EESTI STANDARD i EVS-EN 61850-7-1:2011

Communication networks and systems for power utility
automation - Part 7-1: Basic communication structure -
Principles and models

EESTI STANDARDIKESKUS EY/§

ESTONIAN CENTRE FOR STANDARDISATION




EESTI STANDARDI EESSONA

NATIONAL FOREWORD

Kéesolev Eesti standard EVS-EN 61850-7-
1:2011 sisaldab Euroopa standardi EN 61850-
7-1:2011 ingliskeelset teksti.

Standard on kinnitatud Eesti Standardikeskuse
31.10.2011 kaskkirjaga ja joustub sellekohase
teate avaldamisel EVS Teatajas.

Euroopa standardimisorganisatsioonide poolt
rahvuslikele likmetele Euroopa standardi teksti
kéattesaadavaks tegemise kuupdev on
14.10.2011.

Standard on kattesaadav Eesti
standardiorganisatsioonist.

This Estonian standard EVS-EN 61850-7-1:2011
consists of the English text of the European
standard EN 61850-7-1:2011.

This standard is ratified with the order of
Estonian Centre for Standardisation dated
31.10.2011 and is endorsed with the notification
published in the official bulletin of the Estonian
national standardisation organisation.

Date of Availability of the European standard text
14.10.2011.

The standard is available from Estonian
standardisation organisation.

ICS 33.200

Inglisekeelsed votmesdnad: buildings, electrical equ, logi, modelling, network control system,
organization of data, power supplies, project management, signal transmission, specification
(approval), specifications, stations, substation, system management, telecommunication,

telecommunications,

Standardite reprodutseerimis- ja levitamisdigus kuulub Eesti Standardikeskusele

Andmete paljundamine, taastekitamine, kopeerimine, salvestamine elektroonilisse siisteemi vdi edastamine tkskdik millises vormis voi
millisel teel on keelatud ilma Eesti Standardikeskuse poolt antud kirjaliku loata.

Kui Teil on kusimusi standardite autorikaitse kohta, palun votke Ghendust Eesti Standardikeskusega:
Aru 10 Tallinn 10317 Eesti; www.evs.ee; Telefon: 605 5050; E-post: info@evs.ee

Right to reproduce and distribute belongs to the Estonian Centre for Standardisation

No part of this publication may be reproduced or utilized in any form or by any means, electronic or mechanical, including
photocopying, without permission in writing from Estonian Centre for Standardisation.

If you have any questions about standards copyright, please contact Estonian Centre for Standardisation:
Aru str 10 Tallinn 10317 Estonia; www.evs.ee; Phone: 605 5050; E-mail: info@evs.ee




EUROPEAN STANDARD EN 61850-7-1

NORME EUROPEENNE
EUROPAISCHE NORM October 2011

ICS 33.200 Supersedes EN 61850-7-1:2003

English version

Communication networks and systems for power utility automation -
Part 7-1: Basic communication structure -
Principles and models
(IEC 61850-7-1:2011)

Réseaux et systemes de communication Kommunikationsnetze und -systeme fur
pour l'automatisation des systémes die Automatisierung in der elektrischen
électriques - Energieversorgung -

Partie 7-1: Structure de communication de Teil 7-1: Grundlegende

base - Kommunikationsstruktur -

Principes et modéles Grundsatze und Modelle

(CEI 61850-7-1:2011) (IEC 61850-7-1:2011)

This European Standard was approved by CENELEC on 2011-08-19. CENELEC members are bound to comply
with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this European Standard
the status of a national standard without any alteration.

Up-to-date lists and bibliographical references concerning such national standards may be obtained on
application to the CEN-CENELEC Management Centre or to any CENELEC member.

This European Standard exists in three official versions (English, French, German). A version in any other
language made by translation under the responsibility of a CENELEC member into its own language and notified
to the CEN-CENELEC Management Centre has the same status as the official versions.

CENELEC members are the national electrotechnical committees of Austria, Belgium, Bulgaria, Croatia, Cyprus,
the Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy,
Latvia, Lithuania, Luxembourg, Malta, the Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia,
Spain, Sweden, Switzerland and the United Kingdom.

CENELEC

European Committee for Electrotechnical Standardization
Comité Européen de Normalisation Electrotechnique
Europaisches Komitee fiir Elektrotechnische Normung

Management Centre: Avenue Marnix 17, B - 1000 Brussels

© 2011 CENELEC -  All rights of exploitation in any form and by any means reserved worldwide for CENELEC members.

Ref. No. EN 61850-7-1:2011 E



EVS-EN 61850-7-1:2011 -2-

Foreword

The text of document 57/1121/FDIS, future edition 2 of IEC 61850-7-1, prepared by IEC TC 57, Power
systems management and associated information exchange, was submitted to the IEC-CENELEC
parallel vote and approved by CENELEC as EN 61850-7-1:2011.

This document supersedes EN 61850-7-1:2003.

Compared to EN 61850-7-1:2003, EN 61850-7-1:2011 introduces:
o the model for statistical and historical statistical data,

the concepts of proxies, gateways, LD hierarchy and LN inputs,
the model for time synchronisation,

the concepts behind different testing facilities,

the extended logging function.

EN 61850-7-1:2011 also clarifies the following points:
e the use of numbers for data extension,

the use of name spaces,

the mode and behaviour of a logical node,

the use of range and deadbanded values,

the access to control actions and others.

