir une unité
longitudinale, linéique. En prenant 'r' comme exemple, son unité est 'unit'=Ohm, mais la
valeur est effectivement en Ohm/m, si bien qu'il est nécessaire de multiplier la valeur par
Conductor.length. Cela va a l'encontre de l'idée globale de types de données d'unité et est
incorrect du point de vue sémantique, mais le CIM de base ne contient pas pour l'instant les
types de données requis. Jusqu'a la révision de la modélisation des unités dans le CIM, il est
nécessaire que les applications déduisent et gérent localement "/m" d'accolement pour les
unités et s'assurent de multiplier les valeurs par Conductor.length.
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Le Tableau 33 montre tous les attributs de DistributionLineSegment.

Tableau 33 — Attributs de WiresExt::DistributionLineSegment

nom type description

bOch Susceptance hérité de: ACLineSegment
bch Susceptance hérité de: ACLineSegment
gOch Conductance hérité de: ACLineSegment
gch Conductance hérité de: ACLineSegment
r Resistance hérité de: ACLineSegment
r0 Resistance hérité de: ACLineSegment (
X Reactance hérité de: ACLineSeg
x0 Reactance hérité de: ACLlneSQ/m\:-\\t\ \
length Length hérité de: ory;m*s\\ \
phases PhaseCode hérité de: /Qon\i{mtln&pk\gnt\/
normally|nService Boolean hérité d&q}p@ \ \
aliasNanje String hM}rﬁi&eﬁ)bjé«‘t
descriptipn String }(erlt{} IdMleW
localNanje String ( f{ ./a‘e\ntlf\dg)bject
mRID String Q < X @érité\qe: Mnti)?hﬁomect
name String N hexlté deidentifiedObject
pathName String ( K\Q éritéde: ldentifiedObject
Le Tableau 34 montr 'association de DistributionLineSegment avec
les autfes classes

Q 34 Ex és d'association de WiresExt::

is ibutio gment avec les autres classes
[m‘ult It wers nw type description
pa?tir &\
[0..%] [O.. haNIm d PerLengthPhaselmpedan Impédance de phase de ce segment de
ce conducteur; utilisée pour le modele
asymétrique.
[0..7] [0.¥1Y Sequencelmpedance ferLengthSequenceImpe IJmpédaAnceL en sélqlge’nce de (I:e seg pent
s
[0..7] [0..1] Conductorinfo Conductorinfo Données relatives au conducteur pour ce
segment de conducteur.

[0..%] [0..1] BaseVoltage BaseVoltage hérité de: ConductingEquipment
[1..1] [0..*] Terminals Terminal hérité de: ConductingEquipment
[0..] [0..*] ProtectionEquipments ProtectionEquipment hérité de: ConductingEquipment
[1..1] [0..*] ClearanceTags ClearanceTag hérité de: ConductingEquipment
[1..1] [0..1] SvStatus SvStatus hérité de: ConductingEquipment
[0..] [0..1] EquipmentContainer EquipmentContainer hérité de: Equipment
[1..1] [0..*] OperationalLimitSet OperationalLimitSet hérité de: Equipment
[1..1] [0..*] ContingencyEquipment ContingencyEquipment hérité de: Equipment
[0..7] [0..1] PSRType PSRType hérité de: PowerSystemResource



https://iecnorm.com/api/?name=f08653519deccf7bee39813317a4f800

61968-11 © CEI:2010 - 231 -
[mult [mult vers] nom type description
a
partir
de]
[0..1] [0..*] Measurements Measurement hérité de: PowerSystemResource

[1..1] [0..*] OperatingShare

OperatingShare

hérité de: PowerSystemResource

[0..*] | [0..*] PsrLists

PsrList

hérité de: PowerSystemResource

[1..1] [0..1] OutageSchedule

OutageSchedule

hérité de: PowerSystemResource

[0..7] [0..*] ReportingGroup

ReportingGroup

hérité de: PowerSystemResource

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

Location

hérité de: PowerSystemResource

6.2.3.3 DistributionTapChanger

Paramétres supplémentaires de changeur de prise de rapport commy
ligne dé distribution 'tculControlMode' est toujours 'volt'.

Distrib
étre re

Si 'r:[onitored Phase' n'est
[

pas spécifié,

est trippasé, 'monitoredPhase’ est censé étre 'A

"volts" [rapportés au circuit secondaire d

d'alimentation.

Si 'ptRatio’ n'est pas spé
primairge d'alimentatio

Autremient, ces attribufsssontNous

Le Tableau 35 @ o

alo

tage' et 'bandVoltage' sont sur |a base
ase en fonction de 'monitoredPhase’.

ngﬂ\ \ \ type description
ctRatio \ \\\ \ M Rapport du transducteur de courant intégré.
ptRatio \ \ Float Rapport du transducteur de tension intégré
N

reverselLjneDrop Resistance Réglage de la résistance de compensation [de
perte de ligne pour le flux de puissance inverse.

reverselLjnéBropX Reactance Réglage de la réactance de compensation {le
perte de Iignn pourle flux de puissance invierse.

lineDropCompensation Boolean Si true (vrai), la compensation de perte de linge
doit étre appliquée.

lineDropR Resistance Réglage de la résistance de compensation de
perte de ligne pour le flux de puissance normal
(direct).

lineDropX Reactance Réglage de la réactance de compensation de
perte de ligne pour le flux de puissance normal
(direct).

targetVoltage Voltage Tension cible sur la base secondaire du PT.

bandVoltage Voltage Gamme de tensions (max - min) sur la base
secondaire du PT, centrée sur 'targetVoltage'.

burs de

mandé
censé
mandé

ituel de spécifier R gt X en
X sont en ohms du grimaire
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nom type description
limitVoltage Voltage Tension régulée maximale autorisée sur la base
secondaire du PT, quelle que soit la
compensation de perte de ligne. Parfois appelée
«first-house protection» (protection de premier
stade).
monitoredPhase PhaseCode Tension de phase commandant ce régulateur,
mesurée a I'emplacement du régulateur.
ctRating CurrentFlow Caractéristique assignée du primaire du
transformateur de courant intégré
tculControlMode TransformerControlMode hérité de: RatioTapChanger
highStej Integer hérité de: TapChanger —
initialDelpy Seconds hérité de: TapChanger /\(
lowStep Integer hérité de: TapChang/e‘l\\ (\
neutralSiep Integer hérité de: TapChanger \
neutralU Voltage hérité de: Tapéth \ \
normalS{ep Integer hérité deyTaKC\\emgg\ \
stepVoltagelncrement PerCent héri}é.d.{:\ﬁa,gc}@e}\ )
subsequentDelay Seconds t}e/rité de: }&Mer \
ltcFlag Boolean V- I'\{érit)éc}é: '}'\apC\\{nger
regulatiopStatus Boolean /\ A }érité(de:ﬁ'a}Cpa@er
aliasNanje String écité ﬁ{ Ideny'}riedObject
descriptipn String /L herité de: IdentifiedObject
localNanje String \ (\ rkv\te)é: IdentifiedObject
mRID \S{Qné}/\\ \) h\e>|te de: IdentifiedObject
name [\ \§tri}6 \{érité de: IdentifiedObject
pathName /\SQT'\@ hérité de: IdentifiedObject
Le Tabjeau 36 r&? lessextremités d association de DistributionTapChanger avec les
autres flasses.
Extrémités d'association de WiresExt::
onTapChanger avec les autres classes
AN
[mult [ tv W type description
a
partir
de]
[0..1] [1%1] TransformerWinding TransformerWinding hérité de: RatioTapChanger
[1..1] [0..1] RatioVariationCurve RatioVariationCurve hérité de: RatioTapChanger
[0..1] [1..1] Winding DistributionTransformerW | hérité de: RatioTapChanger
inding
[0..7] [0..1] RegulatingControl RegulatingControl hérité de: TapChanger
[1..1] [0..1] SvTapStep SvTapStep hérité de: TapChanger
[1..1] [0..1] ImpedanceVariationCurve | hérité de: TapChanger
ImpedanceVariationCurve
[1..1] [0..*] TapSchedules TapSchedule hérité de: TapChanger
[0..7] [0..1] PSRType PSRType hérité de: PowerSystemResource
[0..1] [0..*] Measurements Measurement hérité de: PowerSystemResource
[1..1] [0..*] OperatingShare OperatingShare hérité de: PowerSystemResource
[0..%] [0..*] PsrLists PsrList hérité de: PowerSystemResource
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[mult [mult vers] nom type description
a
partir
de]
[1..1] [0..1] OutageSchedule OutageSchedule hérité de: PowerSystemResource
[0..7] [0..*] ReportingGroup ReportingGroup hérité de: PowerSystemResource
[0..7] [0..1] Location Location hérité de: PowerSystemResource
6.2.3.4 DistributionTransformer
Ensemple de deux ou plusieurs enroulements couplés qui transforme la guissaqce élet:trique
entre des niveaux de tension. Prend en charge les connexions d'enroulérpents tant\equilibrés
que dégéquilibrés.
Cette classe difféere de Wires::PowerTransformer comme suit:
— elle|fait partie de TransformerBank
— elle|tire des parameétres exclusivement de Transfor ses associges.
Le Tableau 37 montre tous les attributs de DistributionTyahsforsgefr

Tableau 37 — Attributw@:m trit@i

nom type\ —" description

normally|nService Boolean . \r{rité\%e: Equipment

aliasNanje Nstring \ \ \ \Pré\ri ¢de: IdentifiedObject

~—

descriptipn N Stri Mité de: IdentifiedObject
localNanje I §u@g (\ hérité de: IdentifiedObject
mRID "\ x s}m}\ > hérité de: IdentifiedObject
name Stﬁmi \ hérité de: IdentifiedObject
pathNanle /\\ éu@g\/\ hérité de: IdentifiedObject

Le Tab
autres

leau 38 — Extrémités d'association de WiresExt::
DistributionTransformer avec les autres classes

s extrémités d'association de DistributionTransformer avec les

[mult [mult vers] nom type description
a

partir

de]
[1..%] [1..1] TransformerBank TransformerBank Batterie a laquelle ce transformateur

appartient.
[1..1] [1..*] Windings DistributionTransformerW | Tous les enroulements de ce
inding transformateur.

[0..] [0..1] Transformerinfo Transformerlnfo Données relatives au transformateur.
[0..%] [0..1] EquipmentContainer EquipmentContainer hérité de: Equipment
[1..1] [0..*] OperationalLimitSet OperationalLimitSet hérité de: Equipment
[1..1] [0..*] ContingencyEquipment ContingencyEquipment hérité de: Equipment
[0..7] [0..1] PSRType PSRType hérité de: PowerSystemResource
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[m‘ult [mult vers] nom type description
pa?tir
de]

[0..1] [0..*] Measurements Measurement hérité de: PowerSystemResource
[1..1] [0..*] OperatingShare OperatingShare hérité de: PowerSystemResource
[0..7] [0..*] PsrLists PsrList hérité de: PowerSystemResource
[1..1] [0..1] OutageSchedule OutageSchedule hérité de: PowerSystemResource
[0..7] [0..*] ReportingGroup ReportingGroup hérité de: PowerSystemResource
[0..%] [0..1] Location Location hérité de: PowerSystemResource

6.2.3.5 DistributionTransformerWinding

Point de connexion conducteur d'un instance d'enroulement de r distfjbution/

déséqilibré.
Cette cJasse différe de Wires::TransformerWinding comme
— les jhuit attributs de modéle Pi sont placés dans fune Nol! a laquelle référence

peut étre facultativement faite a partir de plusieurks in lement.

