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1)

8)

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

COMMUNICATION NETWORKS AND SYSTEMS
FOR POWER UTILITY AUTOMATION -

Part 90-6: Use of IEC 61850 for Distribution Automation Systems

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

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

The main task of IEC technical committees is to prepare International Standards. However, a
technical committee may propose the publication of a technical report when it has collected
data of a different kind from that which is normally published as an International Standard, for
example "state of the art".

IEC 61850-90-6, which is a technical report, has been prepared by IEC technical committee
57: Power systems management and associated information exchange.
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The text of this technical report is based on the following documents:

Enquiry draft Report on voting
57/1929/DTR 57/2008/RVDTR

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

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

As a reminder a Joint Ad Hoc Group (JAHWG 51) had been set up between IEC Technical
Committee 38 and IEC TC 57 in order to capture the requirements elaborated by the experts
of the Fault Passage Indicators domain, which resulted in the publication of IEC TR 62689-
100 in October 2016.

As agreed in the term of reference of this JAHWG 51, IEC TC 57 merged the conclusions of
the above work within this document.

In return, it was agreed that IEC 62689-3, dealing with Current and Voltage sensors or
detectors, to be used for fault passage indication purposes — Part 3: Communication, should
be based on the content of IEC TR 61850-90-6.

A list of all parts in the IEC 61850 series, published under the general titte Communication
networks and systems for power utility automation, can be found on the IEC website.

The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC website 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.

IMPORTANT - The 'colour inside' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.
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INTRODUCTION

IEC 61850 consists of the following parts, under the general titte Communication networks
and systems for power utility automation (all parts may have not been published yet).

Part 1: Introduction and overview

Part 2: Glossary

Part 3: General requirements

Part 4. System and project management

Part 5: Communication requirements for functions and device models

Part 6: Configuration description language for communication in electrical substations
related to IEDs

Part 7-1: Basic communication structure — Principles and models

Part 7-2: Basic communication structure — Abstract communication service interface
(ACSI)

Part 7-3: Basic communication structure — Common data classes

Part 7-4: Basic communication structure — Compatible logical node classes and data
classes

Part 7-410: Hydroelectric power plants — Communication for monitoring and control
Part 7-420: Basic communication structure — Distributed energy resources logical nodes

Part 8-1: Specific communication service mapping (SCSM) - Mappings to MMS
(1SO 9506-1 and ISO 9506-2) and to ISO/IEC 8802-3

Part 80-1: Guideline to exchange information from a CDC based data model using
IEC 60870-5-101/104

Part 9-2: Specific communication service mapping (SCSM) — Sampled values over
ISO/IEC 8802-3

Part 90-1: Use of IEC 61850 for the communication between substations

Part 90-2: Using IEC 61850 for the communication between substations and control
centres

Part 90-3: Using IEC 61850 for condition monitoring

Part 90-4: Network Engineering Guidelines — Technical report

Part 90-5: Using IEC 61850 to transmit synchrophasor information according to
IEEE C37.118

Part 90-7: Object models for power converters in distributed energy resources (DER)
systems

Part 90-8: Object model for E-mobility

Part 10: Conformance testing

In addition to the above, the IEC 61850 basic communication structure for Wind Turbines has
been published as IEC 61400-25, Wind turbines — Communications for monitoring and control
of wind power plants.

IEC 61850-1 is an introduction and overview of the IEC 61850 series. It describes the
philosophy, work approach and contents of the other parts.

Distribution Automation (DA) is a concept which emerged in the 1970s to promote the
application of computer and communication technologies for the betterment of distribution
system operating performance. It is in general used as an umbrella term to capture the
deployment of automation technologies for protection, control, monitoring, and operation of
distribution systems. These technologies enable electric utilities to monitor, control, and

1 Under preparation. Stage at the time of publication: IEC/PWI 61850-90-2:2018.
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operate distribution components in a real-time or non-real-time mode. The industry is also
pushing towards smart and active distribution networks which support the high penetration of
Distributed Energy Resources (DERs) and have better supply reliability and operation
efficiency. As a result, DA concepts are also being extended in the form of Advanced
Distribution Automation (ADA), which includes automation of DERs and demand response
programs.

A widely-recognized instance of a DA project involves utilization of communication and
information technology to enable real-time monitoring and control of switching devices
including circuit breakers, line reclosers, automatic sectionalizers as well as capacitor banks
and line regulators in MV networks. This control can be achieved in local, distributed, and
central means. Local control is implemented inside a device based on local measurements.
Distributed control involves peer-to-peer communication among relevant field devices. Central
control is SCADA-like and is implemented in a substation or control room. This category of DA
is also referred to as Feeder Automation (FA). Before the deployment of FA, the switching
operations have to be done by the field crew, requiring physical patrolling of the feeder route
to locate faults and manual verification of every switching action. Evidently, this practice
prolongs the switching time and gives rise to extended outage times and system inefficiencies.
With the application of data collection and real-time control through FA, these switching tasks
are accomplished in an automated fashion giving rise to accelerated restoration times which
are much less than those offered by the legacy systems.
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COMMUNICATION NETWORKS AND SYSTEMS
FOR POWER UTILITY AUTOMATION -

Part 90-6: Use of IEC 61850 for Distribution Automation Systems

1 Scope

1.1 General

The contents of Distribution Automation (DA) vary between different countries, regions, even
between different utilities in the same country. DA may cover HV/MV substations, MV
networks, LV networks, distributed energy resources, as well as demand sides. This part of
IEC 61850, which is a technical report, provides basic aspects that need to be considered
when using IEC 61850 for information exchange between systems and components to support
Distribution Automation applications, within MV network automation, as presented in Annex B.

