ICS 29.120.70 SLOVENSKA TECHNICKA NORMA Oktéber 2019

] Meracie relé a ochranne zariadenia STN
Cast’ 181: Funk €né poziadavky na frekven ¢€nu EN IEC 60255-181
ochranu
353410

Measuring relays and protection equipment - Part 181: Functional requirements for frequency protection

Tato norma obsahuje anglicka verziu eurépskej normy.
This standard includes the English version of the European Standard.

Tato norma bola ozndmena vo Vestniku UNMS SR &. 09/19

Obsahuje: EN IEC 60255-181:2019, |IEC 60255-181:2019

129333

Urad pre normalizaciu, metrolégiu a skasobnictvo Slovenskej republiky, 2019
Slovenska technicka norma a technicka normaliza¢na informécia je chranena zakonom ¢&. 60/2018 Z. z. o technickej normalizacii.




STN EN IEC 60255-181: 2019 Urad pre normalizaciu, metrolégiu a ski$obnictvo Slovenskej republiky

EUROPEAN STANDARD EN IEC 60255-181
NORME EUROPEENNE
EUROPAISCHE NORM April 2019

ICS 29.120.70

English Version

Measuring relays and protection equipment - Part 181:
Functional requirements for frequency protection
(IEC 60255-181:2019)

Relais de mesure et dispositifs de protection - Partie 181: Messrelais und Schutzeinrichtungen - Teil 181:
Exigences fonctionnelles relatives aux protections de Funktionsanforderungen fir den Frequenzschutz

fréquence (IEC 60255-181:2019)
(IEC 60255-181:2019)

This European Standard was approved by CENELEC on 2019-04-03. 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, Former Yugoslav Republic of Macedonia, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia,
Lithuania, Luxembourg, Malta, the Netherlands, Norway, Poland, Portugal, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden,
Switzerland, Turkey and the United Kingdom.

CENELEC

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

CEN-CENELEC Management Centre: Rue de la Science 23, B-1040 Brussels

© 2019 CENELEC All rights of exploitation in any form and by any means reserved worldwide for CENELEC Members.

Ref. No. EN IEC 60255-181:2019 E



STN EN IEC 60255-181: 2019 Urad pre normalizaciu, metrolégiu a ski$obnictvo Slovenskej republiky
EN IEC 60255-181:2019 (E)

European foreword

The text of document 95/402/FDIS, future edition 1 of IEC 60255-181, prepared by IEC/TC 95
"Measuring relays and protection equipment" was submitted to the IEC-CENELEC parallel vote and
approved by CENELEC as EN IEC 60255-181:2019.

The following dates are fixed:

+ latest date by which the document has to be implemented at national (dop) 2020-01-03
level by publication of an identical national standard or by endorsement

+ latest date by which the national standards conflicting with the (dow) 2022-04-03
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 shall not be held responsible for identifying any or all such patent rights.

Endorsement notice

The text of the International Standard IEC 60255-181:2019 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 60255-24 NOTE Harmonized as EN 60255-24
IEC 61000-2-4:2002 NOTE Harmonized as EN 61000-2-4:2002 (not modified)
IEC 61850-7-4 NOTE Harmonized as EN 61850-7-4
IEC 61850-9-2 NOTE Harmonized as EN 61850-9-2

IEC 61869-9:2016 NOTE Harmonized as EN 61869-9:—' (not modified)

" Under preparation. Stage at time of publication: FprEN 61869-9:2016.

2



STN EN IEC 60255-181: 2019 Urad pre normalizaciu, metrolégiu a ski$obnictvo Slovenskej republiky
EN IEC 60255-181:2019 (E)

Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

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.