— les |trois attributs de mise a la terfe ' S i ce d'enroulement| méme
pour des enroulements qui utilise formerinfo, et de ce fait i|]s sont
maintenus sur DistributionTransform

— l'attribut 'windingType' est remplacé t 'sequenceNumber' sur la |classe
Windinglinfo.

— toug les autres attrib inglpfo (et de ses relations). Transformerinfo
est|associé au Di$ i : données pouvant étre référencées et |l
peut donc étre défi i : € apartir d'instances, au lieu d'étre spécifjé avec

chajgue insta

Le Tableau 39 mont i e DistributionTransformerWinding.

e’ WiresExt::DistributionTransformerWinding

AN
né(u \\\ \/ type description

grounde Boolean (pour les connexions Yn et Zn ) True (vrai)|si le
neutre est mis a la terre solidement.

rground Resistance (pour les connexions Yn et Zn) Partie résisfive
de l'impédance neutre lorsque 'grounded' (mis a
la terre) est true (vrai).

xground Reactance (pour les connexions Yn et Zn) Partie réactive de
I'impédance neutre lorsque 'grounded' (mis a la
terre) est true (vrai).

phases PhaseCode hérité de: ConductingEquipment
normallylnService Boolean hérité de: Equipment
aliasName String hérité de: IdentifiedObject
description String hérité de: IdentifiedObject
localName String hérité de: IdentifiedObject
mRID String hérité de: IdentifiedObject
name String hérité de: IdentifiedObject

pathName String hérité de: IdentifiedObject
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Le Tableau 40 montre toutes les extrémités d'association de DistributionTransformerWinding

avec les autres classes.

— 235 -

Tableau 40 — Extrémités d'association de WiresExt::
DistributionTransformerWinding avec les autres classes

[mult [mult vers] nom

partir
de]

type

description

[0..7] [0..1] Pilmpedance

WindingPilmpedance

ou trois enroulements seulement)
Impédances de modele Pi de cet

enroulement.

(précis pour les transformateurs a deux

[1..7] [1..1] Transformer DistributionTransformer Transformateupaugue ten ulement
appartient. /\

[1..1] [0..1] RatioTapChanger RatioTapChanger Changeurd prise N}Pocié
a cet le ent

[1..1] [0..1] PhaseTapChanger PhaseTapChanger ngeur de p paur p e ass{cié a
ete o Iem

[0..7] [0..1] Windinglnfo Windinglnfo \&Q\nhé{s ur\ogwlement.

[0..7] [0..1] BaseVoltage

BaseVoltage

du}ingEquipment

\pérwe:
AL

[1..1] [0..*] Terminals Terminal hé/ﬁ\é dé\ConductingEquipment
[0..7] [0..*] ProtectionEquipments Pro(c%QEq{/p hexité de. LonductingEquipment

[1..1] [0..*] ClearanceTags

(
\>
CleardnceTag N\

érité de: ConductingEquipment

[1..1] [0..1] SvStatus SvStatus hérité de: ConductingEquipment
[0..%] [0..1] EquipmentContaingr Equi}\men Co ain&\ hérité de: Equipment
[1..1] [0..%] OperationalLimi@et Ope Malﬁmﬂbe‘\) hérité de: Equipment
[1..1] [0..*] Contingency ipment N @'(m{mg%q: quipnient hérité de: Equipment

0.4 |Jo..11 PSRTyre K

hérité de: PowerSystemResource

[0..1 ||o..

N
" Measﬂ(ep%ntg\ &

hérité de: PowerSystemResource

[1..1] [0..7] Operatigg{hak\

hérité de: PowerSystemResource

0.5 0.1 PsrLi< \

hérité de: PowerSystemResource

1.1 |lo. .1]?/\ag\§Qhe\lee

OutageSchedule

hérité de: PowerSystemResource

[0..%] [O/\LR%Portln\ésp B\ ReportingGroup hérité de: PowerSystemResource

[0..] 1L i0 Location hérité de: PowerSystemResource
NIRRT

6.2.3.6 PerLengthPhaselmpedance

Parametres linéiques d'impédance et d'admittance pour les lignes a n fils non équilibrées,

sous forme de matrice.

Le Tableau 41 montre tous les attributs de PerLengthPhaselmpedance.
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Tableau 41 — Attributs de WiresExt::PerLengthPhaselmpedance

nom type description

conductorCount Integer Nombre de fils de phase, neutres et autres fils
retenus. Contraint le nombre d'éléments de
matrice et les codes de phase pouvant étre
utilisés avec cette matrice.

aliasName String hérité de: IdentifiedObject
description String hérité de: IdentifiedObject
localName String hérité de: IdentifiedObject

mRID String hérité de: IdentifiedObject

name String hérité de: IdentifiedObject (
pathNanle String hérité de: IdentifiedOl/)\jét\\ N

Le Tableau 42 montre toutes les extrémités d'association de PexLeng el dang¢e avec
les autres classes.

Tableau 42 — Extrémités d'assogiation
PerLengthPhaselmpedance avec les/autr

(\ N
[mult [mult vers] nom type w description
a
partir
de]

[1..1] [1..*] PhaselmpedanceData PhaselmpgedancePata Toutes les données qui appartienn¢nt a
cette impédance de phase de
N conducteur.

[0..1] [0..*] ConductorSegment N istribul 'Went Tous les segments de conducteur décrits
par cette impédance de phase.

6.2.3.7

Paramgtres lip€j j nce et d'admittance en séquence, pour les lignes transposées
monop : y jphasées. Pour les lignes monophasées, définir x=x0=xself.
Pour le ir x=xs-xm et x0=xs+xm.

Le Tab mohtre tous les attributs de PerLengthSequencelmpedance.
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Tableau 43 — Attributs de WiresExt::PerLengthSequencelmpedance

nom type description
bOch Susceptance Suspectance shunt homopolaire (chargement),
par unité de longueur
bch Susceptance Suspectance shunt directe (chargement), par
unité de longueur
gOch Conductance Conductance shunt homopolaire (chargement),
par unité de longueur
gch Conductance Conductance shunt directe (chargement), par
unité de longueur
r Resistance Reésistancesere directe; PIr um\.’{uc forrggeur.
r0 Resistance Résistance série homop, re, par uhité. de
longueur.
X Reactance Réactance série dn?cte\\akun\e\d%ngﬁgur.
x0 Reactance Réactance séyie h aru Y
longueur.
aliasNanje String hérité d<|d\r%Qe\d
descriptipn String h(mn@\}obj\ag
localNanje String Ilérit?'/a?: Idei%@Qe@
mRID String herite de: BentifiadObiject
name String < < N\ (ﬁérité@e:\dﬁ)ntiﬁe&)bject
pathNanfe String r}é{ité desUdentifiedObject
Le Tabjeau 44 montre t ciation de PerLengthSequencelmpgdance
avec lep autres classe
ab au 4 association de WiresExt
r e gthS quencelmpé&dance avec les autres classes
[mult [mult'v description
a
partir
de]
[0..1] rSegm nts DistributionLineSegment Tous les segments de conducteur décrits
par cette impédance en séquence.
6.2.3.8 PhaselmpedanceData

Triplet de valeurs d'éléments des matrices des résistances, des réactances et des
suspectances.

Le Tableau 45 montre tous les attributs de PhaselmpedanceData.
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Tableau 45 - Attributs de WiresExt::PhaselmpedanceData

nom type description

sequenceNumber Integer Indice d'élément en colonne, en supposant une
matrice symétrique. Plages de 1 a N + N*(N-1)/2.

b Susceptance Valeur d'élément de la matrice des
suspectances, par unité de longueur.

r Resistance Valeur d'élément de la matrice des résistances,
par unité de longueur.

X Reactance Valeur d'élément de la matrice des réactances,
par unité de longueur.

Le Tabjeau 46 montre toutes les extrémités d'association de Phas vec les

autres glasses.

Tableau 46 — Extrémités d'association de
PhaselmpedanceData avec les a

[mult [mult vers] nom type crlptlon
a

partir 7

de] A

A)
[1..%] [1..1] Phaselmpedance PeflengthPh&selmpedan Im\)e/ de phase de conducteuf a
ce quel ces données appartiennent.

6.2.3.9 Transformer ; Q

Ensemple de transfrate s q cordés ensemble. Pour les transformateurs

triphasgs, il y
monophasés, il y
soient identiques:

Le Tableau 47

batterie. Pour les batteries de transformateurs
afeurs par batterie et il n'est pas nécessairne qu'ils

de TransformerBank.

Attributs de WiresExt::TransformerBank

No}\ type description

vectorGrpup String Groupe vectoriel de la batterie pour le
relaiement protecteur, par exemple Dyn1. Rour

les transformateurs déséquilibrés, cela peut ne
pas étre déterminé simplement a partir des

connexions d'enroulements constitutives.

normallylnService Boolean hérité de: Equipment

aliasName String hérité de: IdentifiedObject
description String hérité de: IdentifiedObject
localName String hérité de: IdentifiedObject
mRID String hérité de: IdentifiedObject
name String hérité de: IdentifiedObject
pathName String hérité de: IdentifiedObject

Le Tableau 48 montre toutes les extrémités d'association de TransformerBank avec les autres

classes.
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Tableau 48 — Extrémités d'association de WiresExt::
TransformerBank avec les autres classes

[m‘ult [mult vers] nom type description
pa?'tir
de]
[1..1] [1..*] Transformateurs DistributionTransformer Tous les transformateurs qui
appartiennent a cette batterie.

[0..%] [0..1] EquipmentContainer EquipmentContainer hérité de: Equipment

[1..1] [0..*] OperationalLimitSet OperationalLimitSet hérité de: Equipment

[1..1] [0..*] ContingencyEquipment ContingencyEquipment hérité de: Equipment

[0..] [0..1] PSRType PSRType hérité de: PowelﬂétemRMrce

[0..1] [0..*] Measurements Measurement hérité de: P())A\g\Syste sour

[1..1] [0..*] OperatingShare OperatingShare hérité de: F{\{we&\s@m\ﬁv\swe

0.4 |[[0.."] PsrLists PsrList hérité( -\R@r\ws}ge\ﬁﬁes\gce

[1..1] [0..1] OutageSchedule OutageSchedule 3\3\ Px\ysﬁ\mR%rce

[0..] [0..*] ReportingGroup ReportingGroup N\k \bg\&y\te;éResource

[0..%] [0..1] Location Location / he\NQE*.\Q)wer\&ystemResource
V48

6.2.3.1D WindingPilmpedance

Impéddnce de modele Pi de transfopmateur g ete précisément l'impédance ppur les

transfofmateurs a deux ou ur les transformateurs a | quatre

enroulgments ou plus, il f

Le Tableau 49 montre Pilmpedance

@e iresExt::WindingPilmpedance
nom /\\ WV description
b usceptance Susceptance de branche magnétique (B mag).
\\ La valeur peut étre positive ou négative.
b0 \ \ \ \SQ§<,2eptance Suspectance de branche magnétique
/\ N homopolaire.

g \ \ Conductance Conductance de branche magnétique (G mpg).

g0 \> Conductance Conductance de branche magnétique
homopolaire.

r Resistance Résistance CC de l'enroulement.

r0 Resistance Résistance série homopolaire de I'enroulement.

