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Anwendungsbeginn 

Anwendungsbeginn für die von CENELEC am 2010-09-01 angenommene Europäische Norm als DIN-Norm 
ist 2011-04-01. 

 

Nationales Vorwort 

Vorausgegangener Norm-Entwurf: E DIN EN 61968-11:2009-12. 

Für diese Norm ist das nationale Arbeitsgremium K 952 „Netzleittechnik“ der DKE  Deutsche Kommission 
Elektrotechnik Elektronik Informationstechnik im DIN und VDE (www.dke.de) zuständig. 

Die enthaltene IEC-Publikation wurde vom TC 57 „Power systems management and associated information 
exchange“ erarbeitet. 

Das IEC-Komitee hat entschieden, dass der Inhalt dieser Publikation bis zu dem Datum (stability date) 
unverändert bleiben soll, das auf der IEC-Website unter „http://webstore.iec.ch“ zu dieser Publikation 
angegeben ist. Zu diesem Zeitpunkt wird entsprechend der Entscheidung des Komitees die Publikation 
– bestätigt, 
– zurückgezogen, 
– durch eine Folgeausgabe ersetzt oder 
– geändert. 

Für den Fall einer undatierten Verweisung im normativen Text (Verweisung auf eine Norm ohne Angabe des 
Ausgabedatums und ohne Hinweis auf eine Abschnittsnummer, eine Tabelle, ein Bild usw.) bezieht sich die 
Verweisung auf die jeweils neueste gültige Ausgabe der in Bezug genommenen Norm. 

Für den Fall einer datierten Verweisung im normativen Text bezieht sich die Verweisung immer auf die in 
Bezug genommene Ausgabe der Norm. 

Der Zusammenhang der zitierten Normen mit den entsprechenden Deutschen Normen ergibt sich, soweit ein 
Zusammenhang besteht, grundsätzlich über die Nummer der entsprechenden IEC-Publikation. Beispiel: 
IEC 60068 ist als EN 60068 als Europäische Norm durch CENELEC übernommen und als DIN EN 60068 ins 
Deutsche Normenwerk aufgenommen. 

Da sich die Benutzer der vorliegenden Norm der englischen Sprache als Fachsprache bedienen, wird die 
englische Fassung der DIN EN 61968-11 veröffentlicht. Für die meisten der verwendeten Begriffe existieren 
keine gebräuchlichen deutschen Benennungen, da sich die deutschen Anwender in der Regel ebenfalls der 
englischen Benennungen bedienen. Diese Norm steht nicht in unmittelbarem Zusammenhang mit Rechts-
vorschriften und ist nicht als Sicherheitsnorm anzusehen. 

Das Präsidium des DIN hat mit Präsidialbeschluss 1/2004 festgelegt, dass DIN-Normen, deren Inhalt sich auf 
internationale Arbeitsergebnisse der Informationsverarbeitung gründet, unter bestimmten Bedingungen allein 
in englischer Sprache veröffentlicht werden dürfen. Diese Bedingungen sind für die vorliegende Norm erfüllt. 
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Nationaler Anhang NA 
(informativ) 

NA.3 Begriffe 

Für die Anwendung dieses Dokuments gelten die Begriffe nach IEC 61968-2 sowie die folgenden. 

ANMERKUNG Für allgemeine Glossardefinitionen siehe Internationales Elektrotechnisches Vokabular IEC 60050. 

3.1 
energy management system  
(Energiemanagementsystem) 
EMS 
Computersystem, das eine Softwareplattform für die grundlegenden Supportdienstleistungen und eine Reihe 
von Anwendungen zur Sicherstellung der Funktionalität der elektrischen Energieerzeugung und der 
Übertragungseinrichtungen beinhaltet, um eine angemessene Sicherheit der Energieversorgung bei 
minimalen Kosten zu sichern 

3.2 
distribution management system  
(Verteilnetzmanagementsystem) 
DMS 
Computersystem, das eine Softwareplattform für die grundlegenden Supportdienstleistungen und eine Reihe 
von Anwendungen zur Sicherstellung der Funktionalität elektrischer Verteilnetze beinhaltet, um eine 
angemessene Sicherheit der Energieversorgung bei minimalen Kosten zu sichern 

3.3 
unified modeling language  
(Einheitliche Modelierungssprache) 
UML 
Formal und umfassend beschreibende Sprache mit Diagrammtechniken zur Darstellung von Software-
Systemen von der Anforderungsanalyse über Design und Implementierung bis zur Dokumentation. 

UML hat sich aus einer Sammlung von Methoden, die von verschiedenen Fachleuten zusammengetragen 
wurden, zu einem internationalen Standard entwickelt. CIM basiert auf UML für die Modelldefinition. 
Automatisierte Tools generieren die Dokumentation, Schemata und andere Objekte direkt aus UML. Ein 
Grundverständnis von UML ist erforderlich, um CIM zu verstehen. 

3.4 
Common information model with distributions extensions  
(Gemeinsames Informationsmodel mit Erweiterungen für Verteilnetze) 
DCIM 
Die Zusammenfassung des Kernstücks von CIM in IEC 1970-301 und zusätzlich in diesem Dokument 
definierter Pakete, IEC 61968-11. 

DCIM ist vorgesehen, um die meisten Modellierungsanforderungen aus dem Anwendungsbereich DMS zu 
adressieren; jedoch kann ein spezielles Projekt auch andere CIM-Pakete oder Erweiterungen benötigen. 

3.5 
profile  
(Profil) 
Teilmengen von DCIM-Klassen, -Verbindungen und -Merkmalen, die benötigt werden, um einen speziellen 
Schnittstellentyp zu definieren. 

Ein Profil kann in XSD-, RDF- und/oder OWL-Dateien beschrieben und zwischen den Anwendungen getestet 
werden. Ein Profil ist notwendig, um DCIM benutzen zu können. Weitere Profile sind in anderen Teilen der 
IEC 61968-Normenfamilie definiert. 
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3.6 
XML schema 
Schema zur Definition von Struktur, Inhalt und Bedeutung von „extensible markup language“ (XML)-Dateien. 

XML-Schemata sind in der Regel in Dateien mit einer „xsd“-Erweiterung zu finden. DCIM benutzt XSD-
Dateien zur Definition von Nachrichten zwischen Anwendungsprogrammen für die meisten Anwendungs- 
bereiche, außer für den Austausch von Modellen in Stromversorgungssystemen. 

3.7 
ressource description framework  
(Ressourcen Beschreibungssystem) 
RDF 
Der Webstandard (W3C) wird verwendet, um Informationsmodelle darzustellen. 

RDF ist leistungsstärker als XSD, da es Datenmodelle beschreiben kann und nicht nur eine XML-Datei. DCIM 
benutzt eine Teilmenge von RDF, um den Austausch von Modellen von Stromversorgungssystemen zu 
unterstützen. 

3.8 
Web ontology language  
(Web-Ontologiesprache) 
OWL 
OWL ist ein weiterer Webstandard (W3C), der RDF enthält und erweitert. 

OWL ist leistungsstärker als RDF bei der Unterstützung von Datentypen und Aufzählungen; bietet mehr 
Details zu Klassenbeziehungen und Assoziationen usw. Zukünftige DCIM-Profile können OWL benutzen.  
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Foreword 

The text of document 57/1058/FDIS, future edition 1 of IEC 61968-11, prepared by IEC TC 57, Power 
systems management and associated information exchange, was submitted to the IEC-CENELEC parallel 
vote and was approved by CENELEC as EN 61968-11 on 2010-09-01. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent 
rights. CEN and CENELEC shall not be held responsible for identifying any or all such patent rights. 

The following dates were fixed: 

– latest date by which the EN has to be implemented 
 at national level by publication of an identical 
 national standard or by endorsement 

 
 
(dop) 

 
 
2011-06-01 

– latest date by which the national standards conflicting 
 with the EN have to be withdrawn  

 
(dow) 

 
2013-09-01 

Annex ZA has been added by CENELEC. 

__________ 

Endorsement notice 

The text of the International Standard IEC 60968-11:2010 was approved by CENELEC as a European 
Standard without any modification. 

In the official version, for Bibliography, the following notes have to be added for the standards indicated: 

IEC 61968-3 NOTE   Harmonized as EN 61968-3. 

IEC 61968-4 NOTE   Harmonized as EN 61968-4. 