In particular, this document:

e defines use cases for typical DA applications that require information exchange between
two or more components/systems

e provides modelling of components commonly used in DA applications

e proposes new logical nodes and the extensions to the existing logical nodes that can be
used in typical DA applications.

e provides guidelines for the communication architecture and services to be used in DA
applications

e provides configuration methods for IEDs to be used in DA systems.

Its content also results from the merge of the preparatory work exposed in
IEC TR 62689-100 — Current and voltage sensors or detectors, to be used for fault passage
indication purposes — Part 100: Requirements and proposals for the IEC 61850 series data
model extensions to support fault passage indicators applications.

1.2 Namespace information
The parameters which identify this new release of this namespace are:

e Namespace Version: 2018
e Namespace Revision: A

e UML model file which reflects this namespace edition: wg10uml02v20draft20-
wg18uml02v11b-wg17uml02v22-jwg25uml02v04c-tc17umlv0-tc38umliv0.eap, UML model
version WG10UMLO2v20draft20

e Namespace release date: 2018-05-20
e Namespace name: “(Tr)IEC61850-90-6:2018A”

The name space “(Tr)IEC61850-90-6:2018A” is considered as "transitional" since the models
are expected to be included in IEC 61850-7-4xx Edition 2. Potential extensions/modifications
may happen if/when the models are moved to the International Standard status.

1.3 Code components

This IEC standard includes Code Components i.e. components that are intended to be directly
processed by a computer. Such content is any text found between the markers <CODE
BEGINS> and <CODE ENDS>, or otherwise is clearly labelled in this standard as a Code
Component.

The purchase of this IEC standard carries a copyright license for the purchaser to sell
software containing Code Components from this standard to end users either directly or via
distributors, subject to I|IEC software licensing conditions, which can be found at:
www.iec.ch/CCv1.
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In this document, code components are contained in the tables and XML code lines located
within Clause 7.

A separate file contains the electronic version of these code components.

The Code Components included in this IEC document are also available in a light version
(without the description textual elements) as electronic machine readable file at:

http://www.iec.ch/tc57/supportdocuments/IEC_61850-90-6.NSD.2018A.light.zip

The Code Component(s) included in this IEC standard are potentially subject to maintenance
works and the user shall select the latest release in the repository located at:
http://www.iec.ch/tc57/supportdocuments.

The latest version/release of the document will be found by selecting the file of name:
IEC_61850-90-6.NSD.{VersionStatelnfo}.light.zip with the filed VersionStatelnfo of the highest
value.

In case of any differences between the code components available at the address given
above and the IEC pdf published content, the code component(s) published on the IEC web
site (see above) is(are) valid; they may be subject to updates. See history files of these code
components.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their
content constitutes requirements 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 TS 61850-2, Communication networks and systems in substations — Part 2: Glossary

IEC 61850-5, Communication networks and systems for power utility automation — Part 5:
Communication requirements for functions and device models

IEC 61850-6:2009, Communication networks and systems for power utility automation —
Part 6: Configuration description language for communication in electrical substations related
to IEDs

IEC 61850-6:2009/AMD1:2018

IEC 61850-7-2:2010, Communication networks and systems for power utility automation —
Part 7-2: Basic information and communication structure — Abstract communication service
interface (ACSI)

IEC 61850-7-2:2010/AMD1:20182

IEC 61850-7-3:2010, Communication networks and systems for power utility automation —
Part 7-3: Basic communication structure — Common data classes
IEC 61850-7-3:2010/AMD1:20183

IEC 61850-7-4:2010, Communication networks and systems for power utility automation —
Part 7-4: Basic communication structure — Compatible logical node classes and data object
classes

IEC 61850-7-4:2010/AMD1:20184

IEC 61850-8-1:2011, Communication networks and systems for power utility automation —
Part 8-1: Specific communication service mapping (SCSM) — Mappings to MMS (ISO 9506-1
and ISO 9506-2) and to ISO/IEC 8802-3

2 Under preparation. Stage at the time of publication: IEC/AFDIS 61850-7-2/AMD1:2018.
3 Under preparation. Stage at the time of publication: IEC/AFDIS 61850-7-3/AMD1:2018.
4 Under preparation. Stage at the time of publication: IEC/AFDIS 61850-7-3/AMD1:2018.


http://www.iec.ch/tc57/supportdocuments/IEC_61850-90-6.NSD.2018A.light.zip
http://www.iec.ch/tc57/supportdocuments

IEC TR 61850-90-6:2018 © IEC 2018 -15 -

IEC 61850-8-2 5, Communication networks and systems for power utility automation —
Part 8-2: Specific Communication Service Mapping (SCSM) — Mapping to Extensible
Messaging Presence Protocol (XMPP)

IEC TS 61850-80-1, Communication networks and systems for power utility automation — Part
80-1: Guideline to exchanging information from a CDC-based data model using IEC 60870-5-
101 or IEC 60870-5-104

IEC TR 61850-90-2, Communication networks and systems for power utility automation — Part
90-2: Using IEC 61850 for communication between substations and control centres

IEC 62689-1:2016, Current and voltage sensors or detectors, to be used for fault passage
indication purposes — Part 1: General principles and requirements

IEC 62689-2, Current and voltage sensors or detectors, to be used for fault passage
indication purposes — Part 2: System aspects

IEC 62559-2, Use case methodology — Part 2: Definition of the templates for use cases, actor
list and requirements list

5 Under preparation. Stage at the time of publication: IEC/CFDIS 61850-8-2:2017.
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