NOTE 1 Where 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 Year Title EN/HD Year

IEC 60050-103 - International Electrotechnical Vocabulary - - -
Part 103: Mathematics - Functions

IEC 60050-447 - International Electrotechnical Vocabulary -
Part 447: Measuring relays

IEC 60050-601 - International Electrotechnical Vocabulary. - -
Chapter 601: Generation, transmission and
distribution of electricity - General

IEC 60255-1 - Measuring relays and protection equipment EN 60255-1 -
- Part 1: Common requirements

IEC 61850 series Communication networks and systems for EN 61850 series
power utility automation

IEC 61869 series Instrument transformers EN 61869 series


http://www.cenelec.eu/

IEC 60255-181:2019-02(en-fr)

STN EN IEC 60255-181: 2019 Urad pre normalizaciu, metrolégiu a sku$obnictvo Slovenskej republiky

IEC IEC 60255-181

o
®

Edition 1.0 2019-02

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

colour
inside

Measuring relays and protection equipment —
Part 181: Functional requirements for frequency protection

Relais de mesure et dispositifs de protection —
Partie 181: Exigences fonctionnelles relatives aux protections de fréquence




STN EN IEC 60255-181: 2019 Urad pre normalizaciu, metrolégiu a ski$obnictvo Slovenskej republiky

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2019 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or
your local IEC member National Committee for further information.

Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut étre reproduite
ni utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie
et les microfilms, sans I'accord écrit de I''lEC ou du Comité national de I'lEC du pays du demandeur. Si vous avez des
questions sur le copyright de I'lEC ou si vous désirez obtenir des droits supplémentaires sur cette publication, utilisez

IEC Central Office
3, rue de Varembé
CH-1211 Geneva 20
Switzerland

www.iec.ch

les coordonnées ci-aprés ou contactez le Comité national de I''lEC de votre pays de résidence.

Tel.: +41 22 919 02 11
info@iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that prepares and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Please make sure that you have the
latest edition, a corrigendum or an amendment might have been published.

IEC publications search - webstore.iec.ch/advsearchform
The advanced search enables to find IEC publications by a
variety of criteria (reference number, text, technical
committee,...). It also gives information on projects, replaced
and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Just Published
details all new publications released. Available online and
once a month by email.

IEC Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publication or
need further assistance, please contact the Customer Service
Centre: sales@iec.ch.

Electropedia - www.electropedia.org

The world's leading online dictionary on electrotechnology,
containing more than 22 000 terminological entries in English
and French, with equivalent terms in 16 additional languages.
Also known as the International Electrotechnical Vocabulary
(IEV) online.

IEC Glossary - std.iec.ch/glossary

67 000 electrotechnical terminology entries in English and
French extracted from the Terms and Definitions clause of
IEC publications issued since 2002. Some entries have been
collected from earlier publications of IEC TC 37, 77, 86 and
CISPR.

A propos de I'lEC

La Commission Electrotechnique Internationale (IEC) est la premiére organisation mondiale qui élabore et publie des
Normes internationales pour tout ce qui a trait a I'électricité, a I'électronique et aux technologies apparentées.

A propos des publications IEC

Le contenu technique des publications IEC est constamment revu. Veuillez vous assurer que vous possédez I'édition la
plus récente, un corrigendum ou amendement peut avoir été publié.

Recherche de publications IEC -
webstore.iec.ch/advsearchform

La recherche avancée permet de trouver des publications IEC
en utilisant différents criteres (numéro de référence, texte,
comité d’études,...). Elle donne aussi des informations sur les
projets et les publications remplacées ou retirées.

IEC Just Published - webstore.iec.ch/justpublished
Restez informé sur les nouvelles publications IEC. Just
Published détaille les nouvelles publications parues.
Disponible en ligne et une fois par mois par email.

Service Clients - webstore.iec.ch/csc

Si vous désirez nous donner des commentaires sur cette
publication ou si vous avez des questions contactez-nous:
sales@iec.ch.

Electropedia - www.electropedia.org

Le premier dictionnaire d'électrotechnologie en ligne au
monde, avec plus de 22 000 articles terminologiques en
anglais et en francais, ainsi que les termes équivalents dans
16 langues additionnelles. Egalement appelé Vocabulaire
Electrotechnique International (IEV) en ligne.