IEC 61968-9 NOTE   Harmonized as EN 61968-9 

IEC 61968-13 NOTE   Harmonized as EN 61968-13 

__________ 
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INTRODUCTION 

The IEC 61968 series of standards is intended to facilitate inter-application integration as opposed 
to intra-application integration. Intra-application integration is aimed at programs in the same 
application system, usually communicating with each other using middleware that is embedded in 
their underlying runtime environment, and tends to be optimised for close, real-time, synchronous 
connections and interactive request/reply or conversation communication models. Therefore, these 
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, database gateways, and operational stores. 

As used in IEC 61968, a distribution management system (DMS) consists of various distributed 
application components for the utility to manage electrical distribution networks. These capabilities 
include monitoring and control of equipment for power delivery, management processes to ensure 
system reliability, voltage management, demand-side management, outage management, work 
management, automated mapping and facilities management. Standard interfaces are defined for 
each class of applications identified in the interface reference model (IRM), which is described in 
IEC 61968-1. 
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APPLICATION INTEGRATION AT ELECTRIC UTILITIES –  
SYSTEM INTERFACES FOR DISTRIBUTION MANAGEMENT –  

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

 
 
 

1 Scope 

This International Standard specifies the distribution extensions of the Common Information Model 
(CIM) specified in IEC 61970-301. It defines a standard set of extensions of common information 
model (CIM), which support message definitions in Parts 3 to 9 of IEC 61968, IEC 61968-13 and 
IEC 61968-141). The scope of this document is the information model that extends the base CIM for 
the needs of distribution networks, as well as for integration with enterprise-wide information 
systems typically used within electrical utilities. The information model is defined in UML which is 
platform-independent and electronically processable language that is then used to create message 
payload definitions in different required formats. In this way, this standard will not be impacted by 
the specification, development and/or deployment of next generation infrastructures, either through 
the use of standards or proprietary means. 

For the purposes of this document, the distribution CIM (DCIM) model refers to the IEC TC 57 CIM 
model as defined by IEC 61970-301 and IEC  61968-11 (this document). 

The Common Information Model (CIM) is an abstract model of the major objects in an electric utility 
enterprise typically involved in utility operations. By providing a standard way of representing power 
system resources as object classes and attributes, along with their relationships, the CIM facilitates 
the integration of software applications developed independently by different vendors. The CIM 
facilitates integration by defining a common language (i.e., semantics and syntax) based on the CIM 
to enable these applications or systems to access public data and exchange information 
independent of how such information is represented internally. 

IEC 61970-301 defines a core CIM for Energy Management System (EMS) applications, including 
many classes that would be useful in a wider variety of applications. Due to its size, the CIM classes 
are grouped into logical Packages, and collections of these packages are maintained as separate 
International Standards. This document extends the core CIM with packages that focus on 
Distribution Management Systems (DMS) including Assets, Work, Customers, Load Control, 
Metering, and others. IEC 61970-3022) extends the CIM with packages that focus on Financial, 
Energy Scheduling, Reservation, and other market-related applications. Other CIM extensions may 
be published as International Standards, each maintained by a separate group of domain experts. 
Depending on a project’s needs, the integration of applications may require classes and packages 
from one or more of the 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 

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

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

3 Terms and definitions 

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

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

3.1  
energy management system  
EMS 
computer system comprising a software platform providing basic support services and a set of 
applications providing the functionality needed for the effective operation of electrical generation and 
transmission facilities so as to assure adequate security of energy supply at minimum cost 

3.2  
distribution management system  
DMS 
computer system comprising a software platform providing basic support services and a set of 
applications providing the functionality needed for the effective operation of electrical distribution 
facilities so as to assure adequate security of energy supply at minimum cost 

3.3  
unified modeling language  
UML 
formal and comprehensive descriptive language with diagramming techniques used to represent 
software systems, from requirements analysis, through design and implementation, to 
documentation 

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. 

3.4  
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 schema 
schema used to define the structure, content, and semantics of extensible markup language (XML) 
files 

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

3.7  
resource description framework  
RDF 

web (W3C) standard used to represent information models 

RDF is more powerful than XSD because it can describe a data model, not just an XML file. The 
DCIM uses a subset of RDF to support power system model exchange.  

3.8  
web ontology language  
OWL 

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

OWL is more powerful than RDF in supporting data types, enumerations, more details of class 
relationships and associations, etc. Future DCIM profiles may use OWL. 

4 CIM specification 

4.1 CIM modeling notation 

The CIM is defined using object-oriented modeling techniques. Specifically, the CIM specification 
uses the Unified Modeling Language (UML) notation, which defines the CIM as a group of packages. 

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

The UML notation is described in Object Management Group (OMG) documents and several 
published textbooks. 

4.2 CIM packages 

4.2.1 General 

The CIM is partitioned into a set of packages. A package is a general purpose means of grouping 
related model elements. The packages have been chosen to make the model easier to design, 
understand and review. The common information model consists of several sets of packages. 
Entities may have associations that cross many package boundaries. Each application will use 
information represented in several packages. 
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4.2.2 TC 57 CIM packages 

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

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

  IEC 61968-11 (this document). 

Figure 1 shows all currently defined TC 57 CIM normative packages and their dependency 
relationships. The dashed line indicates a dependency relationship, with the arrowhead pointing 
from the dependent package to the package on which it has a dependency. 

IEC61970

+  IEC61970CIMVersion

+  Informative

+  Domain

+  Core

+  OperationalLimits

+  Topology

+  Wires

+  Generation

+  LoadModel

+  Outage

+  Protection

+  Equivalents

+  Meas

+  SCADA

+  ControlArea

+  Contingency

+  StateVariables

IEC61968

+  IEC61968CIMVersion

+  Common

+  WiresExt

+  Assets

+  AssetModels

+  Work

+  Customers

+  Metering

+  LoadControl

+  PaymentMetering

+  Informative

CombinedVersion
{root}

+  date:  AbsoluteDateTime [0..1] =  2010- 01- 31
+  version:  String [0..1] =  iec61970CIM14v1...

 

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. 

IEC   1547/10 
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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

Metering PaymentMetering

Parts 4, 13

Part 6

Part 8

Part 9

Common

Assets

Work

Customers

LoadControl

AssetModels

WiresExt

Parts 4, 13

 

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

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

NOTE The contents of the CIM defined in this 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 format for Parts 3 to 9 of IEC 61968, 
IEC 61968-13 and IEC 61968-14. Other tool sets may also be used. 

IEC   1548/10 
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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 canonical 
data model for enterprise systems integration and thus needs to satisfy requirements for information 
exchanges among different systems, i.e., message payloads defined in Parts 3 to 9 of IEC 61968, 
IEC 61968-13 and IEC 61968-14. Custom extensions are the matter of non-standard projects and 
products. They can be used to leverage CIM for information models of specific applications or 
systems, or for non-standard integration needs. However, custom extensions are not maintained by 
IEC. 

The overall DCIM model has been evolving during many years, but has never been published as an 
IEC standard. For this first edition, the UML model has been split into normative and informative 
classes and their relationships. Only normative classes, with their attributes and normative 
relationships, are fully documented in Clause 6. At the time of editing, the normative classes and 
relationships are those required for IEC 61968-9 and IEC 61968-13. They are considered stable and 
are expected to change little. 

In contrast, informative classes and their informative relationships are not documented in this 
specification. They are present in the electronic UML model and will be promoted to normative 
classes stepwise, with the new editions of Parts 3 to 9 of IEC 61968 and IEC 61968-13. Some of 
those classes will be kept informative as long as they are considered unstable and likely to change, 
and others might be removed because they do not participate in standard information exchange. 

NOTE The next anticipated set of classes that is to be promoted from informative to normative in DCIM 11 for Edition 2 of 
this IEC 61968-11 are those needed to support the maintenance cycle of IEC 61968-3, IEC 61968-4, IEC 61968-9 and 
IEC 61968-13. 

4.3.3 Extensibility 

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

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

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

  If an extension is made for XSD only, a target namespace has to be different than a CIM XSD 
namespace to identify the origin of the extension. 

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

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

Currently, two grammars of XML are used for profile definition in IEC 61968 series. 

4.3.4.2 Using XML schema 

Messages defined within Parts 3 to 9 of IEC 61968 use combinations of nouns and verbs. The nouns 
usually refer to the classes defined within the DCIM model. 

