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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Part 13: CIM RDF Model exchange format for distribution

FOREWORD
The International Electrotechnical Commission (IEC) is a worldwide organization for s ization comprising
all national electrotechnical committees (IEC National Committees). The obj is to promote
international co-operation on all questions concerning standardization in the elect{i electronic fields. To
this end and in addition to other activities, IEC publishes International Standarg Wi ecifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides e d “IEC
Publication(s)”). Their preparation is entrusted to technical committees; a qittee interested
in the subject dealt with may participate in this preparatory work. i 3
governmental organizations liaising with the IEC also participate in fkj . |E aborates closely
with the International Organization for Standardization (ISO) in &dccorda Wi
agreement between the two organizations.
The formal decisions or agreements of IEC on technical mattg S possible, an international

consensus of opinion on the relevant subjects since eac
interested IEC National Committees.

No liability shall attac s dires mployees, servants or agents including individual experts and
members of its technd S E ational Committees for any personal injury, property damage or

AttentionN 0 o gsibility that some of the elements of this IEC Publication may be the subject of
~JEC'shaN not\e held responsible for identifying any or all such patent rights.

d IEC 61968-13 has been prepared by IEC technical committee 57:

Power systems management and associated information exchange.

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

FDIS Report on Voting
57/930/FDIS 57/955/RVD

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

A list of all parts of the IEC 61968 series, under the general title Application integration at
electric utilities — System interfaces for distribution management, can be found on the IEC
website.
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The committee has decided that the contents of this publication will remain unchanged until
the maintenance result date indicated on the IEC web site under "http://webstore.iec.ch" in
the data related to the specific publication. At this date, the publication will be

* reconfirmed;

* withdrawn;

» replaced by a revised edition, or
*+ amended.

A bilingual version of this publication may be issued at a later date.

@C@
S
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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 optimized for close, real-
time, synchronous connections and interactive request/reply or conversation communication
models. IEC 61968, by contrast, is intended to support the inter-application integration of a
utility enterprise that needs to connect disparate applications that are already built or new
(legacy or purchased applications), each supported by dissimilar runtime environments.
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 appllcatlons that need to exchange ta every few

messages among applications, will complement, not
database gateways, and operational stores.

replace {utijty

As used in IEC 61968, a DMS consists of various distribytéd ap I| atio cmpnents for the
utility to manage electrical distribution networks. These \
control of equipment for power delivery, manageme system reliability,
voltage management, demand-side management, ¢ g : work management,
automated mapping and facilities management, i faces are defined for each

IEC 61968-1.
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APPLICATION INTEGRATION AT ELECTRIC UTILITIES -
SYSTEM INTERFACES FOR DISTRIBUTION MANAGEMENT -

Part 13: CIM RDF Model exchange format for distribution

1 Scope

This part of IEC 61968 specifies the format and rules for exchanging modeling information
based upon the CIM (Common Information Model) and related to distribution network data.

control system databases.

This part is closely linked to IEC 61970-452 Energy Iy
Interface (EMS-API) CIM Network applications
document has been written in order to reduce i

modeling information. The syntax of
xchange by file transfer serves many
eed to have the complete network model
genefal CIM-based information exchange, in this
s) of the CIM are identified in order to address

LNdoctment, see Figure 1. This document is referred to as a
tags (resource descriptions) used in the CIM XML document

1) RDF: Resource Description Framework.

2) XML: eXtensible Markup Language.
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CIM in UML IEC 61968-13

Profile based on
Transmi§sion / IEC 61970-452 (CIM
(IEC 61970-301 Network applicatiol
model exchange @
DistriW

specification) Proprietary
network model
(IEC 61968-11)
i

IEC 61970-501

IEC 61968 Parts 3 -10
CIM/XSD Messages

Proprietary
network model

CIM RDF schema
IEC 61970-552-4
CIM XML model

Import/export
process

Import/export
process

exchange format
—

IEC 61968
network model
CIM/XML
document

WC3 RDF Syntax

IEC 940/08

oices when creating
ways to achieve the
ga can yield various forms
. scuss the style guidelines for
producing a CIM XML document. Suck important to communicate and

follow when producing these documen

three advantage@
A UML model”ig

RDF helps to describe the graph model. XSD

describes a hiefe suits the message type approach.

representation.

