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Foreword

The text of document 17C/617/FDIS, future edition 2 of IEC 62271-3, prepared by
SC 17C "High-voltage switchgear and controlgear assemblies" of IEC/TC 17 "Switchgear and
controlgear" was submitted to the IEC-CENELEC parallel vote and approved by CENELEC as
EN 62271-3:2015.

The following dates are fixed:

¢ latest date by which the document has to be (dop) 2016-01-14
implemented at national level by
publication of an identical national
standard or by endorsement

e latest date by which the national (dow) 2018-04-14
standards conflicting with the
document have to be withdrawn

This document supersedes EN 62271-3:2006.
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 62271-3:2015 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 60265 Series NOTE  Harmonized as EN 60265 Series ".

IEC 60794 Series NOTE Harmonized as EN 60794 Series.

IEC 61754-20:2012 NOTE Harmonized as EN 61754-20:2012 (not modified).
IEC 61850-6:2009 NOTE Harmonized as EN 61850-6:2010 (not modified).

IEC 61850-7-1:2011 NOTE Harmonized as EN 61850-7-1:2011 (not modified).
IEC 61850-7-410:2012 NOTE Harmonized as EN 61850-7-410:2013 (not modified).
IEC 61850-7-420:2009 NOTE Harmonized as EN 61850-7-420:2009 (not modified).
IEC 61869-9 2 NOTE  Harmonized as EN 61869-9 2 (not modified).

IEC 62271-102:2001 NOTE Harmonized as EN 62271-102:2002 (not modified).

IEC 62271-102:2001/A1:2011 NOTE Harmonized as EN 62271-102:2002/A1:2011 (not modified).
IEC 62271-102:2001/A2:2013 NOTE Harmonized as EN 62271-102:2002/ A2:2013 (not modified).

IEC 62271-103 NOTE Harmonized as EN 62271-103.
IEC 62271-104 NOTE Harmonized as EN 62271-104.
IEC 62271-202 NOTE Harmonized as EN 62271-202.
ISO/IEC 7498-1:1994 NOTE Harmonized as EN ISO/IEC 7498-1:1994 % (not modified).

" Superseded by EN 62271 Series.
2 At draft stage.
¥ Withdrawn publication.
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

EN 62271-3:2015

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

NOTE 1 When an International Publication has been modified by common modifications, indicated by (mod), the relevant

EN/HD applies.

NOTE 2 Up-to-date information on the latest versions of the European Standards listed in this annex is available here:

www.cenelec.eu

Publication

IEC 60870-4

IEC 61850-3

IEC 61850-4

IEC 61850-5

IEC 61850-7-2

IEC 61850-7-3

IEC 61850-7-4

IEC 61850-8-1

2011

2013

2010

2010

2010

2011

Title

Telecontrol equipment and systems -
Part 4: Performance requirements

Communication networks and systems
for power utility automation -
Part 3: General requirements

Communication networks and systems
for power utility automation -
Part 4: System and project management

Communication networks and systems for
power utility automation -

Part 5: Communication requirements for
functions and device models

Communication networks

and systems for power utility automation -
Part 7-2: Basic information and
communication structure - Abstract
communication service interface (ACSI)

Communication networks and systems for
power utility automation -

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

Communication networks and systems
for power utility automation -

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

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

EN/HD

HD 546.4 S1

EN 61850-3

EN 61850-4

EN 61850-5

EN 61850-7-2

EN 61850-7-3

EN 61850-7-4

EN 61850-8-1

2011

2013

2010

2011

2010

2011
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Part 10: Conformance testing

Communication networks and systems for -
power utility automation -
Part 90-4: Network engineering guidelines

High-voltage switchgear and controlgear - EN 62271-1
Part 1: Common specifications A1

High-voltage switchgear and controlgear - EN 62271-100
Part 100: Alternating current circuit- A1
breakers

2013

2008
2011

2009
2012



-2- IEC 62271-3:2015 © IEC 2015

CONTENTS

FOREWORD ...ttt ettt et et et ettt et et e et e et e et e et e e et e e e enns 5
LN I 2 1 1 L N 1 S 7
0.1 LT =Y 7= = Y 7
0.2 Position of this standard in relation to the IEC 61850 series..........ccoocoveviiiiiiiinninnnnn. 7