Glossaire IEC - std.iec.ch/glossary

67 000 entrées terminologiques électrotechniques, en anglais
et en frangais, extraites des articles Termes et Définitions des
publications IEC parues depuis 2002. Plus certaines entrées
antérieures extraites des publications des CE 37, 77, 86 et
CISPR de I'lEC.


mailto:info@iec.ch
https://www.iec.ch/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
http://www.electropedia.org/
http://std.iec.ch/glossary
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
http://www.electropedia.org/
http://std.iec.ch/glossary

STN EN IEC 60255-181: 2019 Urad pre normalizaciu, metrolégiu a ski$obnictvo Slovenskej republiky

IEC 60255-181

Edition 1.0 2019-02

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

colour
inside

Measuring relays and protection equipment —
Part 181: Functional requirements for frequency protection

Relais de mesure et dispositifs de protection —
Partie 181: Exigences fonctionnelles relatives aux protections de fréquence

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE
INTERNATIONALE

ICS 29.120.70 ISBN 978-2-8322-6496-6

Warning! Make sure that you obtained this publication from an authorized distributor.
Attention! Veuillez vous assurer que vous avez obtenu cette publication via un distributeur agréé.

® Registered trademark of the International Electrotechnical Commission
Marque déposée de la Commission Electrotechnique Internationale



STN EN IEC 60255-181: 2019 Urad pre normalizaciu, metrolégiu a ski$obnictvo Slovenskej republiky

-2- IEC 60255-181:2019 © IEC 2019
CONTENTS

FOREWORD ...ttt et ettt et et et ettt et et e et e et e et e et e e et a e e anns 6
1 S oo o 1= Y S 8
2 NOrMative refErENCES ..o 9
3 Terms and definitions ... 9
4 Specification of the fUNCLION ... ... 13
4.1 LT a1 = PP 13
4.2 Input energizing quantities / energizing quantities .............ccoooiiiiii i 13
4.3 Binary iNPUt SigNalS. ... oo 14
4.4 LU T T3 § o =1 I [ Yo | oS0 14
4.41 Operating characteristics ... ... 14
4.4.2 Reset characteristiCs ... 17
4.5 Additional influencing functions/conditions ............ccooiiiiiiiiiii 18
451 LY o= = | P 18
4.5.2 Specific characteristics for under/over frequency function.............................. 18

453 Specific characteristics for rate of change of frequency (ROCOF)
FUN I ON o e 19
4.6 Binary oUtpUL SIgNals ..o 19
4.6.1 GBNEIAL . 19
4.6.2 Start (PIiCk-up) SIgNal ... 19
4.6.3 Operate (Lrip) Signal.. ..o 19
4.6.4 Other binary output SigNals ... ... 19
5  Performance SpeCifiCation .........ooiiiiiiiii 20
5.1 L= o =T ¥ S 20
5.2 Effective and operating ranges.........ooiiiiiii i 20
5.3 Accuracy related to the characteristic quantity ... 21
5.4 Start time for under/over frequency function..............cooii i 21
5.5 Start time for rate of change of frequency (ROCOF) function ...........c.ooooviiiinn. 21
5.6 Accuracy related to the operate time delay setting ..o 22
5.7 DiSENGagING tiME oo 22
5.8 Reset hysteresis and reset ratio........cooooiiiii 22
5.9 Accuracy related to restraint/blocking elements .............cooiiiiiiiiiii 23
5.10 Performance with harmonics ... .. ... 23
5.11  Stability in case of sudden voltage change (phase shift and magnitude shift)........ 23
5.12 Voltage input reqQUIremMeEnts ... ..o 23
6  Functional test Methodology ........iiiiiii 24
6.1 (=Y o 1= - | PPN 24
6.2 Determination of steady state errors related to the characteristic quantity............. 26
6.2.1 Accuracy of the start value ..o 26
6.2.2 Reset hysteresis or reset ratio determination ..., 32
6.3 Determination of the start time ... 41
6.3.1 LY o= = | P 41
6.3.2 UNAEr/OVEr frEQUENCY ..uuiiiiiiie et e e s 41
6.3.3 Rate of change of freqQUENCY ......couiiiiiiiiii e, 47
6.4 Determination of the accuracy of the operate time delay ..............ccoooiiin. 50
6.4.1 GBNEIAL .. 50
6.4.2 Description of test method ... ... 50