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 61968-3, Application integration at electric utilities — System interfaces for distribution
management — Part 3: Interface for network operations

IEC 61968-4, Application integration at electric utilities — System interfaces for distribution
management — Part 4: Interfaces for records and asset management
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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 Future standards documents related to this part

The following documents are taken into account even if they have not been published as FDIS
yet.

Extensions to CIM for Distribution: IEC 61968-11.

This document is used during interoperability tests: IEC 61970-452.

IEC 61970-552-4, EMS-API — Part 552-4: CIM XML Model Exch

4 CIM RDF describing distribution networks

In this part of the IEC 61968 standard, the object\is to descr RDF model for the
Distribution networks. It has the same qabjective qmon Power System Model
(CPSM) Profile that has beenag ission level (reference:
http://www.w3.0rg/TR/2004/REC-rdf-prixger- 6.5, and IEC 61970-452). At

the distribution level, several kinds of 2 icatio as Network Operation, Asset
Management, Customer Information, S Work Management, etc. Efforts on
standardization of these
Committee 57. For more i efe ://lwww.cimuser.org web site.

Electric utilities use po SYS ' umber of different purposes. For example,
power system siprylatic ped foryplanning and security analysis. An operational
power system & i susards of classes of information. In addition to using
these models in-ho pplicali inside an individual utility need to exchange system

modelling informatio
transmission and

ing and operational purposes (e.g. coordinating
and ensuring reliable operations). However, individual

utilities use d packages for these purposes. As a result, the system models
are stored in\diffe aking exchange among these models difficult. The exchange
of mode i and requires specific interface development for data exchange

future data exchange pequirements.

The CIM defines most of objects inside an electric utility as classes and attributes, as well as
the relationships among them. The CIM uses these object classes, their attributes and
relationships to support the integration of independently developed applications among
vendor specific DMS applications. CIM represents a canonical data model to support data
exchange between each part of a DMS system such as asset management, distribution
planning, etc.

Based on the NERC CPSM Profile for the transmission network, this part of IEC 61968
proposes a CIM-RDF profile for modelling Distribution networks. This part of IEC 61968
defines a CDPSM profile (Common Distribution Power System Model). IEC 61968-13 will
mention the differences between this part of IEC 61968 and CPSM profile when they occur.

The data intended for initial configuration of distribution network applications includes the
applications such as distribution load flow calculation, dynamic network coloring, stability
studies due to the impact of Distributed Energy Resources on Distribution Networks,
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Distribution remote control system data management, exchange of data between TSO
(Transmission System Operator) and DSO (Distribution System Operator), etc.

Consequently, the proposal is mainly based on IEC 61970-301, without, at the present time,
the Asset classes found in IEC 61968-11. In the future, assetType attribute of Asset class will
be used instead of PsrType if CIM IEC 61968-11 is normalized and incorporated officially in
the CIM. In this part of IEC 61968, class Location is defined in the IEC 61968-11 packages.

This part of IEC 61968 is valid for three-phase balanced and unbalanced distribution
networks. It is described as a single phase network and may have single- or two-phase
components such as single-phase laterals and transformers3). However, some users may find
it convenient to restrict the proposed profile to include only the subset of three-phase
balanced networks and exclude support for single phase components. Iy lauses which
follow, the term “partial-phase devices” is used to describe componentg#t than three
phases.

5 Issues related to partial-phase devices modeling

5.1 General

conducting devices
all of the letters A, B,

positive and Zero sequs
symmetric three-phas
and the same mutual i

5.3 Switches

IEC 61970-301 allows only two states for a switch device, i.e. open and closed. Thus for a 3-
phase switch, it suggests that all three phases of the switch always operate together and it
does not support the situation where, for example, phase A of the switch is open while phases
B and C are closed. Of course, a single-phase switch may be open or closed.