The verb usually indicates which attributes are required. In the case of CREATE/CREATED and SHOW 

verbs, typically all attributes defined in a profile are required, while with GET, CANCEL/CANCELLED, 

DELETE/DELETED and CLOSE/CLOSED verbs only object identifiers are typically required. The 

CHANGE/CHANGED verb would require an object identifier and the values of attributes to be 

changed. 

The verbs defined for use within IEC 61968 compliant interfaces are specified in IEC 61968-1. 

4.3.4.3 Using RDF schema 

IEC 61970-501 defines a subset of RDF schema that is used for bulk network model exchanges. The 
profile format and header information is specified in IEC 61970-552-43), and is currently used by the 
profiles defined in IEC 61968-13. 

4.4 DCIM model concepts and examples 

4.4.1 General 

This subclause (4.4) describes some examples of modeling in the distribution domain with DCIM. 
They are complementary to the base CIM examples presented in IEC 61970-301. 

4.4.2 Key classes in DCIM 

Base CIM in IEC 61970-301 mainly defines the function of electrical network elements through 
PowerSystemResource class and its subclasses, for the needs of information exchange in the 

context of control 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. 

Ident ifiedObject

Core::PowerSystemResource

IdentifiedObject

Common::Organisation

Ident ifiedObject

Common::Document

Ident ifiedObject

Assets::Asset

Ident ifiedObject

Common::ActivityRecord

Ident ifiedObject

Common::Location

 

Figure 3 – DCIM key classes 

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 to IEC 61970-301 and 
model package IEC61970::Wires, and model package IEC61968::WiresExt under Clause 6). Asset 

description places emphasis on the physical characteristics of the equipment fulfilling that role. 

___________ 

3)  Under consideration. 
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A Document is a grouping of information collected, often managed as a part of a business process. It 

will frequently contain references to other objects, such as assets, persons and power system 
resources. 

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

and/or will be at a given moment in time. It is defined with one or more position points (coordinates) 
in a given coordinate system. 

Organisations may have roles as utilities, contractors, suppliers, manufacturers, customers, tax 

authorities, etc. 

ActivityRecord records activity for an entity at a point in time. Activity may be for an event that has 

already occurred or for a planned activity. 

NOTE 1 Classes of the CIM are often used in many disparate contexts. For example, the same instance of organisation 
may be for a customer role in a context dealing with service requests and a manufacturer role in a different context dealing 
with the maintenance of a particular asset. 

NOTE 2 Several of these key classes have relationship to the other classes (not shown in the figure), and in particular 

there are relationships among their subclasses. For example, an Asset plays a particular role in the electrical network as 

defined by the PowerSystemResource it is associated with. The PowerSystemResource may have a schematic 

location on a one-line diagram and a geographic location, whereas the Asset filling that role has a geographic location 

that a crew can service. If an Asset is removed from service, refurbished and then installed at another Location, history 

of the logical network and the physical assets may both be tracked by having instances of ActivityRecord associated 

with the PowerSystemResource as well as the Asset. The PowerSystemResource may be serving a particular 

Organisation, such as a supplier. This supplier is simultaneously a customer. 

4.4.3 Single-phase and unbalanced loads 

Figure 4 shows the classes available to model distribution loads, which are often unbalanced among 
the three phases at a location. In some cases, single-phase and two-phase loads will occur. 

IdentifiedObject

LoadModel::
LoadResponseCharacteristic

+  exponentModel:  Boolean [0..1]
+  pConstantCurrent:  Float [0..1]
+  pConstantImpedance:  Float [0..1]
+  pConstantPower:  Float [0..1]
+  pFrequencyExponent:  Float [0..1]
+  pVoltageExponent:  Float [0..1]
+  qConstantCurrent:  Float [0..1]
+  qConstantImpedance:  Float [0..1]
+  qConstantPower:  Float [0..1]
+  qFrequencyExponent:  Float [0..1]
+  qVoltageExponent:  Float [0..1]

Wires::EnergyConsumer

+  customerCount:  Integer [0..1]
+  pfixed:  ActivePower [0..1]
+  pfixedPct:  PerCent [0..1]
+  qfixed:  ReactivePower [0..1]
+  qfixedPct:  PerCent [0..1]

«enumeration»
Core::PhaseCode

 ABCN
 ABC
 ABN
 ACN
 BCN
 AB
 AC
 BC
 AN
 BN
 CN
 A
 B
 C
 N
 splitSecondary1N
 splitSecondary2N
 splitSecondary12N

Equipment

Core::ConductingEquipment

+  phases:  PhaseCode [0..1]

+ EnergyConsumer

0..*

+ LoadResponse

0..1

 

Figure 4 – DCIM load model 

The EnergyConsumer class should be used to instantiate the load model, which can optionally be 

associated with a meter (through ServiceDeliveryPoint, not shown in the figure), but does not need 

to. EnergyConsumer inherits the phases attribute from ConductingEquipment, which may be assigned 

a PhaseCode enumeration literal. For example, AN describes a single-phase load from A to neutral, 

BC describes a single-phase load from B to C, ABCN describes a three-phase wye-grounded load, 

ABC describes a three-phase delta-connected load, etc. 
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If a three-phase load is unbalanced, it can be modelled with three single-phase loads connected 
(through Terminals) to the same ConnectivityNode. With single-phase or two-phase loads, the model 

should also include conductors or transformers that establish connectivity back to the source. 

The load model could be some combination of constant current, constant power, or constant 
impedance. In that case, an instance of LoadResponseCharacteristic should be associated with the 

EnergyConsumer instance. 

4.4.4 Distribution line segments 

Figure 5 shows the classes available to model distribution line segments (i.e., conductors). There 
are four ways to describe the impedance parameters of a DistributionLineSegment, as a function of 

the kind of model exchange and the data available in the exporting system. 

NOTE This edition of IEC 61968-11 (documenting DCIM10) and the corresponding edition of IEC 61970-301 
(documenting base CIM14) reflect separate line segment models for distribution and transmission (T&D), respectively. The 
next editions should present a consolidated T&D line segment model. 

Core::ConductingEquipment

+  phases:  PhaseCode [0..1]

Ident ifiedObject

Core::Terminal

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

Ident ifiedObject

PerLengthSequenceImpedance

+  b0ch:  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]

Ident ifiedObject

PerLengthPhaseImpedance

+  conductorCount:  Integer [0..1]

PhaseImpedanceData

+  sequenceNumber:  Integer [0..1]
+  b:  Susceptance [0..1]
+  r:  Resistance [0..1]
+  x:  Reactance [0..1]

Ident ifiedObject

AssetModels::ConductorInfo

+  usage:  ConductorUsageKind [0..1]
+  phaseCount:  Integer [0..1]
+  insulated:  Boolean [0..1]
+  insulationMaterial:  ConductorInsulationKind [0..1]
+  insulationThickness:  Length [0..1]

Wires::Conductor

+  length:  Length [0..1]

DistributionLineSegment

AssetModels : 
DCIMConductorInfo

«enumeration»
Core::PhaseCode

 ABCN
 ABC
 ABN
 ACN
 BCN
 AB
 AC
 BC
 AN
 BN
 CN
 A
 B
 C
 N
 splitSecondary1N
 splitSecondary2N
 splitSecondary12N

PowerSy stemResource

Core::Equipment

+  normaIlyInService:  Boolean [0..1]

Wires::ACLineSegment

+  b0ch:  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]

+ Terminals
0..*

+ ConductingEquipment

1

+ PhaseImpedance 1

+ PhaseImpedanceData 1..*

+ ConductorInfo 0..1

+ ConductorSegments

0..*
+ ConductorSegments

0..*

+ SequenceImpedance

0..1

+ ConductorSegments

0..*

+ PhaseImpedance 0..1

 

Figure 5 – DCIM line connectivity model 
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  Provide an association to ConductorInfo, detailed in Figure 6, for calculation of impedance and 

admittance per unit length from Carson’s equations using physical wire and geometry data. 
Conductor.length attribute is required, because the instance electrical parameters are defined as 
(per-unit length parameters) * (Conductor.length). See also 4.4.4.3 below. 

  Provide an association to PerLengthPhaseImpedance, 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. PhaseImpedanceData 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 PhaseImpedanceData). 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 C on the right. If the phasing is BCA, from left to right, 

that would require a different instance of PerLengthPhaseImpedance because the matrices will 

differ. Conductor.length is required for the DistributionLineSegment. See also 4.4.4.2 below. 

  Provide an association to PerLengthSequenceImpedance. 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. 