6.4.3 Reporting of the operate time delay accuracy .........cc.ccooviiiiiiiiiiieieee, 52



STN EN IEC 60255-181: 2019 Urad pre normalizaciu, metrolégiu a ski$obnictvo Slovenskej republiky

IEC 60255-181:2019 © IEC 2019 -3-

6.5 Determination of disengaging time ........ccooiiiiiii i 53
6.5.1 LT o= = | P 53
6.5.2 UNder/OVEr fTEQUENCY ....uuiiiiei e 53
6.5.3 Rate of change of freqQUENCY ......c.uiiiiiiiiii e, 56

6.6 Performance with harmonics ... ... 58
6.6.1 GBNEIAL . 58
6.6.2 Accuracy of the under/over frequency start value in the presence of

=T 0o o e P 58
6.6.3 Accuracy of the ROCOF start value in the presence of harmonics ................. 63

6.7 Stability in the case of sudden voltage change (phase shift and magnitude
CRAN ) i 65
6.7.1 LY o= = | P 65
6.7.2 Performance in case of voltage phase shift and magnitude change ............... 65
6.7.3 Performance in case of voltage magnitude drop and restoration .................... 68
7 Documentation reqUIr€mMeENtS .. ... e 70
7.1 I o 1T (=TS S = oL 70
7.2 Other user documMEeNtatioN ... ..o 71
Annex A (normative) Test signal equation with constant frequency variation (df/dt).............. 72
Annex B (normative) Calculation of mean, median and mode...............coccoiiiiiiiiiiinene, 73

B.1 == o 73

B.2 =0 1= o PP 73

B.3 11/ o o 73

B.4 = 1 o P 73

Annex C (informative) Example of frequency measurement and calculation ......................... 74

C.1 LY 1 11 410 o =T 74

C.2 Signal observation model ... ... 74

C.3 General requirements on frequency measurement ...........cocoveeeiiieiiiiiiiieeeeeeeeea, 76
C.3.1 General requirements on frequency measurement...........cooooiiiiiiiiiiiei s 76
C.3.2 Periodic algorithm ... 76
C.3.3 Analysis algorithm ... 78
C.3.4 Error minimization algorithm ... ... 79
C.3.5 Discrete Fourier transformation (DFT) ......ooviiiiiii e, 82

Annex D (informative) Performance with inter-harmonics ... 84

D.1 LT 1= - 1 RPN 84

D.2 Proposed test: accuracy of the under/over frequency start value........................... 84
D.2.1 Description of the generated frequency ramp........cccoooiviiiiii i, 84
D.2.2 Protection function Settings...... ..o 85
D.2.3 Test points and calculation of frequency accuracy in the presence of

INTEr-NarMONICS ... e 86
D.2.4 Reporting of frequency accuracy in the presence of inter-harmonics.............. 86
Annex E (informative) Management of sudden frequency change without discontinuity
TRV ZoT 1 2= T T= I = AV =Y Lo o o o 87
71 0] [ Yo = o1 2 /278 90
Figure 1 — Operate time and operate time delay setting .........c..oooiii 11
Figure 2 — Simplified protection function block diagram..........c..ccooiiiiiii 13
Figure 3 — Underfrequency independent time characteristic ..............cc.ooiiiiiiiiiin . 15

Figure 4 — Overfrequency independent time characteristic .............cocoviiiiiiii i, 16



STN EN IEC 60255-181: 2019 Urad pre normalizaciu, metrolégiu a ski$obnictvo Slovenskej republiky