1 1T o 1= S 8
2 NOrMative refErENCES .. e 8
3 Terms and definitioNs ... 9
4 Normal and special service CONditiONS ..........oooiiiiiii e 13
5 Ratings and classifications ...... ... 13
5.1 LNs on the process level of a high-voltage substation...............ccooooinn, 13
5.2 CommMUNICAtION SEIVICES .. 15
5.2.1 ConformManCe ClaSSES .....oiuuiii i 15
5.2.2 ACSI basic conformance statement ... 15
5.2.3 ACSI models conformance statement ..o 16
5.2.4 ACSI service conformance statement ... 18

5.3 TIMING rEQUITEMENTS ...ieii et 19
5.3.1 GBNEIAL . 19
5.3.2 Opening and closing times for circuit-breakers............coooooiiiiiiiiiinie 21

5.4 Data S CUNIY et 23
5.5 Data NGty oo 23
5.6 Performance reqUIrE€mMENTS ... ..c..ii e 23
5.6.1 Performance classes for reliability ...........cooooiiiiii 23
5.6.2 Performance classes for availability ... 23
5.6.3 Performance classes for maintainability...............ccoooiiiiiiiiii i 23
5.6.4 Dependability.......couiii e 23
5.6.5 Maximum expansion of the network ..., 24

6 Design and CONSITUCTION ....ouu i 24
6.1 LT 1= - | PN 24
6.1.1 Typical location of switchgear controllers and communication devices ........... 24
6.1.2 Typical system tOPOIOGY ..vuvniiiiii e 26
6.1.3 Typical controller system reduUndancCy .........coeiiiiiii i 30

6.2 Technological bOUNAArIieS ......couiiiii e 30
6.2.1 GBNEIAL .t 30
6.2.2 Interface POINt ..o 30
6.2.3 TranNSMISSION SYSTEIMS .ot e e e 30
6.2.4 Human machine interface ... 31

6.3 Mechanical reqQUIremMeENtS ... ... e 31
6.3.1 MecChaniCal SIrESSES .. v 31
6.3.2 Degree of protection provided by enclosures ..........coooiiiiiiiiiiii e 31
6.3.3 Degree of protection for connectors..........coovviiiiiiiiii 31
6.3.4 ACCESSIDIITY ..t 31

6.4 Electrical reqQUIr€mMENtS ... 31
6.5 N 31
6.6 Electronic Nnameplates . ... .o 31

A 17/ ¢ 1= 30 (= T £ TN 32

SEK Svensk Elstandard



IEC 62271-3:2015 © IEC 2015 -3-

7.1 LT =Y o =T - ¥ S 32
7.2 Switchgear communication interface conformance tests.............coooiiiiiiiinnnn.. 32
7.3 Time measurement of switchgear............cooiiiii i 32
7.3.1 CircUIt-breakers ... ..o 32
7.3.2 Other SWItCNGEAr .. ovii e 35