X Reactance Réactance série directe de I'enroulement. Pour
un transformateurs a deux enroulements, il
convient d'entrer la réactance compléete sur
I'enroulement (haute tension) primaire.

x0 Reactance Réactance série homopolaire de I'enroulement.

aliasName String hérité de: IdentifiedObject

description String hérité de: IdentifiedObject

localName String hérité de: IdentifiedObject

mRID String hérité de: IdentifiedObject

name String hérité de: IdentifiedObject

pathName String hérité de: IdentifiedObject
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Le Tableau 50 montre toutes les extrémités d'association de WindingPilmpedance avec les
autres classes.

Tableau 50 — Extrémités d'association de WiresExt::
WindingPilmpedance avec les autres classes

[mult [mult vers] nom type description
a
partir
de]
[0..1] [0..*] Windings DistributionTransformerW | Tous les enroulements ayant cette
inding impédance Pi.
6.2.4 Paquetage Assets
6.2.4.1 Généralités
Ce paduetage contient les classes d'informations centrales i de¥ applications
de gestlion de biens avec des classes spécialisées pour le S\ u biens gour les
objets [par opposition aux modéles de ressources d _me puissance définis gans le
paquetpge IEC61970::Wires).
La Figdre 32 montre le diagramme logjque As Inkerit nc@
Core::
IdentifiedO}q’ect
«enumeration» «enumerations
SealKind SealConditionKind
steel locked
lead open
. lock broken
AssetFuncti other missing
other
«Compound»
W AcceptanceTest
&e\ﬁont@\ ComediaAsset + type: String [0..1]
+ success: Boolean [0..1]
\ \) + dateTime: AbsoluteDateTime [0..]]
IEC 1578/10

Figure 32 — Diagramme logique Assets::Assetslnheritance. |

Ce diagramme montre la hiérarchie d'héritage pour les classes normatives issues de ce
paquetage, ainsi que les énumérations et les types compound.

La Figure 33 montre le diagramme logique AssetsOverview.
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Ident ifiedObject
Asset

R S S A S S

category: String [0..1]

corporateCode: String [0..1]
utcNumber: String [0..1]

serialNumber: String [0..1]

lotNumber: String [0..1]
manufacturedDate: AbsoluteDate [0..1]
purchasePrice: Money [0..1]

critical: Boolean [0..1]
electronicAddress: ElectronicAddress [0..1]
application: String [0..1]
installationDate: AbsoluteDate [0..1]
acceptanceTest: AcceptanceTest [0..1]
initialCondition: String [0..1]
initialLossOfLife: PerCent [0..1]

+Asset

1

+Assets

0..*%

— 241 -

+AssetFunctions

«informative»

Ident ifiedObject
AssetFunction

0..%

+ o+ o+ o+ o+

programlD: String [0..1]
firmwarelD: String [0..1]
hardwarelD: String [0..1]
password: String [0..1]
configID: String [0..1]

sthtus: Status [0..1]

ComMediaAsset

«informative»

+AssetContainer

0..1

AssetContainer

+AssetContainer

+Seals

i fobject

Ce diag

La Figu

Ce dia
vue bie

6.2.4.2

0..1

N
Ident ifiedO%c\b

//Q‘gzt

Compound AcceptanceTest

]

P [0..1]

Ident ifiedObject

Core::
PowerSystemResource

IEC

1A

1580/10

C 1579/10

e et la

Essai de réception pour les biens.

Le Tableau 51 montre tous les attributs de AcceptanceTest.
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Tableau 51 — Attributs de Assets::AcceptanceTest

nom type description

type String Type d'essai ou de groupe d'essais qui a été
réalisé a la date et heure 'dateTime’.

success Boolean True (vrai) si le bien a réussi a I'essai de
réception et peut étre mis en service ou y est
déja. Il est mis a false (faux) si le bien est retiré
du service et nécessite d'étre soumis de
nouveau a essai avant d'étre remis en service,
éventuellement en un nouvel emplacement. Le
bien pouvant subir plusieurs essais au cours de
son cycle de vie, il est permls d' enreglstrer la
date-dechagueessai-de— dens
Asset.ActivityRecord. statu{catgﬁr\

dateTime AbsoluteDateTime Date et heure auxquellé€s Iess i is a
essai la derniére foj essai
et fournissant le st ibpt
'success'.

6.2.4.3 Enumération SealConditionKind

Sorte de I'état du joint d'étanchéité.

Le Tab

alConditionKind

description

locked N \ \(

open I

broken /\ x > >
missing \/\ \
other (adtre) /\\

6.2.4.4

Sorte du jo

Le Tab

eau“53 montre tous les libellés de SealKind.

Tableau 53 — Libellés de Assets::SealKind

libellé

description

steel

lead

lock

other (autre)

6.2.4.5

Asset

Ressource tangible du service public, y compris I'équipement du systéme de puissance, les
armoires, les batiments, etc. Pour I'équipement du réseau électrique, le réle du bien est défini
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par le truchement de PowerSystemResource et de ses sous-classes, définies principalement
dans le modéle Wires (se référer a la CEI 61970-301 et au paquetage de modele
IEC61970::Wires). La description du bien met I'accent sur les caractéristiques physiques de
I'équipement remplissant le réle en question.

Le Tableau 54 montre tous les attributs de Asset.

Tableau 54 — Attributs de Assets::Asset

nom

type

description

category

String

Mécanisme d'extension pour prendre en ch

arge
de

la_catégorisation spécifiaue aux entreprise
=) T T T

pratiques et de leurs
exemple, pourla g

service, des CW

s, en
urs
(par

b de

corporat

bCode

String

c.)
Code pour ce\lxpe de bj n.\ \/

utcNumb

er

String

Numeéro<de Unt ly cked mmodity (
mayhaan localisée’de niére univoqu

UTC,
:).

serialNu

nber

String

yﬁmé;o\de&\ri%e\ce t@n.

lotNumb

br

String

A

Wr dexlot decce bien. Méme pour le m
\g del et émeuméro de version, de
niegn

ombrtex ht fabriqués par lots.

eme

manufac

uredDate

AbsoluteDate

be\te dWion de ce bien.

purchasq

Price

Money

\Qrix\'\achat du bien.

critical

Boolean

RN

Wai) si le bien est considéré critique
uhe certaine raison (par exemple, un potea
ec des fixations critiques).

pour
u

applicati

DN

9,

A\

ring

Maniére dont ce bien particulier est utilisé
cette installation. Par exemple, I'applicatiorn
d'une douille lorsqu'il est fixé a un enroulen
de transformateur spécifique serait I'un des
éléments suivants: H1, H2, H3, HO, X1, X2
X0, Y1, Y2, Y3, YO.

lans
hent

X3,

installati

bnDate

bWe

(si applicable) Date a laquelle I'installation
courante a été achevée, qui peut ne pas ét
méme que la date de mise en service. Le b
peut avoir été précédemment installé en d'
emplacements. Ignoré si le bien (1) n'est p
actuellement installé (par exemple, stocké
un dépdt) ou (2) n'est pas censé étre instal
(par exemple, véhicule, outil).

e la
en
hutres
hs
Hans
é

acceptari

cefest

AcceptanceTest

Informations relatives a I'essai de réception).

initialCor

dition

String
=

Etat du bien dans le stock ou au moment d

P

I'installation. Les exemples sont notamment:

neuf, rénové, révision compléte requise, au
Se référer aux données d'inspection pour a
les informations sur I'état le plus actuel du

tre.
voir
bien.

initialLos

sOfLife

PerCent

Chaque fois qu'un bien est reconditionné,

pourcentage de I'espérance de vie pour le bien

lorsqu'il était neuf; zéro pour les dispositifs
neufs.

status

Status

Statut de ce bien.

electronicAddress

ElectronicAddress

Adresse électronique.

aliasName

String

hérité de: IdentifiedObject

description

String

hérité de: IdentifiedObject

localName

String

hérité de: IdentifiedObject

mRID

String

hérité de: IdentifiedObject
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nom type description
name String hérité de: IdentifiedObject
pathName String hérité de: IdentifiedObject

Le Tableau 55 montre toutes les extrémités d'association de Asset avec les autres classes.

Tableau 55 — Extrémités d'association de Assets::Asset avec les autres classes

[mult [mult vers] nom type description
a
partir /\(
de] ~
[0..7] [0..*] ActivityRecords ActivityRecord Tous les e istkemenis cti?l‘tg’ créés
pour ce biek,
6.2.4.6 AssetContainer

Bien qui est le regroupement d'autres biens tels qu

de commutation, terrain, clétures, batiments, équipeme

Le Tableau 56 montre tous les attribu

ssetContainer

rmateurs, dislpositifs

nom

description

category,

érité de: Asset

corporat¢Code

hérité de: Asset

utcNumbler /\

hérité de: Asset

serialNumber

hérité de: Asset

lotNumbér

e

hérité de: Asset

manufac uredDap'-\\ \

N
Aksolu ate

hérité de: Asset

purchasgPrice Q \ \Mo@y hérité de: Asset
critical ( \ \\\ Boolean hérité de: Asset
applicatipn \ \ String hérité de: Asset
installatipnDate > AbsoluteDate hérité de: Asset
acceptarlceTest AcceptanceTest hérité de: Asset
initialCondition String herité de: Asset
initialLossOfLife PerCent hérité de: Asset
status Status hérité de: Asset

electronicAddress

ElectronicAddress

hérité de: Asset

aliasName String hérité de: IdentifiedObject
description String hérité de: IdentifiedObject
localName String hérité de: IdentifiedObject
mRID String hérité de: IdentifiedObject
name String hérité de: IdentifiedObject
pathName String hérité de: IdentifiedObject
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Le Tableau 57 montre toutes les extrémités d'association de AssetContainer avec les autres
classes.

Tableau 57 — Extrémités d'association de Assets::
AssetContainer avec les autres classes

[mult [mult vers] nom type description
a
partir
de]
[0..1] [0..*] Seals Seal Tous les joints d'étanchéité appliqués a
ce conteneur de biens.
[0..7] [0..7] ActivityRecords ActivityRecord herite de: Asset /

6.2.4.7 AssetFunction

Fonctign accomplie par un bien.

Le Tableau 58 montre tous les attributs de AssetFunctj

Tableau 58 — Attributs de

nom é@e < A ( \ \J )\/description

program|iD String > l\h)@ dqume.

firmware|D String ( \Qersi du firmware.

N

hardwargID '\§tring \ \ eM de I'équipement matériel.

passwor Sw N Wt de passe nécessaire pour accéder a cgtte
~ fonction.

AN
configlD L /\S@Q \ Configuration spécifiée pour cette fonction.

aliasNanje Sk{ng hérité de: IdentifiedObject

>
descriptipn A( \itriw ) hérité de: IdentifiedObject
<N\

localNane St?mQ ) hérité de: IdentifiedObject

mRID \ Sthng hérité de: IdentifiedObject

name \ \ “String hérité de: IdentifiedObject

pathNam€ N\ NN String hérité de: IdentifiedObject

6.2.4.8 ComMediaAsset

Supports de communication tels que cable de fibre optique, ligne électrique, téléphone, etc.

