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INTERNATIONAL ELECTROTECHNICAL COMMISSION

REPRESENTATION OF COMMUNICATION
IN POWER UTILITY AUTOMATION

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comnrising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote interna. onal
co-operation on all questions concerning standardization in the electrical and electronic fields. To this «nd «d
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technica' Re nrts,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s), Tneir
preparation is entrusted to technical committees; any IEC National Committee interested in the < Fjec: de:nt with
may participate in this preparatory work. International, governmental and non-governmental orgarii.ations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the International Orgcnization for
Standardization (ISO) in accordance with conditions determined by agreement between the t o organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as nossi.', an international
consensus of opinion on the relevant subjects since each technical committee has . >pres: ntation from all
interested IEC National Committees.

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

In order to promote international uniformity, IEC National Comm‘..ces (ndertake to apply IEC Publications
transparently to the maximum extent possible in their national aad re vionc | publications. Any divergence between
any IEC Publication and the corresponding national or regior al pchlica'iun shall be clearly indicated in the latter.

IEC itself does not provide any attestation of conformity. Inde renuent 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, ~mp'oyees, servants or agents including individual experts and
members of its technical committees and IEC Nctic2 1l Committees for any personal injury, property damage or
other damage of any nature whatsoever +hethyr direct or indirect, or for costs (including legal fees) and
expenses arising out of the publicatior 1-se of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative -efe.2nces cited in this publication. Use of the referenced publications is
indispensable for the correct appi.22tic n of this publication.

Attention is drawn to the poss bili.y that some of the elements of this IEC Publication may be the subject of patent
rights. IEC shall not be he!l re ‘por.sible for identifying any or all such patent rights.

IEC TS 63266 has becn Lrepared by IEC technical committee 3: Documentation, graphical
symbols and representa’ions of technical information. It is a Technical Specification.

The text cf thiz Te-hnical Specification is based on the following documents:

Draft Report on voting

3/1611/DTS 3/1623/RVDTS

tull information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this Technical Specification is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/publications.
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The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.
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INTRODUCTION

The data communication system is a critical point in the real time operation of a power utility
automation system. Information from the system is retrieved and used for reliable operation, for
supervision, and for efficient maintenance work in power utility automation systems, such as
hydro power plant, thermal power plant, transmission station, distribution station, industrial site,
etc.; hereby referred to as substations.

Power utility automation systems, including those for substations, have been increasingly
modernized thanks to their benefits to power utilities. Digital data exchange, based on
IEC 61850 (all parts), among the functions in the system, replaces the copper hardwirea
conventional communication.

The exchange of digital information, in the form of data objects and data attributes, botween
intelligent electronic devices (IEDs), has become very common in utility automat.nn <nd hese
data are essential for control and protection of the power grid, and the amount o sucn data
exchanges is increasing.

The engineering tools available for configuration of the communication syztem: are typically
focusing on the data exchange between tools and less on readability 1>r Fuman perception.
Documents prepared by these tools are often comprehensive a~a wll-structured files, for
example, in XML-format, but are difficult to read and to understan.' 2.1d could therefore be
inappropriate in some steps of the product/system life cycle. Wit the increasing amount of data
exchanges and the increasing level of complexity, the inconsis.= »2i~s and errors in the complex
documentation cannot be efficiently perceived by human users. Proper visualization of data
exchanges from different entities makes the maintenance <nd Jesign more reliable.

This document aims to provide a structure for documenwation of exchanged information that is
used for testing and maintenance of devices in the < ibs cation. This standardized documentation
is called "representation of communication configuration and application", abbreviated as
RCCA. This reference documentation is inteaded to be part of the delivery documentation for
an IEC 61850 substation.

As a consequence of using IEDs"anc <igi.al communication in substations, the need arises for
readily available, clearly presentec. human-readable representation of data for reliable and
convenient use by persons in the fiela.

The IEC 61850 series kas prrvided the comprehensive range of International Standards
covering functional, com.aunication and engineering aspects, but not covering the presentation
and visualization of ‘nece runctions.
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REPRESENTATION OF COMMUNICATION
IN POWER UTILITY AUTOMATION

1 Scope

This document specifies a structure for representation of exchanged information that is
essential for testing and maintenance of the devices in power utility automation systems. It is
mainly intended to be applied to communication equipment that communicate information in
accordance with IEC 61850 (all parts) in at least one part of their communication flow.