5.4 Partial phase continuity in radial networks

Many distribution networks are operated radially, meaning that there is only one path for
power to be supplied to any conducting device. For all phases of a device in a radial network
to be properly energized, all devices upstream shall have the same phases present. (For

3) The USA radial electric distribution system is typically unbalanced. The main distribution feeder is three-phased
with single-phased tapped load. The model exchange format should support a three-phased, unbalanced model
to support, as an example, unbalanced load flow calculations.
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example, it is not possible to energize all the phases of a three phase device via a partial
phase upstream device.)

However, this requirement is not enforced in this part of IEC 61968. Rather, it is up to the
importing DMS to check if this requirement is satisfied throughout the network.

6 CIM classes used and corresponding RDF

6.1 General

There is a large variety of voltage combinations in a substation. In addition, substations may
generally contain one, two or more voltage levels. The applications needing ch “substation

S : X formatted data file to comply
with CDPSM Minimum Data Requireme QU andpoint of a data recipient (importer),
the document describes a subset of he at apn irmmporter could reasonably expect to
rece|ve in an XML data nt with the CDPSM Minimum Data

6.2 BaseVolta
For every opeﬁ}

the network, a BaseVoltage is created. An

Winding should be.coptained within a VoltageLevel.
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<cim:BaseVoltage rdf:ID="BaseVoltage 1">
<cim:BaseVoltage.nominalVoltage>63</cim:BaseVoltage.nominalVoltage>
</cim:BaseVoltage>

<cim:BaseVoltage rdf:ID="BaseVoltage 2">
<cim:BaseVoltage.nominalVoltage>42</cim:BaseVoltage.nominalVoltage>
</cim:BaseVoltage>

<cim:VoltageLevel rdf:ID="VL_1">
<cim:Naming.name>NOD10S61</cim:Naming.name>
<cim:VoltageLevel.MemberOf_Substation rdf:resource="#Substation_1"/>
<cim:VoltageLevel.BaseVoltage rdf:resource="#BaseVoltage_1"/>
</cim:VoltageLevel>

<cim:VoltageLevel rdf:ID="VL_2">
<cim:Naming.name>NOD10S62</cim:Naming.name>
<cim:VoltageLevel.MemberOf_Substation rdf:resource="#Substation_1"/>
<cim:VoltageLevel.BaseVoltage rdf:resource="#BaseVoltage_2"/> (\

</cim:VoltageLevel> /\

The CPSM 2.0 profile of base CIM defines HostControlArga the root of containment
hierarchy. In contrast, this specification defines H ubstatign~as /the root of the
containment hierarchy.

6.3 Containment hierarchy roots

6.4 HV/MV substation

The containment hierarchy begins by FY/ bstation.

<cim:Substation rdf:ID="Substation_1">
<cim:Naming.name>AIGUE_HVMV<cim:Naming-rame>
<cim:Substation.PSRType rdf:resource="#RSR ">

</cim:Substation>

<cim:PSRType rdf:ID="PSRType_1'

<cim:Naming.name
</cim:PSRType>

<cim:Location rdf:ID="focation
<cim:Locatior Powe S resource="#Substation_1">

</cim:Location>

6.5 MV/MV sub ion

<cim:Substation rdf:ID="Substation_2">
<cim:Naming.name>AIGUE_MVMV<cim:Naming.name>
<cim:Substation.PSRType rdf:resource="#PSRType_2">
</cim:Substation>

<cim:PSRType rdf:ID="PSRType_2">
<cim:Naming.name>MV/MV Substation </cim:Naming.name>
</cim:PSRType>

<cim:Location rdf:ID="Location_2">

<cim:Location.PowerSystemResource rdf:resource="#Substation_2">
</cim:Location>

<cim:GmlPosition rdf:ID="CP_1">
<cim:GmlPosition.xPosition>910700</cim:GmlPosition.xPosition>
<cim:GmlPosition.yPosition>66270</cim:GmlPosition.yPosition>
<cim:Location rdf:resource="#Location_2">

</cim:GmlPosition>



https://standards.iteh.ai/catalog/standards/iec/71ee0d88-d48a-4c99-8b82-748809d8d985/iec-61968-13-2008