Le Tableau 59 montre tous les attributs de ComMediaAsset.
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Tableau 59 — Attributs de Assets::ComMediaAsset

nom type description
category String hérité de: Asset
corporateCode String hérité de: Asset
utcNumber String hérité de: Asset
serialNumber String hérité de: Asset
lotNumber String hérité de: Asset
manufacturedDate AbsoluteDate hérité de: Asset
purchasePrice Money hérité de: Asset
critical Boolean hérité de: Asset (
applicatipn String hérité de: Asset /\< N (\
installatipnDate AbsoluteDate hérité de: Asset Q \
acceptarjceTest AcceptanceTest hérité de: A se/\\ \ \
initialCondition String hérité de; se\\ \\\
initialLogsOfLife PerCent hérité dwet \ \ >
status Status h/éﬁté de%&\‘ \
electronipAddress ElectronicAddress i&érité d}: ex\ssét\
aliasNanje String A }é?r/ité/ie:éd\éy]tiiie bject
descriptipn String \ \ éritende: IdentifiedObject
localNanje String /X hé}r\é deMtifiedObject
mRID String ( \e{te>e IdentifiedObject
name '\ng:r\\ \\ h\é5|te de: IdentifiedObject
pathName Stn érité de: IdentifiedObject
Le Tableau 60 n@ Q&%s d'association de ComMediaAsset avec leg autres
classeq.
Tab — Extrémités d'association de Assets::
diaAsset avec les autres classes
AN
[m‘ult N rs] no type description
pa?tir
de]
[0..7] [0..%] ActivityRecords ActivityRecord hérité de: Asset
6.2.4.9 Seal

Controle physiquement I'accés aux AssetContainers.

Le Tableau 61 montre tous les attributs de Seal.
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Tableau 61 — Attributs de Assets::Seal

nom type description
sealNumber String (mot réservé) Numéro du joint d'étanchéité
kind SealKind Sorte du joint d'étanchéité.
condition SealConditionKind Etat du joint d'étanchéité.

appliedDateTime

AbsoluteDateTime

Date et heures auxquelles ce joint d'étanchéité a
été appliqué.

aliasName String hérité de: IdentifiedObject
description String hérité de: IdentifiedObject
localNanje String hérité de: IdentifiedObject /
mRID String hérité de: IdentifiedObj?{t\\ ~
name String hérité de: Identified@/b}\e\}t\ \
pathName String hérité de: Iden}jaﬁeQ(}tQ'eél\

Le Tableau 62 montre toutes les extrémités d'associatjen

Tableau 62 — Extrémités d'association dP(A\

[mult [mult vers] nom

a
partir
de]

\x& description

[0..7] [0..1] AssetContainer

Asse Con Conteneur de biens auxquels ce jo|nt
d'étanchéité est appliqué.

6.2.5
6.2.5.1

Ce paq
central
de tach
d'un m
instanc
*Info "
seulem

aara-rara-e—tlo-cH-eHt

nations
ification

¥s classes de documentation spécialisées décrivant lep biens
articulier élaboré par un fabricant. Il y a typiquement de nomfireuses

2es a un seul modéle de biens. Il contient également des ¢lasses
tiennent des attributs de modéle pouvant étre référencés non

L F' r QL o~ te 1 P~ H oo
a rFligure—somontrereatagramme IUHI\.'UU XSSE
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Core::
IdentifiedObject

<l
. WireArrangement
WireType

AssetModel ToWindingSpec
Conductorinfo
- formerinfq
S
EndDeviceModel
DistributionWindingTest Cablelnfo
|ShortCircuitTest |OpenCircuitTest ConcentricNeutraICabIeI@[ apeShieldCalpleInfo
«enumeration» «enumeration»
CorpordteStandardKind AssetModelUsageKind
stapdard distributionOverhead
experimental distributionUnderground
underEvaluation transmission
othgr substation
streetlight
customerSubstation
unknown
other (\ /\
«en@imeration» «enumeration» num atio\h*» U «enumeration»
CableCdnstructionKind CableShieldMaterialKind CableOyterJacketKin ConductorlnsulationKind
compacted lead \_a}béstosAndVarnishedCambric
compressed copper i wDensityPolyethylen butyl
sector steel ethylenePropyleneRubber
segental aluminum lyethy] highMolecularWeightPolyethylene
soli other ulati treeResistantHighMolecularWeightPolyethylene
strapded seicondicting, lowCapacitanceRubber
othdr / \h N oilPaper
. \ ozoneResistantRubber
«enumerabion» beltedPilc
Condug¢tdcMaterfalKind «enymeration» .
. unbeltedPilc
nductoxUsag
rubber

Ce dia
paquet

aluminu

copRer issio
stee io,
agsr sedQnda
At

hiérarchie d'héritage pour

agramime logique AssetModels::AssetModelsinheritance

es énumérations et les types compound.

siliconRubber

varnishedCambricCloth
varnishedDacronGlass
crosslinkedPolyethylene
treeRetardantCrosslinkedPolyethylene
highPressureFluidFilled

other

IEC | 1581/10

les classes normatives issues| de ce

La Figu
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IdentifiedObject
AssetModel AssetModels : DCIMConductorinfo

modelNumber: String [0..1]
modelVersion: String [0..1]
corporateStandardKind: CorporateStandardKind [0..1]
usageKind: AssetModelUsageKind [0..1] AssetModels : DCIMTransformerinfo
weightTotal: Weight [0..1]

1

EndDeviceModel

++ + + +

Ce diagramme montre les classes normatives issues de ce paquetage:

La Figyre 37 montre le diagramme logique DCIMCond

S
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Conductorinfo

IdentifiedObject

1

+Conductorinfo

61968-11 © CEI:2010

IdentifiedObject
WireArrangement

+ usage: ConductorUsageKind [0..1]
+ phaseCount: Integer [0..1] 1| F position: Integer [0..1]
+ insulated: Boolean [0..1] +WireArrangemths + mountingPointX: Length [0..1]
+ insulationMaterial: ConductorinsulationKind [0..1] + mountingPointY: Length [0..1]
+ insulationThickness: Length [0..1]
4 +WireArrangements | 0..*
Cablelnfo OverheadConductorinfo
+ constructionKind: CableConstructionKind [0..1] + phaseConductorCount: Integer [0..1]
+ diameterOverCore: Length [0..1] + phaseConductorSpacing: Length [0..1]
+ diameterOverinsulation: Length [0..1] + neutrallnsulationThickness: Length [0..1]
+ diameterOverjacket: Length [0..1]
n i L Tal S, s th [ﬂ 1]
+ nominalTemperature: Temperature [0..1]
+ outerJacketKind: CableOuterjacketKind [0..1]
+ sheathAsNeutral: Boolean [0..1]
+ shieldMaterial: CableShieldMaterialKind [0..1] +W(&Vn€ 1
+ isStrandFill: Boolean [0..1] — . -
Identmedobject
% Wire Type
materiaN_ConductorMaterialKipd [0..1]
izeNeseription: String 10..1]
+ ConcentricNeutralCa nfos th [0..
TqpeShieldCablelnfo ConcentricNeutralCablelnfo 0.* 2’\ Integer [0..1]
+ tapglap: PerCent [0..1] + diameterOverNeutral: Length [0..1] 1 dius: L tgtrn[t(::.éle]r [0.1]
+ tapgThickness: Length [0..1]| [ + neutralStrandCount: Integer [0..1] WireJype 0 ]'] "
% ratedQurrent: CurrentFlow [0..1]
+ Resistance [0..1]
+ . Resistance [0..1]
+ rAC75: Resistance [0..1]
{\ \ rDC20: Resistance [0..1]
«enumeration» ‘\/
ConductorlnsulationKind «eﬁeratio «enm
ConductoMsageKind CakleShiel td1Kind
asbpstosAndVarnishedCambric
butyl trgdnsmission le
ethylenePropyleneRubber digtributi coppsr
highMolecularWeightPolyethylene sefondar ste
treqResistantHighMolecularWeightPolyethylene othgr atiminum
low[CapacitanceRubber / \) other
oilPRper
ozoheResistantRubber
belgedPilc (-\ «enumeration» «enumeration»
unbgltedPilc CableOuterJacketKind CableConstructionKihd
rubper genueratio
silidonRubber CondiictorMateriaiind none compacted
varfishedCambric linearLowDensityPolyethylene compressed
varfishedDacronGlas: aluminum pvc sector
crogslinkedPolyethyleng opper, polyethylene segmental
treqRetardantCrosslink: lyethylene N st insulating solid
hig PressureFIuidFillzZK sr semiconducting stranded
othgr her other other

Ce diag

La FigU

o\

lagramme

logique AssetModels::DCIMConductorinfo

re<38 montre le diagramme logique DCIMTransformerinfo.

1583/10

M.
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+Transformerinfo

+WindingTests

1 1.%
+WindingInfos

IdentifiedObject
WindinglInfo

0..*

«enumeration»
Wires:: Ident ifiedObject
WindingConnection Transformerinfo
{root}

D

Y

z

Yn

Zn IdentifiedObject

A DistributionWindingTest

|

+ fromTapStep: Integer [0..1]

?

+FromWinding

1

+ sequenceNumber: Integer [0..1]
+ phaseAngle: Integer [0..1]

+ connectionKind: WindingConnection [0..1]
+ emergencyS: ApparentPower [0..1]

+ insulationU: Voltage [0..1]

+ r: Resistance [0..1]

+ ratedS: ApparentPower [0..1]

+ ratedU: Voltage [0..1]

+ shortTermS: ApparentPower [0..1]

+ToWinding 1

OpenCircuitTest ShortCircuitTest
+ excifingCurrent: PerCent [0..1] + leakagelmpedance: Impedance [0..1]
+ excifingCurrentZero: PerCent [0..1] + leakagelmpedanceZero: Impedance [0..1]
+ noldadloss: KWActivePower [0..1] + loadLoss: KWActivePower [0..1]
+ noldadlossZero: KWActivePower [0..1] + loadLossZero: KWActivePower [0..1] Q
+OpenCircuitTests 0..* +ShortCircuitTests | 0..* <‘I§'\ndi Specs \({_*
+Sh0rtedWinding}¢’e}s IdentifiedBblect
1.% WindihgSpec
o + toT;})Step: Integer [0..1]
+MeasuredWindingSpedg| seShift: XngleDegrees [0}1]
O + Itage; Volrage [0..1]
IEC 1484/10
ransformerinfo
Ce dia odéliser les transformateurs
dans le
6.2.5.2
Usage
Le Tab
AssetModels::AssetModelUsageKind
description
distributianOveﬁwead >
distributipaOnder ou\d\\ \
Transpott \ \\/
Substatigpn >
streetlight
customerSubstation
unknown
other
6.2.5.3 Enumération CorporateStandardKind

Sorte de norme d'entreprise.

Le Tableau 64 montre tous les libellés de CorporateStandardKind.
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Tableau 64 - Libellés de AssetModels::CorporateStandardKind

libellé

description

Normal

experimental

underEvaluation

other

6.2.5.4

E sration-CableC : ionkind

Sorte de construction de cable.

Le Tab

eau 65 montre tous les libellés de CableCon

structionKind %
Tableau 65 — Libellés de AssetModels::Cab o stg nKin

libellé

Nesiptian”

compact

bd

compres

5ed

sector

(_
N\

C

segment

solid

stranded

other

6.2.5.5

Le Tab

\{ibellé

description

none

linearLov

II')anifyPnlypthylpnp

pvc

polyethylene

insulating

semiconducting

other

6.2.5.6

Enumération CableShieldMaterialKind

Sorte de matériau de blindage de cable.