  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. 
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Ident ifiedObject

ConductorInfo

+  usage:  ConductorUsageKind [0..1]
+  phaseCount:  Integer [0..1]
+  insulated:  Boolean [0..1]
+  insulationMaterial:  ConductorInsulationKind [0..1]
+  insulationThickness:  Length [0..1]

OverheadConductorInfo

+  phaseConductorCount:  Integer [0..1]
+  phaseConductorSpacing:  Length [0..1]
+  neutralInsulationThickness:  Length [0..1]

CableInfo

+  constructionKind:  CableConstructionKind [0..1]
+  diameterOverCore:  Length [0..1]
+  diameterOverInsulation:  Length [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]
+  isStrandFill:  Boolean [0..1]

IdentifiedObject

WireArrangement

+  position:  Integer [0..1]
+  mountingPointX:  Length [0..1]
+  mountingPointY:  Length [0..1]

Ident ifiedObject

WireType

+  material:  ConductorMaterialKind [0..1]
+  sizeDescription:  String [0..1]
+  radius:  Length [0..1]
+  strandCount:  Integer [0..1]
+  coreRadius:  Length [0..1]
+  coreStrandCount:  Integer [0..1]
+  gmr:  Length [0..1]
+  ratedCurrent:  CurrentFlow [0..1]
+  rAC25:  Resistance [0..1]
+  rAC50:  Resistance [0..1]
+  rAC75:  Resistance [0..1]
+  rDC20:  Resistance [0..1]

TapeShieldCableInfo

+  tapeLap:  PerCent [0..1]
+  tapeThickness:  Length [0..1]

ConcentricNeutralCableInfo

+  diameterOverNeutral:  Length [0..1]
+  neutralStrandCount:  Integer [0..1]

«enumeration»
CableShieldMaterialKind

 lead
 copper
 steel
 aluminum
 other

«enumeration»
CableConstructionKind

 compacted
 compressed
 sector
 segmental
 solid
 stranded
 other

«enumeration»
CableOuterJacketKind

 none
 linearLowDensityPolyethylene
 pvc
 polyethylene
 insulating
 semiconducting
 other

«enumeration»
ConductorInsulationKind

 asbestosAndVarnishedCambric
 butyl
 ethylenePropyleneRubber
 highMolecularWeightPolyethylene
 treeResistantHighMolecularWeightPolyethylene
 lowCapacitanceRubber
 oilPaper
 ozoneResistantRubber
 beltedPilc
 unbeltedPilc
 rubber
 siliconRubber
 varnishedCambricCloth
 varnishedDacronGlass
 crosslinkedPolyethylene
 treeRetardantCrosslinkedPolyethylene
 highPressureFluidFilled
 other

«enumeration»
ConductorUsageKind

 transmission
 distribution
 secondary
 other

«enumeration»
ConductorMaterialKind

 aluminum
 copper
 steel
 acsr
 other

+ ConductorInfo
1

+ WireArrangements
1..*

+ WireArrangements 0..*

+ WireType 1

+WireType
1

+ ConcentricNeutralCableInfos

0..*

 

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 also allows for triplex secondary lines, by 

specifying the insulated, insulationMaterial, insulationThickness, and neutralInsulationThickness 

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 rDC20. For ACSR wires, the coreRadius is 

optional for frequency-dependent calculation of the gmr. The coreRadius is zero for non-ACSR wires. 

The ratedCurrent is the ampacity at 50 ûC. The ratedCurrent is necessary to interpret power flow 

output, but not for the power flow solution itself. 
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WireArrangement defines the horizontal (mountingPointX) and vertical (mountingPointY) coordinates 

of each wire on the pole cross section. All three attributes are required. The wire height above 
ground is mountingPointY, including any sag effects. The wire horizontal position, mountingPointX, is 

measured from an arbitrary but consistent reference line. Common choices for the horizontal 
reference are the pole centerline, and the left-most wire position. The WireArrangement class 

mediates a many-to-many relationship between ConductorInfo and WireType. This model allows a 

different WireType for the neutral, and for each phase. 

Underground cables will use WireArrangement and WireType in the same way as overhead lines. 

The two concrete classes that may be instantiated are TapeShieldCableInfo and 

ConcentricNeutralCableInfo. For concentric neutral cables, the copper neutral wires are defined by 

an association to WireType, with number and positioning determined by the diameterOverNeutral and 

neutralStrandCount attributes. 

4.4.4.1 Using sequence impedances (balanced case) 

The positive and zero sequence impedances may be transferred through the r, x, r0, and x0 

attributes of PerLengthSequenceImpedance associated with a DistributionLineSegment instance. The 

bch, b0ch, gch, and g0ch attributes are not important for overhead distribution lines. For three 

phases, this describes a balanced three-phase, or perfectly transposed, line. The attributes in 
PerLengthSequenceImpedance are expressed in units per length, so it is necessary to multiply their 

values with the length attribute of Conductor. 

NOTE  This is equivalent to the attributes of Wires::ACLineSegment, which are pre-calculated for the whole length of 

the segment and thus must be defined on each instance of the segment. In contrast, PerLengthSequenceImpedance 

is referenceable, and as such can be used (through association) by several segment instances, thus decreasing the 
amount of data transferred in data exchanges. 

If the DistributionLineSegment has only one or two phases, a balanced model can still be transferred 

through the r, x, r0, and x0 attributes. This represents an impedance matrix with equal complex 

diagonal elements, Zs, and equal complex off-diagonal elements, Zm. For a single-phase line, the 

attributes to transfer are: 

Z1 = Z0 = Zs 

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

Z1 = Zs – Zm 

Z0 = Zs + (n – 1) Zm 

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: 

Zs = (Z0 + (n – 1) Z1) / n 

Zm = (Z0 – Z1) / n 

The inherited phases attribute of DistributionLineSegment should be assigned an appropriate 

PhaseCode enumeration literal to show the phases actually present, such as A, B, C, AB, BC, AC, 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 
bch and b0ch attributes. 
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4.4.4.2 Using phase impedances (unbalanced case) 

Calculated matrix parameters may be transferred by referencing a PerLengthPhaseImpedance 

instance, in lieu of the physical model described in 4.4.4.3. A matrix model is useful when: 

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

  the underlying physical data is not readily available; 

  it is necessary to match the unbalanced line parameters as closely as possible. 

For a two-phase line, with the neutral already reduced, the Z and Y matrices will be 2x2, but due to 
symmetry, there will only be 3 unique matrix elements. That leads to three associated instances of 
PhaseImpedanceData with column-wise storage: 

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

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

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

This instance of PerLengthPhaseImpedance could be referenced from a DistributionLineSegment 

having phases AB, AC, or BC. Row 1 always corresponds to the first phase, which is A, B, or C, 

respectively. If the phase wires are physically transposed, such that C (for example) should be in 

row 1, a new instance of PerLengthPhaseImpedance is required. 

4.4.4.3 Using physical parameters 

For overhead lines, a physical model can be transferred through reference to an 
OverheadConductorInfo instance, which is associated with further classes shown in Figure 6. This 

will support calculation of an unbalanced phase impedance matrix through the use of Carson’s 
equations, or an equivalent method of handling the earth return. For example, suppose there are 
three phase wires, plus a different size neutral wire, on a pole with horizontal crossarm. This 
requires one OverheadConductorInfo instance, four WireArrangement instances that describe the 
four conductor positions, 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 ConcentricNeutralCableInfo, 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 
ConcentricNeutralCableInfo rather than through a WireArrangement. A three-phase tape shielded 
cable, with bare neutral conductor, would require one instance of TapeShieldCableInfo 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 IEC 61968-11 (documenting DCIM10) and the corresponding edition of IEC 61970-301 
(documenting base CIM14) reflect separate transformer models for distribution and transmission (T&D), respectively. The 
next editions should present a consolidated T&D transformer model. 
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DistributionTransformer
DistributionTransformerWinding

+  grounded:  Boolean [0..1]
+  rground:  Resistance [0..1]
+  xground:  Reactance [0..1]

TransformerBank

+  vectorGroup:  String [0..1]

IdentifiedObject

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]

PowerSystemResource

Core::Equipment

+  normaIlyInService:  Boolean [0..1]

«enumeration»
Core::PhaseCode

{root}

 ABCN
 ABC
 ABN
 ACN
 BCN
 AB
 AC
 BC
 AN
 BN
 CN
 A
 B
 C
 N
 splitSecondary1N
 splitSecondary2N
 splitSecondary12N