-4 - IEC 60255-181:2019 © IEC 2019
Figure 5 — ROCOF independent time characteristic (for negative or positive ROCOF)........... 16
Figure 6 — Explanatory diagram for start, operate, disengage and reset............cooeiiiiniinn. 18
Figure 7 — Example of test method for overfrequenCy ..o 26
Figure 8 — Example of test method for positive ROCOF function ..............coooviiiiiiiiiiinnnns 29
Figure 9 — Frequency ramps for assessing the reset hysteresis for overfrequency
L0 T o3 110X o =P 33
Figure 10 — Frequency ramps for assessing the reset hysteresis for underfrequency
LU0 T 1 o B 33
Figure 11 — Test method for measurement of reset value for ROCOF functions:
example for positive ROCOF fuNCHION ..o 37
Figure 12 — Start time measurement of overfrequency with sudden frequency change........... 42
Figure 13 — Start time measurement of overfrequency with constant slope frequency
=1 0 1o PP 43
Figure 14 — Example of start time reporting for under/over frequency protection
L0 T o3 10X o U 47
Figure 15 — Start time measurement of positive ROCOF function.............ccooooiiiiiiiinen, 48
Figure 16 — Histogram for the start time test results for ROCOF ... 50
Figure 17 — Operate time delay measurement of overfrequency and positive ROCOF ........... 51
Figure 18 — Disengaging time measurement of overfrequency with sudden frequency
(o o 7= T o Yo = SN 54
Figure 19 — Disengaging time measurement of overfrequency with constant slope
LYo [0 L= T3 VAN = 14 o 54
Figure 20 — Disengaging time measurement of ROCOF ... 56
Figure 21 — Histogram for the disengaging time test results for ROCOF.............c.cooviiiinni. 58
Figure 22 — Example of an increasing pseudo-continuous ramp for overfrequency
L0 T o3 ¥ 10X o =P 59
Figure 23 — Voltage signal with superimposed harmonics ..........c..cooiiiiiiiiiiii 61
Figure 24 — Representation of the input energizing quantity (voltage, RMS) injection
LY=o LU= o o =T 67
Figure 25 — Representation of the input energizing quantity (voltage, RMS) injection
sequence with the power system frequency values ...........cccooiiiiiiiiiii i 69
Figure C.1 — Zero-crossing algorithm ... 77
Figure C.2 — Level-crossing algorithm ... 77
Figure D.1 — Example of an increasing pseudo-continuous ramp for overfrequency
L0 T o3 10X o P 84
Figure E.1 — Example of voltage waveform without discontinuity atto = 0,02 s...................... 88
Figure E.2 — Example of voltage waveform with discontinuity atto =0,02 s ...........c..cooeieni. 89
Table 1 — Frequency protection designation ... ..o 8
Table 2 — Example of effective and operating ranges for over/under frequency
910 €= o3 4 o o [P 20
Table 3 — Example of effective and operating ranges for ROCOF protection ......................... 20
Table 4 — Test points for under/over frequency function...............cooiiiiii i, 28
Table 5 — Reporting of the freqQUEeNCY aCCUraCy ........co.iiiiiiiii e 28
Table 6 — Reporting of the frequency accuracy (alternative solution)............c..oooviiiinnn. 29
Table 7 — Test points for ROCOF function...... .o 31

Table 8 — Reporting of ROCOF @CCUIACY ..ivuiiniiiiiiiiiiee et e e e 32



STN EN IEC 60255-181: 2019 Urad pre normalizaciu, metrolégiu a ski$obnictvo Slovenskej republiky

IEC 60255-181:2019 © IEC 2019 -5-

Table 9 — Test points of reset hysteresis for under/over frequency function .......................... 35
Table 10 — Reporting of the reset hysteresis for over/under frequency functions ................... 36
Table 11 — Test points of reset value for ROCOF function............coooii, 40
Table 12 — Reporting of the reset value for ROCOF function...........ccoooiiiiiiiiiiiieee, 40
Table 13 — Test points of start time for overfrequency function ..., 44
Table 14 — Test points of start time for underfrequency function ... 45
Table 15 — Reporting of start time for under/over frequency functions ...l 46
Table 16 — Test points of start time for ROCOF function ............c.cooiiiiiiiiiii e, 49
Table 17 — Reporting of typical start time for ROCOF function ..............coooiiiiiiiiiien, 50
Table 18 — Test points to measure operate time delay ..., 52
Table 19 — Test points for accuracy of the operate time delay...............oo . 52
Table 20 — Reporting of operate time delay accuracy for under/over frequency