Le Tableau 67 montre tous les libellés de CableShieldMaterialKind.
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Tableau 67 — Libellés de AssetModels::CableShieldMaterialKind
libellé description
lead
copper
steel
aluminum
other
6.2.5.7 Enumeération ConductorinsulationKind
Sorte disolant de conducteur.

Le Tab

eau 68 montre tous les libellés de ConductorinsulationKi

libellé

asbestogAndVarnishedCambric

]
ANA

butyl ( )
ethylenePropyleneRubber \ /
highMoldcularWeightPolyethylene /L A

treeResi >tantHighMolecuIarWeightPonetherne\ (\ >
lowCapalitanceRubber ( /\\ \) >

oilPaper N ~

ozoneResistantRubber

N\

N
|
R

beltedPill <D { N4
unbeltedpPilc /\ N\ )
rubber /\ >
siliconRybber

varnishe

\
icambrcCloth \( N\~

varnishe

[T NN

crosslink

Syt

edPo

treeReta

[dantCrosQN\edﬁélyethylene

highPresIsureFIuidFiIIed
other
6.2.5.8 Enumération ConductorMaterialKind

Sorte de matériau de conducteur.

Le Tableau 69 montre tous les libellés de ConductorMaterialKind.
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Tableau 69 — Libellés de AssetModels::ConductorMaterialKind

libellé description

aluminum

copper

steel

acsr

Conducteur en aluminium renforcé d'acier.

other

6.2.5.9
Sorte d

Le Tab

Enumération ConductorUsageKind

‘usage de conducteur.
eau 70 montre tous les libellés de ConductorUsageKin

Tableau 70 — Libellés de AssetModels::ConductorUsageKind

libellé ( N \dchi tion

Transpoit (_ \//
N\

Distribut

or ANE¢

seconda

6
y N

other
6.2.5.1D AssetMode
Documgntation r particulier élaboré par un fabricant. |Il y a
typiquement de b i bien associées a un seul modéle de biens.
Le Tableau 71 ntre z de AssetModel.
ablea Attributs de AssetModels::AssetModel
\n}mk \ type description
modelNumber O) String Numéro de modéle du fabricant.
modelVefsion \/ String Numéro de version pour le modéle de produit,
qui indique le millésime du produit.
corporateStandardKind CorporateStandardKind Sorte de norme dentreprise pour ce modele de
bien.
usageKind AssetModelUsageKind Usage prévu pour ce modéle de bien.
weightTotal Weight Poids total manufacturé du bien.
aliasName String hérité de: IdentifiedObject
description String hérité de: IdentifiedObject
localName String hérité de: IdentifiedObject
mRID String hérité de: IdentifiedObject
name String hérité de: IdentifiedObject
pathName String hérité de: IdentifiedObject
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6.2.5.11 Cablelnfo
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Données relatives aux cables.

Le Tableau 72 montre tous les attributs de Cablelnfo.

Tableau 72 — Attributs de AssetModels::Cablelnfo

nom

type

description

constructionKind

CableConstructionKind

Sorte de construction de ce cable.

diameterOverCore Length Diamétre sur I'ame, y compris I'écran semi-
bUIIUubI.b‘uI, II LlUIIVIUIII. qun UII. UIdIIIUI.It
intérieur de la couche |so|a€ \

diameterOverlnsulation Length Diamétre sur la couch |so|an e, écranextgrieur
exclu.

diameterOverJacket Length Diametre sur la,coucke d ge a\tq,s/
extérieure. (S\

diameterOverScreen Length Diamétre Ie ra ex\\eu il convient qu'il
soit le dfameétr Mu blindage.

nominalTemperature Temperature Valeur maxim rﬁnin eM températufe de
f ncti}}r@em tthéorique)

outerJacketKind CableOuterJacketKind é{)ge\d/é INhe}»Qe exterieure de ce cable

sheathAgNeutral Boolean rue ({ rai@la ajfie / le blindage sert de neutre
c'est-a-dire; est a la masse).

shieldMaterial CabIeShleIdM/L\Qnalkk\ Mé\ériau\d'u—b'ﬁndage.

isStrandFill Boolean ue (Wai) si les brins de fils sont extrudés|de

(\ \Qa iere a remplir les vides dans le cable.

usage &Qﬂﬁ:tmb&a@e{(inh\) r@ité de: Conductorinfo

phaseCount I\ teger hérité de: Conductorinfo

insulatiopnMaterial K bsg\&{ctc}tq\lom%nd hérité de: Conductorinfo

insulatio 1Thickness\) < Length hérité de: Conductorinfo

insulated A OOW hérité de: Conductorinfo

aliasNanje < \ \gtrThg\ / hérité de: IdentifiedObject

descriptipn /\ \ SN hérité de: IdentifiedObject

localNanje \ \\\ \ Stuifig hérité de: IdentifiedObject

mRID \ \ \ String hérité de: IdentifiedObject

N
name \ String hérité de: IdentifiedObject
pathNanle D4 String hérité de: IdentifiedObject

Le Tableau 73 montre toutes

les extrémités d'association de Cablelnfo avec les autres

classes.
Tableau 73 — Extrémités d'association de AssetModels::
Cablelnfo avec les autres classes
[mult [mult vers] nom type description
a

partir

de]
[1..1] [1..*] WireArrangements WireArrangement hérité de: Conductorinfo
[0..1] [0..*] ConductorSegments DistributionLineSegment hérité de: Conductorinfo
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6.2.5.12 ConcentricNeutralCablelnfo
Données relatives au cable a neutre concentrique.
Le Tableau 74 montre tous les attributs de ConcentricNeutralCablelnfo.

Tableau 74 — Attributs de AssetModels::ConcentricNeutralCablelnfo

nom type description
diameterOverNeutral Length Diametre sur les brins a neutre concentrique.
neutralStrandCount Integer Nombre de brins a neutre concentrique
constructionKind CableConstructionKind hérité de: Cablelnfo
diameterOverCore Length hérité de: Cablelnfo/\a ) (\
diameterOverlnsulation Length hérité de: Cablelnf: \ \
diameterOverJacket Length hérité de: Calqéln\fb\ \ \
diameterOverScreen Length hérité de; bléwfo\\ \

nominallemperature Température hérit/é_(&\:&@@h% \ )

outerJacketKind CableOuterJacketKind herité de:ﬁ\bkmfg \

sheathAgNeutral Boolean Vk—érié d/é: %ab%(qfo

~
shieldMderial CableShieldMaterialKint | herite de: (Cablelnfy

isStrandFill Boolean \(érité }!Q: CablélInfo

usage ConductorUs?gé(ind

de: Conductorinfo

her
h\éQté>e: Conductorinfo

phaseCount Integer K

insulationMaterial ndm%tiowé) rk}ité de: Conductorinfo
n

insulatiopThickness érité de: Conductorinfo

Le
yanN
insulated /‘B\}s@an\ hérité de: Conductorinfo

AN
l
aliasNanje (\ } s@ng N\ hérité de: IdentifiedObject

localNane O\ s%'»@ > hérité de: IdentifiedObject

descriptipn /\ Strﬁm\ ~ > hérité de: IdentifiedObject

mRID hérité de: IdentifiedObject

Stxing
name \ \ \Qny}‘; hérité de: IdentifiedObject

pathNam< \ NN String hérité de: IdentifiedObject

w
Le Tableau,75 montre toutes les extrémités d'association de ConcentricNeutraICabIeInr‘o avec
les auttes—clas

m
| ca
A

(2]

Tableau 75 — Extrémités d'association de AssetModels::
ConcentricNeutralCablelnfo avec les autres classes

[mult [mult vers] nom type description
a
partir
de]
[0..7] [1..1] WireType WireType Type de fil utilisé pour ce cable a neutre

concentrique.

[1..1] [1..*] WireArrangements WireArrangement hérité de: Conductorinfo

[0..1] [0..*] ConductorSegments DistributionLineSegment hérité de: Conductorinfo
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6.2.5.13 Conductorinfo

Données relatives au conducteur.

— 257 —

Le Tableau 76 montre tous les attributs de Conductorinfo.

Tableau 76 — Attributs de AssetModels::Conductorinfo

nom type description

usage ConductorUsageKind Usage de ce conducteur.

phaseCount Integer Nombre de phases (neutre compris) a retenir. Il
comnvientdeTéduire-toutfitgutetgddetemmbre
en retour par la terre. Zu m\

insulatiopnMaterial ConductorinsulationKind (si conducteur isolé) @au utiNsé N
I'isolant. )K Q\

insulationThickness Length (si conducteur}o\é\ﬁpa\m\\dg\ksw

insulated Boolean True (vrai) si ﬁs\con%sﬁ \st ke\ )

aliasNanme String hérité d<Id\N\\§d%e\t \

descriptipn String hWW%bng

localNanje String Iﬁérit?/dg: Id@&{ifi&‘%e@

mRID String (‘ h\w@/e: /agnti%d\omect

name String < < N\ (ﬁéritékje:\d_e)ntiﬁe&)bject

pathNanle String r%{ité des IdentlfiedObject

Le Tablleau 77 montre t octation de Conductorinfo avec les| autres

classeqd.

[mult [mul’v no

partir
de]

e

description

[1.1] @{i ng\me s

WireArrangement

Tous les agencements des fils (fils

simples) qui composent ce conducfeur.

[0..1] [0..%] ductor egments DistributionLineSegment Tous les segments de conducteur décrits
par ces données relatives au
conducteur.

6.2.5.14 DistributionWindingTest

Résultats d'essai pour un ou plusieurs enroulements de transformateur. lls peuvent

comprendre les essais de court-circuit ou de circuit ouvert (excitation). Les résultats d'essai
de court-circuit comprennent les pertes par les charges et les impédances de fuite. Les

résultats d'essai de circuit ouvert peuvent comprendre les pertes sans charge,
d'excitation, les déphasages et

le courant

la tension induite. Pour les enroulements triphasés,
I'excitation peut étre directe (la valeur par défaut) ou homopolaire.

Le Tableau 78 montre tous les attributs de DistributionWindingTest.
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Tableau 78 — Attributs de AssetModels::DistributionWindingTest

nom type description
fromTapStep Integer Nombre de régleurs de I'enroulement “from”
(départ) de la paire d'essai.
aliasName String hérité de: IdentifiedObject
description String hérité de: IdentifiedObject
localName String hérité de: IdentifiedObject
mRID String hérité de: IdentifiedObject
name String hérité de: IdentifiedObject
pathName String hérité de: IdentifiedObject /
Le Tableau 79 montre toutes les extrémités d'association de Distrib dinglest avec les
autres flasses.
Tableau 79 — Extrémités d'association
DistributionWindingTest avec l€s a
[mult [mult vers] nom type \) \l{scription
a
partir G
de]
[0..%] [1..1] FromWinding Windi fo Enrodiement auquel est appliqué(e) la
tension ou le courant pendant I'esshi.
6.2.5.1p EndDeviceMode
Documegntation gowr de dispositif final particulier élaboré jpar un
fabricant.
Le Tableau 80 n 5 de EndDeviceModel.