Core::ConductingEquipment

+  phases:  PhaseCode [0..1]

Ident ifiedObject

AssetModels::
TransformerInfo

Ident ifiedObject

WindingPiImpedance

+  b:  Susceptance [0..1]
+  b0:  Susceptance [0..1]
+  g:  Conductance [0..1]
+  g0:  Conductance [0..1]
+  r:  Resistance [0..1]
+  r0:  Resistance [0..1]
+  x:  Reactance [0..1]
+  x0:  Reactance [0..1]

Ident ifiedObject

Core::Terminal

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

«enumeration»
Wires::WindingConnection

{root}

 D
 Y
 Z
 Yn
 Zn
 A
 I

AssetModels : 
DCIMTransformerInfo

WiresExt : 
DCIMTapChangerModel

+ Transformers

1..*+ TransformerBank

1

+ Windings

1..*+Transformer

1

+ Windings

0..*

+PiImpedance 0..1

+ WindingInfo 0..1

+ Windings 0..*

+ TransformerInfo
0..1

+ Transformers

0..*

+ TransformerInfo

1

+ WindingInfos

1..*

+ Terminals 0..*

+ ConductingEquipment 1

 

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 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. 

DistributionTransformerWinding is a ConductingEquipment, with phasing information and associated 

Terminals. It references the WindingInfo class in Figure 8 to obtain data on the winding ratings. In 

addition to ConductingEquipment.phases, the other instance attributes define the grounding options: 

  solidly grounded: grounded = true, rground = 0, xground = 0; 

  impedance grounded: grounded = true, rground   0, xground   0; 
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  ungrounded: grounded = false. 

The WindingPiImpedance class allows for compatibility with IEC 61970-301 transformer models. 

4.4.5.2 Physical model 

Figure 8 shows the classes that allow for exchange of transformer physical data, sometimes referred 
to as “transformer codes” in applications. 

ShortCircuitTest

+  leakageImpedance:  Impedance [0..1]
+  leakageImpedanceZero:  Impedance [0..1]
+  loadLoss:  KWActivePower [0..1]
+  loadLossZero:  KWActivePower [0..1]

Ident ifiedObject

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]

OpenCircuitTest

+  excitingCurrent:  PerCent [0..1]
+  excitingCurrentZero:  PerCent [0..1]
+  noLoadLoss:  KWActivePower [0..1]
+  noLoadLossZero:  KWActivePower [0..1]

Ident ifiedObject

DistributionWindingTest

+  fromTapStep:  Integer [0..1]

Ident ifiedObject

ToWindingSpec

+  toTapStep:  Integer [0..1]
+  phaseShift:  AngleDegrees [0..1]
+  voltage:  Voltage [0..1]

Ident ifiedObject

TransformerInfo

«enumeration»
Wires::

WindingConnection
{root}

 D
 Y
 Z
 Yn
 Zn
 A
 I

+ ShortCircuitTests 0..*

+ ShortedWindingSpecs

1..*

+ FromWinding

1

+ WindingTests

0..*

+MeasuredWindingSpecs

0..*

+ OpenCircuitTests 0..* + ToWindingSpecs 0..*

+ ToWinding 1

+ TransformerInfo

1

+ WindingInfos

1..*

 

Figure 8 – DCIM transformer datasheet model 

WindingConnection enumeration includes the standard D, 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 I for a single-phase transformer winding. 

TransformerInfo is referenced by the DistributionTransformer. It 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 WindingInfo, 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. 

DistributionWindingTest with its attributes and subclasses covers short-circuit and open-circuit tests, 

for either single-phase or three-phase transformers, and in the case of three-phase transformers, 
either positive-sequence or zero-sequence excitation. For both open-circuit and short-circuit tests, 
only one winding (“from”) is excited. The “from” winding is associated to the parent 
DistributionWindingTest class. For short-circuit tests, one or more other (“to”) windings will be short-

circuited. For open-circuit tests, there may be voltage and angle data on the other “to” windings. 

OpenCircuitTest‘s attributes excitingCurrent, excitingCurrentZero, noLoadLoss, and noLoadLossZero 

are all measured on the excited (“from”) winding. Positive and zero sequence test data can be 
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reported in the same instance of OpenCircuitTest. This test is generally done with rated voltage 

applied to the excited winding. The test may include measurements of induced voltage and angle on 
other windings; these values would be reported in associated instances of ToWindingSpec. 

ShortCircuitTest is done by circulating rated current through the “from” winding, with one or more 

“to” windings short circuited. Positive and zero sequence test data can be reported in the same 
instance of ShortCircuitTest. The AC resistances derived from loadLoss and loadLossZero are likely 

to differ from the winding DC resistances, WindingInfo.r, which are obtained from a separate test. 

ToWindingSpec class defines the windings short circuited for a given ShortCircuitTest, and only the 

toTapStep attribute applies. For an OpenCircuitTest, the voltage and phaseShift attributes contain 

measured voltage and angle on the associated “to” winding. Instances of this class must be 
associated to either an OpenCircuitTest or a ShortCircuitTest, but not both. 

4.4.5.3 Tap changer model 

Figure 9 shows the classes used to model an unbalanced voltage regulator. A 
DistributionTapChanger, which inherits from RatioTapChanger, is associated to a 

DistributionTransformerWinding. Each regulator uses autonomous local control, so that 

RegulationSchedule and TapSchedule (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. 

«enumeration»
Wires::

TransformerControlMode
{root}

 volt
 reactive

PowerSystemResource

Wires::TapChanger

+  highStep:  Integer [0..1]
+  initialDelay:  Seconds [0..1]
+  lowStep:  Integer [0..1]
+  ltcFlag:  Boolean [0..1]
+  neutralStep:  Integer [0..1]
+  neutralU:  Voltage [0..1]
+  normalStep:  Integer [0..1]
+  regulationStatus:  Boolean [0..1]
+  stepVoltageIncrement:  PerCent [0..1]
+  subsequentDelay:  Seconds [0..1]

Wires::RatioTapChanger

+  tculControlMode:  TransformerControlMode [0..1]

DistributionTapChanger

+  lineDropCompensation:  Boolean [0..1]
+  lineDropR:  Resistance [0..1]
+  lineDropX:  Reactance [0..1]
+  reverseLineDropR:  Resistance [0..1]
+  reverseLineDropX:  Reactance [0..1]
+  ctRatio:  Float [0..1]
+  ptRatio:  Float [0..1]
+  ctRating:  CurrentFlow [0..1]
+  targetVoltage:  Voltage [0..1]
+  bandVoltage:  Voltage [0..1]
+  limitVoltage:  Voltage [0..1]
+  monitoredPhase:  PhaseCode [0..1]

ConductingEquipment

DistributionTransformerWinding

+  grounded:  Boolean [0..1]
+  rground:  Resistance [0..1]
+  xground:  Reactance [0..1]

+ Winding

1 + RatioTapChanger

0..1

 

Figure 9 – DCIM tap changer model 

A three-phase line voltage regulator usually has three independent regulators to help correct voltage 
unbalance. The regulators are usually connected in wye. The model starts with a TransformerBank 

containing three DistributionTransformers, and a total of six DistributionTransformerWindings. There 

will be three instances of DistributionTapChanger, each associated to a different 

DistributionTranformerWinding. The monitoredPhase attribute of DistributionTapChanger should 

match the phase connection of its associated winding. The tap positions, and sometimes the other 
attributes, will not be the same in each phase of the regulator. An open-delta regulator is also fairly 
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common; this consists of two single-phase regulators connected line-to-line in a bank, with partial 
capability to correct voltage unbalance. 

A three-phase substation voltage regulator usually changes all three taps together, with no ability to 
correct voltage unbalance. This could be modelled with a bank of one three-phase transformer and a 
total of two three-phase DistributionTransformerWindings. There would be just one 

DistributionTapChanger associated to one winding. The monitoredPhase attribute of  

DistributionTapChanger can be A, B, or C if the potential transformer is connected line-to-ground. It 

can also be AB, AC, or BC for line-to-line potential transformers. Typically, only 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. 

 

Figure 10 – Example of a distribution transformer that can be modelled with DCIM 

Table 1 shows some of the important attribute values for this example. 