8 ROULINE 1SS e e 35
8.1 LT a1 = PP 35
8.2 Time measurement on switChgear..... ... 36

9 Information to be given with enquiries, tenders and orders ............ccooviiiiiii i, 36
10 Rules for transport, storage, installation, operation and maintenance ............................ 36
B TS - | =7 PSPPI 36
Annex A (normative) Test overview table ..o 37
Annex B (normative) Electronic nameplates ..........cooviiiiiiiii i, 38
B.1 L= o =T ¥ S 38
B.2 Electronic nameplate for circuit breaker ...........coooiiiiiiiiii 38
B.3 Electronic nameplate for switchgear other than circuit breakers ............................ 40
B.4 Presence CONAItIONS ... ..o 41
Annex C (informative) Test procedures — Performance type testing ...........coocoiiiiiiiinns 44
71 0] [ Yo = o 2 1728 46
Figure 1 — Calculation of intelligent switchgear operating times (example 1) .........ccooeeiinne. 20
Figure 2 — Calculation of intelligent switchgear operating times (example 2) ..........cc.ccoeeeenie. 20
Figure 3 — Opening/closing command to intelligent switchgear.................coooiiiiiiiin e, 21
Figure 4 — Opening/closing command to switchgear............cccoiiiiiiiiiii e, 21
Figure 5 — Opening operation of an intelligent circuit-breaker.............c..cooi s 22
Figure 6 — Closing operation of an intelligent circuit-breaker ..., 23
Figure 7 — GIS (EXaMPIE 1) it e e e e e e e 24
Figure 8 — Secondary system in medium voltage cubicle (example 2) .........cocoviiiiiiiiiiiinnnns, 25
Figure 9 — AIS circuit-breaker (eXxample 3) . ..o 26
Figure 10 — AIS circuit-breaker (Xample 4) ... ... 26
Figure 11 — GIS (example 1) with serial communication network..............c.oooiiiiiiiiiiinnennss 27
Figure 12 — GIS (example 2) with serial communication network................ccoooiiiiiiinn. 28
Figure 13 — AIS circuit-breaker (example 3) with serial communication network .................... 29
Figure 14 — AIS circuit-breaker (example 4) with serial communication network .................... 29
Figure 15 — Performance test of an intelligent switchgear (configuration 1) ........................... 33
Figure 16 — Performance test of an intelligent switchgear (configuration 2)........................... 34
Figure C.1 — Performance test of an intelligent switchgear — CBC operating time.................. 44
Figure C.2 — Performance test of an intelligent switchgear — CB operating time .................... 45
Table 1 — LNS ON ProCESS IV .. ouei e 14
Table 2 — ACSI basic conformance statement ... 16
Table 3 — ACSI models conformance statement ....... ..., 17
Table 4 — Additional restrictions for GOOSE ... 18
Table 5 — ACSI service conformance statement ... 19

SEK Svensk Elstandard



-4 - IEC 62271-3:2015 © IEC 2015

Table A.1 — Test overview table ... e 37
Table B.1 — Common data Class VSD ... 38
Table B.2 — New Data Objects added to LN XCBR .........oiiiiiiiii e 39
Table B.3 — New data objects added to LN XSWI ... 40
Table B.4 — Conditions for application of new data objects..............ooo 41
Table B.5 — Explanations for attributes (7 0f 2) ..o, 42

SEK Svensk Elstandard



IEC 62271-3:2015 © IEC 2015 -5-

1)

2)

3)

4)

5)

6)

7)

8)
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HIGH-VOLTAGE SWITCHGEAR AND CONTROLGEAR -
Part 3: Digital interfaces based on IEC 61850

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.

International Standard IEC 62271-3 has been prepared by subcommittee 17C: High-voltage
switchgear and controlgear assemblies, of IEC technical committee 17: Switchgear and
controlgear.

This second edition cancels and replaces the first edition published in 2006. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a)

b)

an update to the latest edition(s) of IEC 61850 series;

(e.g. Annex B “LNs for sensors and monitoring” of edition 1 has been deleted since these
LNs are now covered by standard IEC 61850-7-4:2010)

an update of normative references;

SEK Svensk Elstandard
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c) the minimum voltage range this standard refers to, was changed from 72,5 kV to above
1kV;

d) the description of performance tests and conformance tests became more specific;
e) the new — informative — Annex C gives an example for performance type testing;

f) 6.2.3 “transmission systems” as well as appropriate subclauses have been superseded by
standard IEC TR 61850-90-4:2013;

g) fibre optical connector type LC becomes only recommended type of fibre optic connector
in accordance with IEC TR 61850-90-4:2013;

h) electronic nameplates have been redefined as extension of LN XCBR and LN XSWI with
data objects, reflecting required additional name plate information.

NOTE A new common data class Visible String Description (VSD) will be added to the IEC 61850-7-3 to support
these new data objects.

This standard has the status of a product family standard and may be used as a normative
reference in a dedicated product standard for highvoltage switchgear and controlgear.

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

FDIS Report on voting
17C/617/FDIS 17C/623/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.

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

A list of all parts in the IEC 62271 series, published under the general title High voltage
switchgear and controlgear, 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 web site under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

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.

SEK Svensk Elstandard
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INTRODUCTION

0.1 General

This standard is a product family standard for high-voltage switchgear and controlgear and
assemblies thereof. It provides an application of the horizontal standard series IEC 61850
which details layered power utility communication architecture, in the world of high-voltage
switchgear and controlgear.