Attributs de AssetModels::EndDeviceModel

&n}mk \\ type description
modelNumber D) \ String hérité de: AssetModel
modelVefsion \/ String hérité de: AssetModel
corporat¢ StandardKind CorporateStandardKind hérité de: AssetModel
usageKind AssetModelUsageKind hérité de: AssetModel
weightTotal Weight hérité de: AssetModel
aliasName String hérité de: IdentifiedObject
description String hérité de: IdentifiedObject
localName String hérité de: IdentifiedObject
mRID String hérité de: IdentifiedObject
name String hérité de: IdentifiedObject
pathName String hérité de: IdentifiedObject

Le Tableau 81 montre toutes les extrémités d'association de EndDeviceModel avec les autres

classes.
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Tableau 81 — Extrémités d'association de AssetModels::
EndDeviceModel avec les autres classes

[mult [mult vers] nom type description
a
partir
de]
[0..1] [0..*] EndDeviceAssets EndDeviceAsset Tous les biens de dispositifs finals qui
sont de ce modele.

6.2.5.16__ OpenCircuitTest

le“courant
iphasés,

Les rédultats d'essai de circuit ouvert peuvent comprendre les pertes s
d'excitgtion, les déphasages et la tension induite. Pour les
I'excitajion peut étre directe (la valeur par défaut) ou homopolaire.

Pour la

Le Tab

(\ I\
nom Qﬁ)e (\\ 8 ( U ‘\/Jescription

excitingQurrent PerCent urant\d'excifation mesuré a partir d'un egsai
citation) de circuit ouvert monophasé ¢u
lrec
excitingQurrentZero PerCent Md excitation mesuré a partir d'un e$sai
xcitation) de circuit ouvert homopolaire
noLoadlLpss W\&tlv ertes mesurées a partir d'un essai (d'exci{ation)
[\ de circuit ouvert monophasé ou direct.
noLoadlLpssZero iveP w&\> Pertes mesurées a partir d'un essai (d'excifation)
de circuit ouvert homopolaire.

fromTap$tep ( \iqtew hérité de: DistributionWindingTest
A

aliasNanje ( \ sm\ ) hérité de: IdentifiedObject

descriptipn /\\ \ SN hérité de: IdentifiedObject
localNanje \ AN \ “Stirfg hérité de: IdentifiedObject
mRID & \ \ String hérité de: IdentifiedObject
name ) \ String hérité de: IdentifiedObject

{

pathNam String hérité de: IdentifiedObject

Le Tableau 83 montre toutes les extrémités d'association de OpenCircuitTest avec les autres
classes.

Tableau 83 — Extrémités d'association de AssetModels::
OpenCircuitTest avec les autres classes

[mult [mult vers] nom type description
a
partir
de]
[0..%] [0..*] MeasuredWindingSpecs ToWindingSpec Tous les autres enroulements mesurés
au cours de cet essai.
[0..7] [1..1] FromWinding WindinglInfo hérité de: DistributionWindingTest
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ctorinfo

Données relatives au conducteur aérien.

Le Tableau 84 montre tous les attributs de OverheadConductorinfo.

Tableau 84 — Attributs de AssetModels::OverheadConductorinfo

61968-11 © CEI:2010

nom type description
phaseConductorCount Integer Nombre de brins conducteurs du faisceau
symétrique (1 a 12).
phaseCoprductorSpacitg temgth Bistarceemtre-brimscomductetrsaTs T
faisceau symétrique. (m \
neutrallnsulationThickness Length (si applicable) Epaiss @ I'isotant (h\
conducteur neutre./e\ Q\
usage ConductorUsageKind hérité de: Cond tohn\fo\
phaseCount Integer hérité de: Congc(uctor \
insulatiopMaterial ConductorinsulationKind hérité d<CM&oM‘ \
insulatiopnThickness Length hé}&mwct Inh\\/
insulated Boolean Iﬂérit?@: C&\Quct nfo>
aliasName String (_ h\é\wg}/e: /dgnti%d\()bject
descriptipn String < < N\ (ﬁérité&je:\d_e)ntiﬁe&)bject
localNanje String h\é{ité des Ident{fiedObject
mRID String F \Qérik\de: IdentifiedObject
name String \ \ \ \@Me: IdentifiedObject
pathName Ny}ité de: IdentifiedObject
O/
Le Tableau 85 r@e 'association de OverheadConductorinfo avec les
autres rlasses.
ableau.8 ) ités d'association de AssetModels::
<\ verheadConductorinfo avec les autres classes
[m‘ult ult s‘] no type description
pa?'tir
de]
[1..1] [1£*]'WireArrangements WireArrangement hérité de: Conductorinfo
[0..1] fo~—“fComductorSegmemnts BistributiontimeSegment et de—Comductortnfo
6.2.5.18 ShortCircuitTest

Les résultats d'essai

de court-circuit comprennent les pertes par les charges et les

impédances de fuite. Pour les enroulements triphasés, I'excitation peut étre directe (la valeur
par défaut) ou homopolaire. Il doit y avoir au moins un enroulement ("to") en court-circuit.

Le Tableau 86 montre tous les attributs de ShortCircuitTest.
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Tableau 86 — Attributs de AssetModels::ShortCircuitTest

nom type description

leakagelmpedance Impedance Impédance de fuite mesurée a partir d'un essai
de court-circuit monophasé ou direct.

leakagelmpedanceZero Impedance Impédance de fuite mesurée a partir d'un essai
de court-circuit direct.

loadLoss KWActivePower Pertes par les charges a partir d'un essai de
court-circuit monophasé ou direct.

loadLossZero KWActivePower Pertes par les charges a partir d'un essai de
court-circuit homopolaire.

fromTap$tep Integer hérité de: DistributionWindiﬁgTe?t\

aliasNane String hérité de: IdentlfledObjgét\\

descriptipn String hérité de: Identlfledébj\\\t\ \

localNanje String hérité de: Identi (}h{ec\[\

mRID String hérité de: |der\fiedm \ \/

name String hérité d&ld%&i@{j%&q \

pathName String hé/zrf@m}m@%bjégt

N
Le Tabjeau 87 montre toutes les extrémitd iatio dgh CircuitTest avec led autres

classeq.
Tableau 87 — Extré de AssetModels
gh\tC/u{e es classes

[mult [mult vers]dMom N W description

a
partir

de] N
[0..%] [1..%] ShortM di TWgSpec Tous les autres enroulements en curt-

\/\ circuit au cours de cet essai.

[0..7] [1..1] From |nd g Wixdinglnfo hérité de: DistributionWindingTest

6.2.5.1

Donnégs relati

Cablelnfo

au sable a blindage en ruban.

Le Tab

eal 88 montre tous les attributs de TapeShieldCablelnfo

Tableau 88 — Attributs de AssetModels::TapeShieldCablelnfo

nom type description

tapeLap PerCent Pourcentage de la largeur du blindage en ruban
qui se chevauche dans chaque enveloppement,
typiquement 10 % a 25 %.

tapeThickness Length Epaisseur du blindage en ruban, avant
I'enrubannage.

constructionKind CableConstructionKind hérité de: Cablelnfo

diameterOverCore Length hérité de: Cablelnfo

diameterOverlnsulation Length hérité de: Cablelnfo

diameterOverJacket Length hérité de: Cablelnfo
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nom type description
diameterOverScreen Length hérité de: Cablelnfo
nominalTemperature Température hérité de: Cablelnfo
outerJacketKind CableOuterJacketKind hérité de: Cablelnfo
sheathAsNeutral Boolean hérité de: Cablelnfo
shieldMaterial CableShieldMaterialKind hérité de: CableInfo
isStrandFill Boolean hérité de: Cablelnfo
usage ConductorUsageKind hérité de: Conductorinfo
phaseCount Integer hérité de: Conductorinfo
insulationMaterial ConductorinsulationKind hérité de: Conductorinfo /
insulatiopnThickness Length hérité de: Conductorlnfg/\\ N\
insulated Boolean hérité de: Conduct({ﬁ}g \
aliasNanje String hérité de: Iderpjﬁxd(}bj\ea\ \
descriptipn String hérité de: Ider\Q‘iedm
localNanje String hérité dé: Id%ﬁ@e\dm \
mRID String héyf@@\lq}mi{e@om&it
name String ?(érit@?: Ide ifie}“@QE}Q
pathName String \(l\é&i’té)z{e:/ﬁw\ntifi\édg)bject
: U
Le Tableau 89 montre toutes les extrémités d'assaciation de TapeShieldCablelnfo ayec les
autres flasses.
Tableau iation de AssetModels::

p les autres classes

[m‘ult [m@s] om \Lﬁe description
a
partir
il AN
[1..1] [1..%] W}{Ahﬂng\m@x{s \MeArrangement hérité de: Conductorinfo
[0..1] [0..7] ondkk}\s\eg\qerh\ > DistributionLineSegment hérité de: Conductorinfo
X

6.2.5.2
Pour lgs\&ssais de court-circuit, spécifie I'enroulement et la prise pour tous les enroulements

en cou

t-CIrcuit.

Pour les essais de circuit-ouvert, spécifie I'enroulement, la prise, la tension induite, et I'angle
induit pour tous les éventuels enroulements non excités qui ont mesurés au cours de l'essai.
Cela ne s'appliquera pas si seuls le courant d'excitation et les pertes sans charge ont été
mesurés.

Le Tableau 90 montre tous les attributs de ToWindingSpec.
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Tableau 90 — Attributs de AssetModels::ToWindingSpec

nom type description
toTapStep Integer Nombre de régleurs de I'enroulement “to”
(destination) de la paire d'essai.
phaseShift AngleDegrees (si essai de circuit ouvert) Déphasage mesuré
sur I'enroulement “to” en circuit ouvert,
I'enroulement "from" étant a la tension assignée
de I'enroulement "from" et tous les autres en
circuit ouvert.
voltage Voltage (si essai de circuit ouvert) Tension mesurée sur
I'enroulement “to” en circuit ouvert, I'enroulement
from" etant a 1a tension asgign
I'enroulement "from" et t les autres en dircuit
ouvert.
aliasNane String hérité de: Identlfled@/b\j\e\\t\ \
descriptipn String hérité de: Iden}yﬁe\O\Qlec\\
localNanje String hérité de: Ider}ﬁfiedo jext \
mRID String hérité de%uf\}e\m%e{t \
name String h(y@%\g\ehﬁﬂtﬁ)bj&t
pathNanle String }(érit(dt;: |dén@e§f@@@>
Le Tabjeau 91 montre toutes les extré associationde ToWindingSpec avec les autres
classeq.
n de AssetModels::
utres classes
[mult [muIt vers] no description
a
partir
de]
N
[0..7] [1..1] ToWin windinglnfo Enroulement en court-circuit dans din
essai de court-circuit, ou mesuré pour la
tension et I'angle induits dans un epsai
de circuit ouvert.
[0..7] irchi es OpenCircuitTest Tous les essais de circuit ouvert dgns
lesquels cet enroulement a été meguré.
[1..%] [0..%] or}}lrcu TM ShortCircuitTest Tous les essais de court-circuit dans
lesquels cet enroulement a été en ¢ourt-
circuit.
6.2.5.21 Transformerinfo

Jeu de données relatives au transformateur, issues d'une bibliothéque d'équipement.