Table 1 – Open wye/open delta transformer bank connections 

Distribution 
Transformer 

Distribution 
TransformerWinding 

ratedU ratedS connection
Type 

phaseAngle phaseCode 

Xfmr 1 Wdg 1 7200 100e3 I 0 AN 

 Wdg 2 120 50e3 I 0 AN 

 Wdg 3 120 50e3 I 6 BN 

Xfmr 2 Wdg 1 7200 50e3 I 0 BN 

 Wdg 2 240 50e3 I 0 BC 

 

A phase shift “6” indicates that Wdg 3 is actually from N to B, rather than B to N. Through the 
Terminals, ConnectivityNode 1 will have phases ABN present from this transformer bank. Other 

connected equipment, such as a line segment, could add phase C. ConnectivityNode 2 will have 

phases ABCN present from this transformer bank. The “lighting leg” (Xfmr 1) usually has a different 

rating than the “power leg” (Xfmr 2). This means that phase and rating assignments to the bank 
might be ambiguous, and thus need to be specified on DistributionTransformerWinding. 
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4.4.6 Connectivity with unbalanced phases 

4.4.6.1 General 

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. 

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 overhead lines and cables. The 
physical line or cable needs to be electrically modelled in such a way that an ACLineSegment or 

DistributionLineSegment have one and only one phase attribute. 

Figure 11 illustrates three examples with different phase configurations that are common in 
distribution networks. 
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CNT T T T

a)

CNT T T T

b)

CNT T T T

c)

 

Figure 11 – DCIM connectivity for two-Terminal devices 

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. 
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Figure 12 – DCIM connectivity for single-Terminal devices 

Similar connectivity modelling is to be applied for any other CIM single-Terminal devices such as 

shunts, generators and transformer windings. 

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

not 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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IdentifiedObject

Asset

IdentifiedObject

Core::
PowerSystemResource

+ Assets

0..* «informative»

+ PowerSystemResources

0..*

 

Figure 13 – DCIM assets and relation to power system resources 

The relationship between Asset and PowerSystemResource allows for navigation between the two 

different representations (models) of a real world object. Connectivity and operational aspects (such 
as ratings, energisation status) are always modelled through PowerSystemResource and its 

subclasses, while physical aspects (such as data sheet ratings, dimensions, asset lifecycle) are 
always modelled through Asset and its related classes. 

NOTE This edition of IEC 61968-11 contains Asset and AssetModel classes because they are used in the context of 

metering (IEC 61968-9), but not in the context of distribution network model exchange (IEC 61968-13). The limited set of 
assets-related classes in this edition contains those classes that support conductor and transformer modelling only, and 

the relationship Asset-PowerSystemResource is not used, thus tagged as informative. The next edition of this 

IEC 61968-11 should contain more complete asset model for the needs of distribution network model exchanges. 

4.4.8 Locations and graphical representations 

To allow for locating different entities in space, DCIM provides the class Location. Entities can be 

located by their different kinds of addresses as well as by position coordinates, PositionPoint in a 

given CoordinateSystem. 

Location class is void of any graphical data exchange, although its PositionPoints can be used to 

exchange coordinates that may be used by graphical applications. 

Figure 14 shows how Location class can be used in relation with Assets and 

PowerSystemResources. 

Ident ifiedObject

Assets::Asset

IdentifiedObject

Core::
PowerSystemResource

IdentifiedObject

Location

+  mainAddress:  StreetAddress [0..1]
+  secondaryAddress:  StreetAddress [0..1]
+  phone1:  TelephoneNumber [0..1]
+  phone2:  TelephoneNumber [0..1]
+  electronicAddress:  ElectronicAddress [0..1]
+  geoInfoReference:  String [0..1]
+  corporateCode:  String [0..1]
+  category:  String [0..1]
+  direction:  String [0..1]
+  status:  Status [0..1]

PositionPoint

+  sequenceNumber:  Integer [0..1]
+  xPosition:  String [0..1]
+  yPosition:  String [0..1]
+  zPosition:  String [0..1]

CoordinateSystem

+  name:  String [0..1]

+ CoordinateSystem 1

+ PositionPoints 1..*

+ Assets

0..* «informative»

+ Location

0..1

+ Assets0..*

«informative»

+ PowerSystemResources
0..*

+ Location

1 + CoordinateSystems

0..*

+ Location

0..1+ PowerSystemResources

0..*

 

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. 

4.4.9 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 reading has a specific type and can 

be associated with an interval. EndDeviceAsset communication can be facilitated by individual 
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addresses or group 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. 

ComFunction

Ident ifiedObject

DemandResponseProgram

AssetFunct ion

DeviceFunction

ElectricMeteringFunction

AssetContainer

EndDeviceAsset

IdentifiedObject

EndDeviceControl

ActivityRecord

EndDeviceEvent

Ident ifiedObject

EndDeviceGroup

IntervalBlock

MeasurementValue

IntervalReading

MeterAsset

IdentifiedObject

MeterReading

Work

MeterServiceWork

Pending

MeasurementValue

Reading

ReadingQuality

Ident ifiedObject

ReadingType

Ident ifiedObject

Register

Locat ion

SDPLocation

Ident ifiedObject

ServiceDeliveryPoint

+ IntervalBlocks0..*

+ Pending

0..1

+ SDPLocations

0..*

+ ServiceDeliveryPoints

0..*

+ Registers

0..*

+ DeviceFunction

0..1

+ ReadingType

0..1

+ Register

0..1

+ ReadingQualities
0..*

+ Reading0..1

+ ReadingQualities
0..*

+ IntervalReading

1

+ Readings0..*

+ ReadingType

1

+ Readings
0..*

+ MeterReadings

0..*

+ Pending

0..1

+ ReadingType 1

+ MeterServiceWorks

0..*

+ MeterAsset

0..1

+ MeterReplacementWorks

0..*
+ OldMeterAsset

0..1

+ MeterReadings
0..*

+ ServiceDeliveryPoint

0..1

+ MeterReading

0..1

+ EndDeviceEvents

0..*

+ ServiceDeliveryPoint

0..1

+ EndDeviceAssets 0..*

+ MeterAsset

0..1

+ MeterReadings

0..*

+ IntervalBlocks

0..*

+ IntervalReadings

0..*

+ IntervalBlocks

0..*

+ ReadingType

1

+ IntervalBlocks

0..*

+ MeterReading
0..1

+ EndDeviceGroups 0..*

+ EndDeviceAssets

0..*

+ EndDeviceGroup

0..1

+ EndDeviceControls

0..*

+ EndDeviceEvents

0..*

+ DeviceFunction

0..1

+ EndDeviceControls

0..*

+ EndDeviceAsset 0..1

+ EndDeviceAsset0..1 «informative»

+ Readings0..*

+ EndDeviceAsset0..1

+ DeviceFunctions

0..*

+ DemandResponseProgram

1

+ EndDeviceControls

0..*

+ DemandResponseProgram

1

«informative»

+ EndDeviceGroups

0..*

 

Figure 15 – DCIM metering model 
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4.4.10 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. 

Ident ifiedObject

Transaction

+  kind:  TransactionKind [0..1]
+  receiverReference:  String [0..1]
+  donorReference:  String [0..1]
+  diverseReference:  String [0..1]
+  reversedId:  String [0..1]
+  serviceUnitsEnergy:  RealEnergy [0..1]
+  serviceUnitsError:  RealEnergy [0..1]
+  line:  LineDetail [0..1]

Document

Customers::
CustomerAccount

EndDeviceAsset

Metering::
MeterAsset

Document

AuxiliaryAccount

Document

Customers::
PricingStructure

CashierShift

+  cashFloat:  Money [0..1]

VendorShift

+  merchantDebitAmount:  Money [0..1]
+  posted:  Boolean [0..1]

IdentifiedObject

Shift

+  activityInterval:  DateTimeInterval [0..1]
+  receiptsGrandTotalBankable:  Money [0..1]
+  receiptsGrandTotalNonBankable:  Money [0..1]
+  receiptsGrandTotalRounding:  Money [0..1]
+  transactionsGrandTotal:  Money [0..1]
+  transactionsGrandTotalRounding:  Money [0..1]

Ident ifiedObject

Cashier

IdentifiedObject

Vendor

+ VendingTransactions

0..*

+ MeterAsset

0..1

+ CustomerAccount

0..1

+ PaymentTransactions

0..*

+ AuxiliaryAccount

0..1

+ PaymentTransactions

0..*

+ PricingStructure

0..1

+ Transactions

0..*

+ CashierShift

0..1

+ Transactions

0..*

+ VendorShift

0..1

+ Transactions

0..*

+ Cashier

0..1

+ CashierShifts

0..*

+ Vendor

0..1

+ VendorShifts

0..*

+ Vendor

0..1«informative»

+ Cashiers

0..*

 

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, purchase of a prepaid 
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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 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. 