L0 T o3 {0 Yo =P 53
Table 21 — Test points of disengaging time for overfrequency function.................................. 55
Table 22 — Test points of disengaging time for underfrequency function................................ 55
Table 23 — Reporting of disengaging time for over/under frequency functions ....................... 56
Table 24 — Test points of disengaging time for ROCOF function ............c.coooiiiiiiiinnn, 57
Table 25 — Typical disengaging time for ROCOF protection ............coviiiiiiiiiiea 58
Table 26 — Superimposed harMONICS ... ..o e 60
Table 27 — Test points for under/over frequency function in the presence of harmonics ....... 63
Table 28 — Test points for ROCOF function in the presence of harmonics................ccceeani. 64
Table 29 — Under/over frequency settings for stability tests with voltage

Lo Tt o4t =<3 o = 14 o o PSS 70
Table D.1 — Superimposed inter-harmMoOniCS..... ..o 85

Table D.2 — Test points for under/overfrequency function in the presence of inter-
(F= 10 00 1 o T PP 86



STN EN IEC 60255-181: 2019 Urad pre normalizaciu, metrolégiu a ski$obnictvo Slovenskej republiky

-6 - IEC 60255-181:2019 © IEC 2019

INTERNATIONAL ELECTROTECHNICAL COMMISSION

MEASURING RELAYS AND PROTECTION EQUIPMENT -
Part 181: Functional requirements for frequency protection

FOREWORD

1) 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.

2) 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.

3) 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.

4) 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.

5) 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.

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

7) 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.

8) 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.

9) 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 60255-181 has been prepared by IEC technical committee 95:
Measuring relays and protection equipment.

The text of this International Standard is based on the following documents:

FDIS Report on voting
95/402/FDIS 95/409/RVD

Full information on the voting for the approval of this International Standard 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.

A list of all parts in the IEC 60255 series, published under the general title Measuring relays
and protection equipment, can be found on the IEC website.
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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 "http://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.

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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MEASURING RELAYS AND PROTECTION EQUIPMENT -

Part 181: Functional requirements for frequency protection

1 Scope

This part of IEC 60255 specifies the minimum requirements for functional and performance
evaluation of frequency protection. This document also defines how to document and publish
performance test results.

This document covers the functions based on frequency measurement or rate of change of
frequency measurements. This document also covers frequency protection where additional
blocking elements are used.

This document defines the influencing factors that affect the accuracy under steady state
conditions and performance characteristics during dynamic conditions. The test
methodologies for verifying performance characteristics and accuracy are also included in this
document.

The frequency functions covered by this document are shown in Table 1:

Table 1 — Frequency protection designation

IEEE/ANSI C37.2 IEC 61850-7-4 logical
function numbers nodes
Underfrequency protection 81U PTUF
Overfrequency protection 810 PTOF
Rate of change of frequency protection (ROCOF) 81R PFRC

This functional document is applicable to frequency functions embedded in a protection relay
but also to other physical devices which include frequency protection in their functionality (for
example, trip units in a low-voltage circuit breaker or inverters associated with photovoltaic or
storage systems).

This document does not cover synchronizing or synchronism-check functions.

This document does not specify the functional description of additional features often
associated with frequency functions such as undervoltage blocking, df/dt or Af/At supervision,
current supervision or power supervision (f/P function). Only their influence on the frequency
protection function is covered in this document.

Frequency and rate of change of frequency measurement outputs provided by protection
devices are not in the scope of this document.

Additionally, this document does not explicitly cover the frequency relays based on current as
the input energizing quantity but the principles covered by this document can be extended to
provide guidance for these applications.

The general requirements for measuring relays and protection equipment are defined in
IEC 60255-1.
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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 60255-1, Measuring relays and protection equipment — Part 1: Common requirements

IEC 60050-103, International Electrotechnical Vocabulary — Part 103: Mathematics -
Functions

IEC 60050-447, International Electrotechnical Vocabulary — Part 447: Measuring relays

IEC 60050-601, International Electrotechnical Vocabulary — Chapter 601: Generation,
transmission and distribution of electricity — General

IEC 61850 (all parts), Communication networks and systems for power utility automation

IEC 61869 (all parts), Instrument transformers
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