Le Tableau 92 montre tous les attributs de Transformerinfo.
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Tableau 92 — Attributs de AssetModels::Transformerinfo

nom type description
aliasName String hérité de: IdentifiedObject
description String hérité de: IdentifiedObject
localName String hérité de: IdentifiedObject
mRID String hérité de: IdentifiedObject
name String hérité de: IdentifiedObject
pathName String hérité de: IdentifiedObject

Le TabJeau 93 montre toutes les extrémités d'association de Transfo autres
classes.
Tableau 93 — Extrémités d'association de Asset
Transformerinfo avec les autreZNa\
[mult [mult vers] nom type
a
partir

de]

(\
[1..1] [1..*] WindingInfos Windin foQ

[0..1] [0..*] Transformateurs Distrj utlonTran ormer Tous les transformateurs qui peuvgnt
étre décrits par ces données relatijes au
transformateur.

6.2.5.2p Wmd{;
Donnégs relative
Le Tableau 94 myntr

s de Windinglnfo.

/\ W Attributs de AssetModels::Windinglnfo

\"Q’N \ type description

phaseAngle Integer Angle de phase d'enroulement ou 360 degrgs
sont représentés par des heures d'horloge pt,
donc, les valeurs valides sont {0, ..., 11}. Ppr

exemple, pour exprimer le code d'enroulement
'Dyn11', régler les attributs comme suit:
‘connectionKind' = Yn et 'phaseAngle' = 11.

connectionKind WindingConnection Sorte de la connexion de cet enroulement.

emergencyS ApparentPower Puissance apparente pouvant étre supporté par
I'enroulement dans des conditions d'urgence.

insulationU Voltage Puissance nominale de tension au niveau
d'isolement de base.

r Resistance Résistance CC de cet enroulement.

ratedS ApparentPower Puissance apparente assignée normale de cet

enroulement.

ratedU Voltage Tension assignée de cet enroulement: entre
phases pour les enroulements triphasés et soit
entre phases, soit entre phase et neutre pour les
enroulements monophasés.
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nom type description

shortTermS ApparentPower Puissance apparente pouvant étre supporté par
cet enroulement sur une courte période.

sequenceNumber Integer Numéro de séquence pour cet enroulement,
correspondante a I'ordre de I'enroulement dans
I'attribut TransformerBank.vectorGroup. Il
convient que I'enroulement de plus haute tension
soit le '"1".

aliasName String hérité de: IdentifiedObject

description String hérité de: IdentifiedObject

localName String hérité de: IdentifiedObject

mRID String hérité de: IdentifiedObject /

name String hérité de: IdentifiedObng(t\\ ~

pathName String hérité de: Identified@/t%i\ct\ \

Le Tableau 95 montre toutes les extrémités d'associati autres
classeq.
Tableau 95 — Extrémités d'associati
Wmdmgln avec I s
[mult [mult vers] nom description
a

partir

de]

[1..1] [0..*] WindingTests istri ut|o in ngTe t Tous les essais d'enroulement pengant
lesquels la tension ou le courant a gté
appliqué(e) a cet enroulement.

[0..1] [0..*] Windings st ut|o ra\n§t€rmerW Tous les enroulements décrits par ¢es
données relatives aux enroulemenfs.

[1..1] [0..*] ToWi Win ng pec Régleurs et mesures de tension/d'gngle
induit(e) pour les essais dans lesquels

\/\ cet enroulement n'a pas été excité.

[1..%] [1..1] Trans rm Msformerlnfo Données relatives au transformate(r
dont la description de cet enroulement
fait partie.

6.2.5.2

Identifi

cation, espacement et configuration des fils d'un Conductor (conducteur) en f

pnction

de leur type.

Le Tableau 96 montre tous les attributs de WireArrangement.
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Tableau 96 — Attributs de AssetModels::WireArrangement

nom type description
position Integer Numéro de position sur la structure
correspondant a ce fil. Par exemple, utiliser 1..3
pour les phases et 4 pour le neutre sur une
structure triphasée. Les affectations de phase
individuelles importent; par exemple, ABC
produira un jeu de parametres de ligne
déséquilibrés, par phase, différent de celui
produit par BAC.
mountingPointX Length Distance horizontale signée allant du premier fil
au point de référence commun.
mountingPointY Length Hauteur au-dessus du sol cfﬁ pre}YQr fil
aliasNanje String hérité de: IdentifiedOij{t\\ \
descriptipn String hérité de: |dentifiec(§bj\}[\ \
localNanje String hérité de: Identi O\\j\ea\
mRID String hérité de: Ider}t\fiedm
name String hérité d@e\nt&@{im \
pathName String hgﬁwﬁ)bjé«"t
Le Tahleau 97 montre toutes les §S0Cj tion ireArrangement ayec les
autres flasses.
Tableau 97 — Extré de AssetModels::
mr?nge\ les.aurtres classes
[mult [mult vers™mom N W description
a
partir
de] S
[0..] [1..1] WireTM<\ Typ Type de fils utilisé pour cet agencement
A ~ N0 de fils.
[1..7] [1..1] CondUgtorinfi Conductorinfo Données relatives au conducteur
auxquelles cet agencement de fils
(\ appartient.
N\
6.2.5.24 WireJype
Fil congueteur (selon les spécifications de I'lEEE). Type spécifique de fil ou de combjnaison

d fl H LA ] ol £ Ll A 4 4 ] £ A1 $ae
e I S, NMUITT ToUIT o TCO UllTo UTO AUllT o, LAapadUIT UT UhdliopuUlticl 1T Luurdrit TIicuiniiygucT.

Le Tableau 98 montre tous les attributs de WireType.

Tableau 98 — Attributs de AssetModels::WireType

nom type description
material ConductorMaterialKind Matériau du fil.
sizeDescription String Décrit le calibre ou la section du fil (par exemple,
4/0, #2, 336.5).
radius Length Rayon extérieur du fil.
strandCount Integer Nombre de brins dans le fil.
coreRadius Length (en présence de matériau différent pour I'ame)

Rayon de I'dme centrale.
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nom type description

coreStrandCount Integer (si utilisé) Nombre de brins dans I'ame d'acier.

gmr Length Rayon moyen géométrique (Geometric Mean
Radius). Si le conducteur est remplacé par un
tube clos et fin de rayon GMR, sa réactance est
alors identique a celle du conducteur réel.

ratedCurrent CurrentFlow Intensité de courant maximal que le fil peut
supporter dans des conditions thermiques
énoncées.

rAC25 Resistance Résistance CA linéique du conducteur a 25 °C.

rAC50 Resistance Résistance CA linéique du conducteur a 50 °C.

rAC75 Resistance Résistance CA linéique du P’ondh’s{eur a.75°C.

rDC20 Resistance Résistance CC Iinéique(Ju\‘cor}d%te\m\e‘l 2( °C.

aliasNanje String hérité de: Identified@/b}e\\ct\ \

descriptipn String hérité de: Iden/ﬁe\ébi \\

localNanje String hérité de: Ideé\fled&b}é\c\ \ )

mRID String hérité d<d\ml\9\d%e\ \

name String he}réd\l\a.%&kﬂe}&)b%

pathName String

Le Tahleau 99 montre toutes

r(érité(ay: |d§s&ﬁ%®qe9>
\

e WireType avec les| autres

classeq.
Tableau h de AssetModels
[mult [mult vers] no description
a
partir
de]

[1..1]
Concentrlc eut blethfos

Con \nﬂlcNeutraICabIeInfo Tous les cables a neutre concentrique

utilisant ce type de fil.

WireArrangement

Tous les agencements de fils utilisant ce
type de fil.

6.2.6 Paquetage Work
6.2.6.1 Généralités

B
N

Ce paquetage contient les classes d'informations centrales qui soutiennent les applications
de gestion de travaux et de planification d'extension de réseau.

La Figure 39 montre le diagramme logique WorkInheritance.
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«enumeration»
WorkKind

construction
inspection
maintenance
service
meter
disconnect
reconnect
other

Ce diagramme montre la hiérarchie d'héritage pour les
paquetpge, ainsi que les énumérations et les types compoy

La Figyre 40 montre le diagramme logique WorkOvepVie

Ce diag

6.2.6.2

Le Tab

IEC L 11585/10

\\\\

Doc e

+ kind: WogtkKind [O..

1
+ priority: \Strin 1]
+ reﬂ_ge\tD teT| squ D ime [0..1]

IEC 1586/10

ique Work..WorkOverview

afives issues de ce paquetage.

Tableau 100 — Libellés de Work::WorkKind

de ce

libellé

description

construction

inspection

maintenance

service

meter

disconnect

reconnect

other
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6.2.6.3 Work

Document utilisé pour demander, déclencher, suivre et enregistrer des travaux. Il est
synonyme de Work Breakdown Structure (WBS, structure de répartition du travail), qui est
traversée par I'association récursive (actuellement informative) de Work.

Remarquer que le nom de la tache est égal au nom WBS, qui est donné dans l'attribut hérité
"name".

Le Tableau 101 montre tous les attributs de Work.

Tableau 101 = Attributs de Work::Work

(

nom type deszﬁ/[morr\

kind WorkKind Sorte des travaux. (\ \

priority String Priorité des tr%\\ \ \

requestOateTime AbsoluteDateTime Date et heure\laqu}ﬁ% b\gvaw majndé.

category| String hérité d@o\t}Q\v\nt\ \
\

createdQateTime AbsoluteDateTime hm\m

lastModifiedDateTime AbsoluteDateTime ?(érit@“?: Do me\n(\)

revisionNumber String \Q\ér«'rté/{e:ps\cun}én;

subject String < < D 6éritékge: \Se)cth

title String N\ h\é\ité der ment

docStatuls Status ( \\érit?z\Qe: Document
N

status Status \ \ \ éMe: Document
electronipAddress E%c{(onicA%fQ N N)é)rité de: Document

aliasNanje ing (\ hérité de: IdentifiedObject

descriptipn &y%\ > hérité de: IdentifiedObject

localNanje N AN sting N hérité de: IdentifiedObject

mRID /\& \stqng\/\ hérité de: IdentifiedObject

name O\ tring__/ hérité de: IdentifiedObject

pathNam

/\
%
&

hérité de: IdentifiedObject

Le Tab 5SEes.

Tarbleau 102 — Extrémités d'association de Work::Work avec les autres cIassys

[mult [mult vers] nom type description
a
partir
de]
[0..7] [0..*] Customers Customer Tous les clients pour lesquels ce travail
est accompli.
[0..%] [0..*] ActivityRecords ActivityRecord hérité de: Document
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Ce paquetage contient les classes d'informations centrales qui soutiennent les applications
de facturation client.

La Figure 41 montre le diagramme logique Customersinheritance.