4.4.10.2 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. 

IdentifiedObject

Receipt

+  isBankable:  Boolean [0..1]
+  line:  LineDetail [0..1]

Card

+  cvNumber:  String [0..1]
+  expiryDate:  AbsoluteDate [0..1]
+  pan:  String [0..1]
+  accountHolderName:  String [0..1]

Cheque

+  kind:  ChequeKind [0..1]
+  date:  AbsoluteDate [0..1]
+  micrNumber:  String [0..1]
+  chequeNumber:  String [0..1]
+  bankAccountDetail:  BankAccountDetail [0..1]

IdentifiedObject

Tender

+  kind:  TenderKind [0..1]
+  amount:  Money [0..1]
+  change:  Money [0..1]

CashierShift

+  cashFloat:  Money [0..1]

VendorShift

+  merchantDebitAmount:  Money [0..1]
+  posted:  Boolean [0..1]

IdentifiedObject

Shift

+  activityInterval:  DateTimeInterval [0..1]
+  receiptsGrandTotalBankable:  Money [0..1]
+  receiptsGrandTotalNonBankable:  Money [0..1]
+  receiptsGrandTotalRounding:  Money [0..1]
+  transactionsGrandTotal:  Money [0..1]
+  transactionsGrandTotalRounding:  Money [0..1]

IdentifiedObject

Cashier

IdentifiedObject

Vendor

+ Card 0..1

+ Tender

1

+ Cheque0..1

+ Tender

1

+ Tenders 1..*

+ Receipt 1

+ CashierShift

0..1

+ Receipts

0..*

+ VendorShift

0..1

+ Receipts

0..*

+ Cashier

0..1

+ CashierShifts

0..*

+ Vendor

0..1

+ VendorShifts

0..*

+ Vendor

0..1«informative»

+ Cashiers

0..*

 

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 utility, it is often required to receipt payments for other items such as debt, rates, taxes, 
municipal fines, TV licences, garbage collection charges, etc. The collection of such revenue may be 
integrated with token sales and customer account payments by means of auxiliary agreements and 
auxiliary accounts, an example of which is shown in Figure 18. 

Document

AuxiliaryAccount

+  principleAmount:  Money [0..1]
+  balance:  Money [0..1]
+  due:  Due [0..1]
+  lastCredit:  AccountMovement [0..1]
+  lastDebit:  AccountMovement [0..1]

Agreement

AuxiliaryAgreement

+  auxRef:  String [0..1]
+  subCategory:  String [0..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]

Agreement

Customers::
CustomerAgreement

IdentifiedObject

Charge

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

+ AuxiliaryAccounts 0..*

+ Charges 0..*

+ AuxiliaryAgreement 0..1

+ AuxiliaryAccounts 1..*

+ CustomerAgreement 0..1

+ AuxiliaryAgreements 0..*

+ ParentCharge
0..1

+ ChildCharges
0..*

 

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 interval-based. A 
model to realise such complex tariff structures is shown in Figure 19. 

Document

Customers::
PricingStructure

Document

Customers::
Tariff

Document

TariffProfile

+  tariffCycle:  String [0..1]

TimeTariffInterval

+  sequenceNumber:  Integer [0..1]
+  startDateTime:  AbsoluteDateTime [0..1]

ConsumptionTariffInterval

+  sequenceNumber:  Integer [0..1]
+  startValue:  RealEnergy [0..1]

IdentifiedObject

Charge

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

+ PricingStructures 0..*

+ Tariffs 0..*

+ Tariffs 0..*

+ TariffProfiles 0..*

+ TariffProfiles

0..*

+ TimeTariffIntervals

0..*

+ TariffProfiles

0..*

+ ConsumptionTariffIntervals

0..*

+ TimeTariffIntervals

0..*

+ Charges

0..*

+ ConsumptionTariffIntervals

0..*

+ Charges

0..*

+ ParentCharge
0..1

+ ChildCharges
0..*

 

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. 

IEC   1565/10 

Full document details: DIN EN 61968-11:2011-04

http://www.avadocuments.com/doc/din-en-61968-11-2011-04
http://www.avadocuments.com/doc/din-en-61968-11-2011-04


DIN EN 61968-11:2011-04 
EN 61968-11:2010 

 

38 

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 ConsumptionTimeInterval determines the starting value of a consumption interval and 

several instances of ConsumptionTimeInterval 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 very complex tariff structures, the TimeTariffInterval and ConsumptionTimeInterval may be 

combined to provide for time-based and consumption-based charges simultaneously. 

4.5 Other 

Subclauses 4.5 to 4.8 of IEC 61970-301 describe CIM modelling tools, CIM extensions, and 
implementation conventions. The following points have changed since the last published edition 1.0 
in 2003. 

  Enterprise Architect is now used, instead of Rational Rose, to maintain the UML that defines the 
DCIM. The most current Enterprise Architect file (*.eap) provides the most current DCIM 
documentation. 

  CIMTool provides a method of extending the DCIM and generating profiles, but other methods 
may be used as well. 

  The Naming class is now the IdentifiedObject class. Interoperability testing has proven the need 

to maintain unique and persistent object identifiers across model domains. In practice, one way 
of achieving this would be the usage of universally unique identifiers (UUIDs) for the mRID 

attribute of IdentifiedObject. However, this is not the requirement. 

  Older versions of CIM UML use three standard UML stereotypes: Primitive, enumeration and 

Datatype. The latter one is however used with a specific CIM semantics (not the standard UML 

semantics): for a triple of attributes {value, unit, multiplier}, which implies custom mapping to 
serialisation artefacts (RDFS, OWL, XSD). Therefore, a new custom UML stereotype, Compound, 

has been introduced to “fulfil” the semantics of standard UML dataType: group of values without 
identity. Classes with this stereotype never participate in relationships (generalisation, 
association), but are simply used as types for attributes. 

5 Detailed model  

5.1 Overview 

The common information model (CIM) represents a comprehensive logical view of information 
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 IEC61968 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. 

native2 ActivePower Documentation for another native attribute of type 
ActivePower. 

name String inherited from: IdentifiedObject 

 

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

Table 3 – Association ends documentation 

[mult 
from] 

[mult to] name type description 

[0..*] [0..*] OperatedBy_Companies Company inherited from: PowerSystemResource 

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

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

[1..*] [0..1] ModelingAuthoritySet ModelingAuthoritySet inherited from: IdentifiedObject 

 

In the association ends table, the first column describes the multiplicity at this end of the association 
(i.e., how this class participates in association). Second column describes the other association end. 
Its multiplicity is included in brackets. The association end name is listed in plain text. The class at 
the other end of the association is in the third column. A multiplicity of zero indicates an optional 
association. A multiplicity of “*” indicates any number is allowed. For example, a multiplicity of [1..*] 
indicates a range from 1 to any larger number is allowed. 

In the case that a class is an enumeration, the attributes table is replaced by the enums 
documentation as in Table 4 , since the type of each enum within the enumeration is not defined. 

Table 4 – Enums documentation 

literal description 

steel  

lead  

lock  

other  
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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 20 shows package diagram Main. 

IEC61968CIMVersion

+  date:  AbsoluteDateTime [0..1] =  2010- 01- 31
+  version:  String [0..1] =  IEC61968CIM10v31

Metering PaymentMetering

Parts 4, 13

Part 6

Part 8

Part 9

Common

Assets

Work

Customers

LoadControl

AssetModels

WiresExt

Parts 4, 13

 

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. 

Metering

PaymentMetering

Core

(from IEC61970)

Domain

(from IEC61970)

Meas

(from IEC61970)

LoadControl

Common

Customers

AssetModels

Assets

Work

Wires

(from IEC61970)

WiresExt

 

Figure 21 – Package diagram IEC61968::Dependencies 

This diagram shows in bold contents of this package, as well as the dependencies based on 
inheritance only. 