The following dates are fixed:

— latest date by which the document has to be implemented at (dop) 2012-05-19
national level by publication of an identical national
standard or by endorsement

— latest date by which the national standards conflicting with the  (dow) 2014-08-19
document have to be withdrawn

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

Endorsement notice

The text of the International Standard IEC 61850-7-1:2011 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 61346-1 NOTE Harmonized as EN 61346-1.
IEC 61346-2 NOTE Harmonized as EN 61346-2.

IEC 61400 series NOTE Harmonized in EN 61400 series (not maodified).
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INTRODUCTION

This part of the IEC 61850 series provides an overview of the architecture for communication
and interactions between systems for power utility automation such as protection devices,
breakers, transformers, substation hosts etc.

This document is part of a set of specifications which details a layered communication
architecture for power utility automation. This architecture has been chosen to provide
abstract definitions of classes (representing hierarchical information models) and services
such that the specifications are independent of specific protocol stacks, implementations, and
operating systems.

The goal of the IEC 61850 series is to provide interoperability between the IEDs from different
suppliers or, more precisely, between functions to be performed by systems for power utility
automation but residing in equipment (physical devices) from different suppliers. Interoperable
functions may be those functions that represent interfaces to the process (for example, circuit
breakers) or substation automation functions such as protection functions. This part of the
IEC 61850 series uses simple examples of functions to describe the concepts and methods
applied in the IEC 61850 series.

This part of the IEC 61850 series describes the relationships between other parts of the
IEC 61850 series. Finally this part defines how interoperability is reached.

NOTE Interchangeability is the ability to replace a device from the same vendor, or from different vendors,
utilising the same communication interface and as a minimum, providing the same functionality, with no impact on
the rest of the system. If differences in functionality are accepted, the exchange may also require some changes
somewhere else in the system. Interchangeability implies a standardisation of functions and, in a strong sense, of
devices which are outside the scope of this standard. Interchangeability is outside the scope, but it will be
supported following this standard for interoperability.

This part of the IEC 61850 series is intended for all stakeholders of standardised
communication and standardised systems in the utility industry. It provides an overview of and
an introduction to IEC 61850-7-4, IEC 61850-7-3, IEC 61850-7-2, IEC 61850-6, and
IEC 61850-8-1.
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COMMUNICATION NETWORKS AND
SYSTEMS FOR POWER UTILITY AUTOMATION -

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

1 Scope

This part of the IEC 61850 series introduces the modelling methods, communication
principles, and information models that are used in the various parts of the IEC 61850-7-x
series. The purpose of this part of the IEC 61850 series is to provide — from a conceptual
point of view — assistance to understand the basic modelling concepts and description
methods for:

— substation-specific information models for power utility automation systems,

— device functions used for power utility automation purposes, and

— communication systems to provide interoperability within power utility facilities.
Furthermore, this part of the IEC 61850 series provides explanations and provides detailed
requirements relating to the relation between IEC 61850-7-4, IEC 61850-7-3, IEC 61850-7-2
and IEC 61850-5. This part explains how the abstract services and models of the

IEC 61850-7-x series are mapped to concrete communication protocols as defined in
IEC 61850-8-1.

The concepts and models provided in this part of the IEC 61850 series may also be applied to
describe information models and functions for:

— hydroelectric power plants,

— substation to substation information exchange,

— information exchange for distributed automation,

— substation to control centre information exchange,

— information exchange for metering,

— condition monitoring and diagnosis, and

information exchange with engineering systems for device configuration.

NOTE 1 This part of IEC 61850 uses examples and excerpts from other parts of the IEC 61850 series. These
excerpts are used to explain concepts and methods. These examples and excerpts are informative in this part of
IEC 61850.

NOTE 2 Examples in this part use names of classes (e.g. XCBR for a class of a logical node) defined in
IEC 61850-7-4, IEC 61850-7-3, and service names defined in IEC 61850-7-2. The normative names are defined in
IEC 61850-7-4, IEC 61850-7-3, and IEC 61850-7-2 only.

NOTE 3 This part of IEC 61850 does not provide a comprehensive tutorial. It is recommended that this part be
read first — in conjunction with IEC 61850-7-4, IEC 61850-7-3, and IEC 61850-7-2. In addition, it is recommended
that IEC 61850-1 and IEC 61850-5 also be read.

NOTE 4 This part of IEC 61850 does not discuss implementation issues.
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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 61850-2, Communication networks and systems in substations — Part 2: Glossary

IEC 61850-3, Communication networks and systems in substations — Part 3: General
requirements

IEC 61850-4, Communication networks and systems for power utility automation — Part 4:
System and project management

IEC 61850-5, Communication networks and systems in substations — Part 5: Communication
requirements for functions and device models

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

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

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

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

IEC 61850-8-1, 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

IEC 61850-9-2, Communication networks and systems in substations — Part 9-2: Specific
Communication Service Mapping (SCSM) — Sampled values over ISO/IEC 8802-3

IEC 61850-10, Communication networks and systems in substations — Part 10: Conformance
testing

ISO/IEC 8802-3, Information technology — Telecommunications and information exchange
between systems — Local and metropolitan area networks — Specific requirements — Part 3:
Carrier sense multiple access with collision detection (CSMA/CD) access method and
physical layer specifications

ISO/IEC 8825 (all parts), Information technology — ASN.1 encoding rules

ISO 9506-1, Industrial automation systems — Manufacturing Message Specification — Part 1:
Service definition

ISO 9506-2, Industrial automation systems — Manufacturing Message Specification — Part 2:
Protocol specification