The following communication equipment is included within the scope:

optical instrument transformer;

— conventional instrument transformers related to IEC 61850 traffic;

— merging unit;

— stand-alone merging unit;

— protection, control and measuring devices with at least one IEC ¢18% ) interface;
— switchgear control unit (breaker IED);

— switchgear providing IEC 61850 interface;

— |IEC 61850 time synchronization device;

— |EC 61850 gateway (RTU) and station HMI;

— digital disturbance recorder / digital fault recor!er;

— digital communication protocol gateways with at least one IEC 61850 interface;
— protection, control and measuring <deices that utilise a proprietary protocol for
communication with devices that hav~ &t Icast one IEC 61850 interface.

The following communication equinm ~at, scheme and protocols are excluded from the scope:

— |EC 61850 Ethernet switchas .:nd network topology;
— PMU phasor measurem:zn’ unit with at least one IEC 61850 interface;

— the full path of subst~tior to-substation communication;

EXAMPLE 1: The « esci ntion of R-GOOSE Publisher in substation A does not include the description of
R-GOOSE Subscribe. in ~Lubstation B.

— functions viu only hardwired communication, e.g. direct analogue copper wired connection;

EXAMPLE 2: A current transformer connected to a protection relay with hardwired tripping of a circuit breaker.

— funcions using only proprietary communication protocol systems;

“XAMr .E 3: A dedicated system for collecting disturbance recorder files with courier protocol or path from
IEC 60870-5-103 to IEC 60870-5-101 will not be presented in this document.

protocol mappings to XMPP (IEC 61850-8-2).

This document forms a supplement to other documentation standards in power utility
automation.

It also harmonizes the representation of the logical data flow structures based on IEC 61850
communication among different devices in order to provide a reference document that can be
created for any IEC 61850 substation.
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This document focuses in principle on the visualization of the digital information exchanged
between IEDs and control or measurement devices in a power utility automation system. The
information visualization does not refer to any graphical modelling but to a tabular format of
presentation. The data in tabular format can be used as a basis for other kinds of visual
presentation outside the scope of this document.

For representing all kinds of substation information, a single suitable tabular form is not possible
to find. This document instead presents a limited number of high visual performance
representation formats.

Presentation formats described in this document provide interactive visualization that assists
users in analysing data and identifying some important and essential information in a“more
efficient way.

2 Normative references

The following documents are referred to in the text in such a way that some or al. of their content
constitutes requirements of this document. For dated references, only the ~diuar cited applies.
For undated references, the latest edition of the referenced document (iicluding any
amendments) applies.

IEC 61082-1, Preparation of documents used in electrotechnology — Fart 1: Rules

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

IEC 61850-6, Communication networks and syst:ms ior power utility automation — Part 6:
Configuration description language for communicaticn in power utility automation systems
related to IEDs

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

IEC 61850-8-1, Communicatic2 n~tworks and systems for power utility automation — Part 8-1:
Specific communication scrv'ce mapping (SCSM) — Mappings to MMS (ISO 9506-1 and
ISO 9506-2) and to ISO/'EC 388)2-3

IEC 61869-9, Instrvinern ‘ transformers — Part 9: Digital interface for instrument transformers

IEC 62439-3, nJustrial communication networks — High availability automation networks —
Part 3: Paralle! Redundancy Protocol (PRP) and High-availability Seamless Redundancy (HSR)

IEC 81516-1, Industrial systems, installations and equipment and industrial products —
St.ucwurit g principles and reference designations — Part 1: Basic rules

\EC ©1346-2, Industrial systems, installations and equipment and industrial products —
S.ructuring principles and reference designations — Part 2: Classification of objects and codes
for classes

ISO 81346-10, Industrial systems, installations and equipment and industrial products —
Structuring principles and reference designations — Part 10: Power supply systems

IEC 82045-1, Document management — Part 1: Principles and methods
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