Figure 22 shows package diagram StdCIM. 
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IEC61970

+  IEC61970CIMVersion

+  Informative

+  Domain

+  Core

+  OperationalLimits

+  Topology

+  Wires

+  Generation

+  LoadModel

+  Outage

+  Protection

+  Equivalents

+  Meas

+  SCADA

+  ControlArea

+  Contingency

+  StateVariables

IEC61968

+  IEC61968CIMVersion

+  Common

+  WiresExt

+  Assets

+  AssetModels

+  Work

+  Customers

+  Metering

+  LoadControl

+  PaymentMetering

+  Informative

CombinedVersion
{root}

+  date:  AbsoluteDateTime [0..1] =  2010- 01- 31
+  version:  String [0..1] =  iec61970CIM14v1...

 

Figure 22 – Package diagram IEC61968::StdCIM 

This diagram shows version and normative contents of the currently defined TC 57 CIM model. 

Figure 23 shows logical diagram DCIMKeyClasses. 

Ident ifiedObject

Core::PowerSystemResource

IdentifiedObject

Common::Organisation

Ident ifiedObject

Common::Document

Ident ifiedObject

Assets::Asset

Ident ifiedObject

Common::ActivityRecord

Ident ifiedObject

Common::Location

 

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=IEC61968CIM10v31 
(const) 

String Form is IEC61968CIMXXvYY where XX is the 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 package contains the information classes that support distribution management in general. 

Figure 24 shows logical diagram CommonInheritance. 

AgreementTimeSchedule

Core::IdentifiedObject

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

«Compound»
Status

+  value:  String [0..1]
+  dateTime:  AbsoluteDateTime [0..1]
+  remark:  String [0..1]
+  reason:  String [0..1]

DocumentActivityRecord Organisation

UserAttribute

«Compound»
DateTimeInterval

+  start:  AbsoluteDateTime [0..1]
+  end:  AbsoluteDateTime [0..1]

«Compound»
StreetAddress

+  streetDetail:  StreetDetail [0..1]
+  townDetail:  TownDetail [0..1]
+  status:  Status [0..1]

«Compound»
ElectronicAddress

+  lan:  String [0..1]
+  email:  String [0..1]
+  web:  String [0..1]
+  radio:  String [0..1]
+  userID:  String [0..1]
+  password:  String [0..1]
+  status:  Status [0..1]

«Compound»
TelephoneNumber

+  countryCode:  String [0..1]
+  areaCode:  String [0..1]
+  cityCode:  String [0..1]
+  localNumber:  String [0..1]
+  extension:  String [0..1]

TimePoint

PositionPoint

«Compound»
StreetDetail

+  number:  String [0..1]
+  name:  String [0..1]
+  suffix:  String [0..1]
+  prefix:  String [0..1]
+  type:  String [0..1]
+  code:  String [0..1]
+  buildingName:  String [0..1]
+  suiteNumber:  String [0..1]
+  addressGeneral:  String [0..1]
+  withinTownLimits:  Boolean [0..1]

«Compound»
TownDetail

+  code:  String [0..1]
+  section:  String [0..1]
+  name:  String [0..1]
+  stateOrProvince:  String [0..1]
+  country:  String [0..1]

«Compound»
PostalAddress

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

Location

CoordinateSystem

 

Figure 24 – Logical diagram Common::CommonInheritance 

This diagram shows inheritance hierarchy for normative classes from this package, as well as 
enumerations and compound types. 
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Figure 25 shows logical diagram CommonOverview. 

IdentifiedObject

ActivityRecord

+  createdDateTime:  AbsoluteDateTime [0..1]
+  category:  String [0..1]
+  severity:  String [0..1]
+  reason:  String [0..1]
+  status:  Status [0..1]

Agreement

+  signDate:  AbsoluteDate [0..1]
+  validityInterval:  DateTimeInterval [0..1]

Ident ifiedObject

Document

+  category:  String [0..1]
+  createdDateTime:  AbsoluteDateTime [0..1]
+  lastModifiedDateTime:  AbsoluteDateTime [0..1]
+  revisionNumber:  String [0..1]
+  electronicAddress:  ElectronicAddress [0..1]
+  subject:  String [0..1]
+  title:  String [0..1]
+  docStatus:  Status [0..1]
+  status:  Status [0..1]

IdentifiedObject

Organisation

+  streetAddress:  StreetAddress [0..1]
+  postalAddress:  PostalAddress [0..1]
+  phone1:  TelephoneNumber [0..1]
+  phone2:  TelephoneNumber [0..1]
+  electronicAddress:  ElectronicAddress [0..1]

PositionPoint

+  sequenceNumber:  Integer [0..1]
+  xPosition:  String [0..1]
+  yPosition:  String [0..1]
+  zPosition:  String [0..1]

IdentifiedObject

TimePoint

+  dateTime:  AbsoluteDateTime [0..1]
+  relativeTimeInterval:  Seconds [0..1]
+  sequenceNumber:  Integer [0..1]
+  window:  DateTimeInterval [0..1]
+  status:  Status [0..1]

TimeSchedule

+  disabled:  Boolean [0..1]
+  scheduleInterval:  DateTimeInterval [0..1]
+  recurrencePattern:  String [0..1]
+  recurrencePeriod:  Seconds [0..1]
+  offset:  Seconds [0..1]

UserAttribute

+  sequenceNumber:  Integer [0..1]
+  name:  String [0..1]
+  value:  StringQuantity [0..1]

Ident ifiedObject

Location

+  mainAddress:  StreetAddress [0..1]
+  secondaryAddress:  StreetAddress [0..1]
+  phone1:  TelephoneNumber [0..1]
+  phone2:  TelephoneNumber [0..1]
+  electronicAddress:  ElectronicAddress [0..1]
+  geoInfoReference:  String [0..1]
+  corporateCode:  String [0..1]
+  category:  String [0..1]
+  direction:  String [0..1]
+  status:  Status [0..1]

CoordinateSystem

+  name:  String [0..1]

+ CoordinateSystem 1

+ PositionPoints 1..*

+ Documents

0..*

+ ActivityRecords

0..*

+ TimeSchedule 1

+ TimePoints 0..*

+ Location

1 + CoordinateSystems

0..*

 

Figure 25 – Logical diagram Common::CommonOverview 

This diagram shows normative classes from this package. 

Figure 26 shows logical diagram DCIMLocations. 

Ident ifiedObject

Assets::Asset

IdentifiedObject

Core::
PowerSystemResource

IdentifiedObject

Location

+  mainAddress:  StreetAddress [0..1]
+  secondaryAddress:  StreetAddress [0..1]
+  phone1:  TelephoneNumber [0..1]
+  phone2:  TelephoneNumber [0..1]
+  electronicAddress:  ElectronicAddress [0..1]
+  geoInfoReference:  String [0..1]
+  corporateCode:  String [0..1]
+  category:  String [0..1]
+  direction:  String [0..1]
+  status:  Status [0..1]

PositionPoint

+  sequenceNumber:  Integer [0..1]
+  xPosition:  String [0..1]
+  yPosition:  String [0..1]
+  zPosition:  String [0..1]

CoordinateSystem

+  name:  String [0..1]

+ CoordinateSystem 1

+ PositionPoints 1..*

+ Assets

0..* «informative»

+ Location

0..1

+ Assets0..*

«informative»

+ PowerSystemResources
0..*

+ Location

1 + CoordinateSystems

0..*

+ Location

0..1+ PowerSystemResources

0..*

 

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 DateTimeInterval compound 

Interval of date and time. 
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Table 6 shows all attributes of DateTimeInterval. 

Table 6 – Attributes of Common::DateTimeInterval 

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 7 shows all attributes of Status. 

Table 7 – Attributes of Common::Status 

name type description 

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

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

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

reason String Reason code or explanation for why an object went 
to the current status 'value'. 

 

6.2.2.4 PostalAddress compound 

General purpose postal address information. 

Table 8 shows all attributes of PostalAddress. 

Table 8 – Attributes of Common::PostalAddress 

name 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 10 shows all attributes of StreetDetail. 

Table 10 – Attributes of Common::StreetDetail 

name type description 

number String Designator of the specific location on the street. 

name String Name of the street. 

suffix String Suffix to the street name. For example: North, 
South, East, West. 

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

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

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

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

suiteNumber String Number of the apartment or suite. 

addressGeneral String Additional address information, for example a 
mailstop. 

withinTownLimits Boolean True if this street is within the legal geographical 
boundaries of the specified town (default). 

 

6.2.2.7 TownDetail compound 

Town details, in the context of address. 

Table 11 shows all attributes of TownDetail. 
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