By providing tutorial material such as examples and explanations, it also gives an access for
switchgear experts to concepts and methods applied in the IEC 61850 series.

Compared to switchgear equipment, digital communication technology is subject to ongoing
changes which are expected to continue in the future. Profound experience with electronics
integrated directly into switchgear has yet to be gathered on a broader basis, as this type of
equipment is not widely spread in the industry and a change of metabolism has not yet
occurred.

This situation is taken into account in this standard by setting an appropriate validity date and
by specifying several options to most of the communication-related requirements, such as
connectors or fibres.

0.2 Position of this standard in relation to the IEC 61850 series

The IEC 61850 series is a horizontal standard intended to be used for communication and
systems in the power utility. The most important parts of this series define:

1) information models for the power utility automation system.
These information models include both the models of the switchgear (like circuit-breakers
and disconnectors) and other process equipment (like instrument transformers), and the
models of the power utility automation system (like protection relays);

2) the communication between intelligent electronic devices (IEDs) of the power utility
automation system;

3) a configuration language used to describe the configuration aspects of the power utility
automation system;

4) conformance testing of the communication interfaces of the IEDs of the power utility
automation system including their data models.

Typically, IEDs like bay level controllers interface to switchgear. In that case, the data models
of the switchgear are implemented in these devices. However, this is not the only realization.
In the case where electronics are integrated direct into switchgear, the above-mentioned data
models should be implemented within the switchgear and the switchgear supports a
communication interface.

IEC 61850, being a horizontal standard series, leaves many options open in order to support
present and future requirements of all sizes of power utility automation system at all voltage
levels.

SEK Svensk Elstandard
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HIGH-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 3: Digital interfaces based on IEC 61850

1 Scope

This part of IEC 62271 is applicable to high-voltage switchgear and controlgear for all rated
voltage levels above 1 kV and assemblies thereof and specifies equipment for digital
communication with other parts of the power utility automation and its impact on testing. This
equipment for digital communication, replacing metal parallel wiring, can be integrated into
the high-voltage switchgear, controlgear, and assemblies thereof, or can be external
equipment in order to provide compliance for existing switchgear and controlgear and
assemblies thereof with the standards of the IEC 61850 series.

This International Standard is a product standard based on the IEC 61850 series. It deals with
all relevant aspects of switchgear and controlgear, and assemblies thereof with a serial
communication interface according to the IEC 61850 series. In particular it defines:

a) a selection of the information models from the IEC 61850 series that are supported by
such switchgear and controlgear, and assemblies thereof;

b) conformance classes for the set of communication services that are supported by the
switchgear and controlgear, and assemblies thereof;

c) maodifications and extensions to type and routine tests of switchgear and controlgear, and
assemblies thereof that are required due to the serial communication interface.

The standard specifies the requirements for digital communication equipment used within
high-voltage switchgear, controlgear, and assemblies thereof, as well as the relevant testing
requirements.

The relevant switchgear standards of the IEC 62271 series are applicable in general, with the
additional specifications described in this standard.

NOTE 1 This standard intends to promote interoperability of communication interfaces. Interchangeability is
outside the scope of this standard, as there is no requirement for it. Interchangeability is also outside the scope of
the IEC 61850 series.

NOTE 2 For an introduction to power utility automation communication and the related terms, definitions and
models, refer to IEC 61850-1 which provides an overview of the objectives and requirements of the IEC 61850
series in general. IEC 61850-7-1 provides an overview of modelling techniques.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For
undated references, the Ilatest edition of the referenced document (including any
amendments) applies.

IEC 60870-4:1990, Telecontrol equipment and systems — Part 4: Performance requirements

IEC 61850-3:2013, Communication networks and systems for power utility automation -
Part 3: General requirements

IEC 61850-4:2011, Communication networks and systems for power utility automation —
Part 4: System and project management

SEK Svensk Elstandard
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IEC 61850-5:2013, Communication networks and systems for power utility automation —
Part 5: Communication requirements for functions and device models

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

IEC 61850-7-4:2010, Communication networks and systems for power utility automation —
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