Core::
IdentifiedObject

7

Cormpmon::
Lodation

Common::
Organisation

A
[

Common::
Agreement

Common::
Document

S

ServicdLocation

Customer |

s'b\{w
N/

ariff | | PricingStr|

cture

ServiceCategory| | CustomerAgreem@\gu

«enumeration»

«enumeration»

pumpingLoad
wipdMachine

commerciallndustrial

enprgyServiceSupplier [

enprgyServiceScheduler
internalUse
other

Ce dia
paquet

La Figu

«enymeratigny,
CustomerKind ServiceKind 2 eveyqueKin
redidential electricity residential
redidentialAndCommercial gas non tial
redidentialAndStreetlight water onmimetgial
redidentialStreetlightOthers time industrial
redidentialFarmService hea irrigation

0

1EQ

1587/10

de ce
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Location
Document ) . i i
+ CustomerAccount +Servicelocations Servicelocation
CustomerAccount -
1 0.x| + accessMethod: String [0..1]
+ siteAccessProblem: String [0..1]

+ needslinspection: Boolean [0..1]

+CustomerAgreements  + CustomerAgreements

—— | 0..% |o..*
Organisation
Customer Agreement
+ kind: CustomerKind [0..1] +Customer +CustomerAgreements CustomerAgreement + CustomerAgreements
+ specialNeed: String [0..1] [ 0.+| *+ billingCycle: String [0..11| o « «informative»
+ vip: Boolean [0..1] " | + budgetBill: String [0..1] ServiceC ]
+ pucNumber: String [0..1] + loadMgmt: String [0..1] +5ServiceCategory
+ status: Status [0..1] IdentifiedObject

+ CustomerAgreements | 0..*

ServiceCategpry

+PricingStructures | 0..* + kintk_ServiceKjnd [0..1]

Document +ServiceCategory\ 1

PricingStructure

code: String [0..1] + PricingStxuctur
revenueKind: RevenueKind [0..1]
taxExemption: Boolean [0..1] 0.,
dailyEstimatedUsage: Integer [0..1]
dailyCeilingUsage: Integer [0..1]

dailyFloorUsage: Integer [0..1]

o+

+PricingStructures | 0..*

+Tariffs | 0..)

/N
Dogument
+\ start te:\\bs eDateff0.4]
+ dDate: AbsoljteDatenN0..1]

IEC 1$88/10

Figure 42 — Diagramme
Ce diagramme montre les s

6.2.7.2 Enumeérati
Sorte de client.lz>
Le Tableau 103 mon

¥— Libellés de Customers::CustomerKind

AN

residentip

\ \\;l@»% description

residentiFIAndCommerM

-

residentigiAuuou eettght

residentialStreetlightOthers

residentialFarmService

commerciallndustrial

pumpingLoad

windMachine

energyServiceSupplier

energyServiceScheduler

internalUse

other
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6.2.7.3 Enumération RevenueKind

Classification comptable du type de recettes recueillies pour le CustomerAgreement, utilisée
typiquement pour ventiler les comptes pour la comptabilité des recettes.

Le Tableau 104 montre tous les libellés de RevenueKind.

Tableau 104 — Libellés de Customers::RevenueKind

libellé description

residential

nonResidential /

commerdial /\\

EaN
industria /\ \

rgation NARNON

streetLight \ \ \ )

other IO\

6.2.7.4 Enumeération ServiceKind

Sorte de service.

Le Tableau 105 montre tous les libellég de Servige

Tabl@fﬁb{

ers::ServiceKind

1Né ) (\ description

aiectri S S
NANENAN

water

gas \/
N\

time \

heat

C
iz | AN LN

coweragh ~ L NN D

rates \

tvLicencg

internet

other

6.2.7.5 Customer

Organisation recevant des services de la part de ServiceSupplier.

Le Tableau 106 montre tous les attributs de Customer.
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Tableau 106 — Attributs de Customers::Customer

nom type description

kind CustomerKind Sorte de client.

specialNeed String True (vrai) si I'organisation cliente a des besoins
de services spéciaux tels que soutien vital,
hopitaux, etc.

vip Boolean True (vrai) s'il s'agit d'un client important.
L'importance concerne des sujets différents de
ceux contenus dans I'attribut 'specialNeed'.

pucNumber String (si applicable) Numéro d' |dent|f|cat|on de la
Commisston-des—ertreprises—aeSservieespyblics

(Public Utility Commission,(PUC).

status Status Statut de ce client. /\< N

streetAddiress StreetAddress hérité de: Organisa@n\

postalAddress PostalAddress hérité de: Org(aﬁi\sa@\ \

phone1 TelephoneNumber hérité de:/C(géanatl\(\)& \ \/

phone2 TelephoneNumber hérité dc&rg\m'é%tiéxk >

electronicAddress ElectronicAddress héfité de\g\aiu{s\tlon\

aliasNanje String }(erlt(} Ide}l(etbb;@/zt)

descriptipn String /& \tgéf/elé ({\é\ntlfle bject

localNanje String \ \ ) (Qente‘{ : IdentifiedObject

mRID String N\ hé‘@ de tdertifiedObject
name String ( \é\rité - |dentifiedObject
pathName

'\§r|ng/\\ \ \ }é{Me: IdentifiedObject
N

Le Tahleau 107 n autres
classeq.
[mult ult V\N ngm type description
a
partir
de]
[0..1] 2 EndD sets EndDeviceAsset Tous les biens de dispositifs finals |[de ce
client.
[1..1] {o—}-CustomerAgreements CustemerAgreement Foustes—aceerds—de—ece—ehent
[0..7] [0..*] Works Work Toutes les taches accomplies pour ce
client.

6.2.7.6 CustomerAccount

Affectation d'un groupe de produits et de services achetés par le client Customer par un
accord client CustomerAgreement, utilisée comme mécanisme de facturation et paiement
client. 1l contient les informations communes issues de divers types d'accords
CustomerAgreements pour créer des facturations (factures) pour un client Customer et
recevoir un paiement.

Le Tableau 108 montre tous les attributs de CustomerAccount.
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Tableau 108 — Attributs de Customers::CustomerAccount

nom type description
category String hérité de: Document
createdDateTime AbsoluteDateTime hérité de: Document
lastModifiedDateTime AbsoluteDateTime hérité de: Document
revisionNumber String hérité de: Document
subject String hérité de: Document
title String hérité de: Document
docStatus Status hérité de: Document
status Status hérité de: Document
. . T . N
electronipAddress ElectronicAddress hérité de: Document/\< (\
aliasNanje String hérité de: Identifie bjé\"\t
descriptipn String hérité de: Ideq(fmo\b}gct\ \
localNanje String hérité de; dentiiedQbjédy
mRID String hérité déﬁdgn}ﬁe\{@bj\}o{\ >
name String hgrité de: [dentifiedObje
pathNanle String = b&érité d}: Ifc\ierh?ﬁ\edM
&0
Le Tabhleau 109 montre toutes les ex ‘associationr—de CustomerAccount ayec les
autres flasses.
tion de Customers::
(\ autres classes
[mult [mulg'versf\nom \t>e description
a
partir (\
de] A \/\
[0..1] [0..*] PayméntTransactions \T@saction Toutes les transactions de paiement
pour ce compte client.
[1..1] [0..7] ustWe m%} CustomerAgreement Toutes les accords pour ce compte]
client.
N
[0..%] waﬁ%ﬁkds > ActivityRecord hérité de: Document
)
6.2.7.7 CustomerAgreement

Accord entre le client Customer et le prestataire de services ServiceSupplier pour payer le
service en un emplacement spécifique de service ServicelLocation. Il consigne certaines

informations de facturation concernant

le type de service fourni

en l'emplacement

ServicelLocation et est utilisé pendant la création du débit pour déterminer le type de service.

Le Tableau 110 montre tous les attributs de CustomerAgreement.
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Tableau 110 — Attributs de Customers::CustomerAgreement

nom type description
billingCycle String Jour de cycle auquel le compte client associé
sera normalement facturé, utilisé pour
déterminer le moment de production de la
facture.

budgetBill String Code de projet de budget.

loadMgmt String Code de gestion de charge.

signDate AbsoluteDate hérité de: Agreement

validitylnterval DateTimelnterval hérité de: Agreement

category| String hérité de: Document (

createdOateTime AbsoluteDateTime hérité de: Document/\& (\

lastModifiedDateTime AbsoluteDateTime hérité de: Documen \

revisionNumber String hérité de: Don{m\r&\\ \ \

subject String hérité de; cu\qen\ \

title String herlte/_d{\&{}r%t \ )

docStatuls Status hérité de.bx\cu}f& \

status Status s &ené d/é: Rocmx(ent

electronipAddress EIectroch}dr\e{s A )ente@e:@c\)}umeﬁ

aliasNanje String \I\érité}igz IdentjfiedObject

descriptipn String /k ¢ de: IdentifiedObject

localNanje String \ \éQe>e IdentifiedObject

mRID g/\\ \\ r%}ne de: IdentifiedObject

name f\ Strin \(érité de: IdentifiedObject

pathName /‘SN hérité de: IdentifiedObject

Le Tabjeau 111 oytesies exjremités d'association de CustomerAgreement ayec les

autres flasses.

1144 Extrémités d'association de Customers::
tomerAgreement avec les autres classes

[mult W nom type description

a
partir
de]

[0..7] [0..*] ServicelLocations ServicelLocation Tous les emplacements de service régis
par cet accord client.

[0..1] [0..*] AuxiliaryAgreements AuxiliaryAgreement Tous les accords auxiliaires (non liés a
des services) qui se rapportent a cet
accord client.

[0..7] [0..*] PricingStructures PricingStructure Toutes les structures de tarification
applicables a cet accord client.

[0..1] [0..*] ServiceDeliveryPoints ServiceDeliveryPoint Tous les points de livraison de service
régis par cet accord client.

[0..1] [0..*] MeterReadings MeterReading (susceptible d'étre déconseillé dans le
futur) Tous les relevés de lecture de
compteurs pour cet accord client.

[0..] [1..1] ServiceSupplier ServiceSupplier Fournisseur de service pour cet accord
client.

[0..] [1..1] CustomerAccount CustomerAccount Compte client propriétaire de cet accord.
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[m‘ult [mult vers] nom type description
pa?tir

de]
[0..7] [1..1] Customer Customer Client pour cet accord.
[0..7] [0..*] ActivityRecords ActivityRecord hérité de: Document

6.2.7.8 PricingStructure

Regroupement de composantes de tarification et de prix utilisé dans la création des débits
client r tBreso'Stobititt—seto ESOUe S S S peuve &treproposes a ur client.

Les ra , a la
classification des clients, aux caractéristiques de site, a la classific s sfructure
de tarification des droits, structure de tarification des dépdts, stpdc ffication des
services d'électricité, etc.) et a la comptabilité.
Le Tableau 112 montre tous les attributs de PricingStructure.
Tableau 112 — Attributs de Customeérs::Pyi
/N
nom type Vs \ ) / R deMption
code String ptte
la
revenueKind Re ueKind omptabilité) Sorte de recettes, souvent ufilisé
pour déterminer le délai de grace accordé, javant
que des actions de recouvrement ne soient
lancées contre un client (les périodes de griace
A varient entre les classes de recettes.).
taxExemption Boolean \) True (vrai) si la structure de tarification n'e$t pas
N imposable.
dailyEstimatedUsage te?;\ek/ Utilisé en lieu et place de la moyenne estinjée
réellement calculée lorsque I'historique de
l'usage n'est pas disponible, et saisi typiqugment
. manuellement par la comptabilité des tiers.
dailyCeil|n szﬁs\ Integer Quantité maximale absolue valide d'usage hon
exigé utilisée pour valider un usage non ex|gé
facturé a un client.
dailyFlogrUsage Integer Quantité minimale absolue valide d'usage fjon
exigé utilisée pour valider un usage non ex|gé
£ 3 - IH +

category String hérité de: Document
createdDateTime AbsoluteDateTime hérité de: Document
lastModifiedDateTime AbsoluteDateTime hérité de: Document
revisionNumber String hérité de: Document
subject String hérité de: Document
title String hérité de: Document
docStatus Status hérité de: Document
status Status hérité de: Document
electronicAddress ElectronicAddress hérité de: Document
aliasName String hérité de: IdentifiedObject

description String hérité de: IdentifiedObject
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