IEC IEC 61400-25-5

o
®

Edition 2.0 2017-09

INTERNATIONAL |
STANDARD A@\ :

NORME N\
INTERNATIONALE QO

Oﬁ inside

Wind energy generation systems —

Part 25-5: Communications for monitoring JY\KG»OI of wind power plants —

Compliance testing

Systémes de génération d'énergie éolienrg)
Partie 25-5: Communications pou@un(eillance et la commande des centrales

éoliennes — Essai de conformité

IEC 61400-25-5:381%4! :
A )


https://www.stdhive.com/standards/iec-61400-25-5-ed-20-b2017-pdf/

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2017 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''EC 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and withdrawn publications.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
https://www.stdhive.com/standards/iec-61400-25-5-ed-20-b2017-pdf/

IEC 61400-25-5

Edition 2.0 2017-09

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

colour
inside

Wind energy generation systems —
Part 25-5: Communications for monitoring anc',cunt;ol of wind power plants —
Compliance testing

Systémes de génération d'énergie éolienne —
Partie 25-5: Communications pour la sureillance et la commande des centrales
éoliennes — Essai de conformité

INTERNATIQNA.
ELECTROTEC.!INICAL
COMMIE SION

~OM. 1ISS.ON
EL-ZCTROTECHNIQUE
INTERNATIONALE

ICS 27.180 ISBN 978-2-8322-8805-4

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


https://www.stdhive.com/standards/iec-61400-25-5-ed-20-b2017-pdf/

-2- IEC 61400-25-5:2017 © |IEC 2017

CONTENTS

FOREWORD ....ciiiiie ettt e et e e et e e e e e e et e e e e e e e et e e e e e e e e eanaeenns 5
LN I O 15 1 L@ 1 ] P 7
1 S T o] o 1 Y S 8
2 NOIMALIVE FEFEIENCES ... et 8
3 Terms and definitions ... 9
4 Abbreviated termS .o e 12
5 Introduction to compliance teSting .......couiiiiiii i 12
5.1 LT a1 =Y PPN SN 2
5.2 Compliance test ProCeAUIES .. ... i i e 13
5.3 Quality assurance and testing ........oooiiiiiiiiii e e 14
5.3.1 GENEIAL .. e 14
5.3.2 QUANIEY PIAN e e 14

5.4 LI 4L T P SN 15
5.4.1 GENETAl e e 15
5.4.2 DeVICE teStING ... i s 16

5.5 Documentation of compliance test report ........cooooieiiii i 17

6 Device related compliance testing ........ooiii i 17
6.1 Test Methodology ... 17
6.2 Compliance test procedures...................... o 18
6.2.1 GENEIAL .. e s 18
6.2.2 Test procedure reqUIremMENtS ... ... e 18
6.2.3 TSt STTUCTUNE e 19
6.2.4 Test cases to test a serverde Ce. ... 19
6.2.5 Test cases to test a ClientduVILe ..o 38
6.2.6 AcCeptanCe Criteria ... .. (o e 52

7 P erformanCe 1SS . e 52
7.1 L= o =T ¥ S 52
7.2 Communication lateacy — Transfer time test introduction.....................ooon 53
7.3 Time synchrer isauait @Nd @CCUNACY ...vuuiiiiii i 54
7.3.1 Time Sync st introduction... ..o 54
7.3.2 Time 3yrc test Methodology ....ovneeeiin i 55
7.3.3 T aStING Uit EriA. oo 55
Annex A (infoimative) Examples of test procedure template..............coooiiiiiiiiiiin, 56
A1 S 110 Y= 56
A2 E XMl 2. e s 56
Figiire 1 — Conceptual communication model of the IEC 61400-25 standard series................ 8
Figure 2 — Conceptual compliance assesSMEeNt ProCeSS.......c.vvvuiiniiiiiiiiiieiieie e, 16
Figure 3 — Test procedure format...... ..o 19
Figure 4 — Test system architecture to test a server device........c...cooiiiiiiiiii 20
Figure 5 — Test system architecture to test a client device ..o 39
Figure 6 — Performance testing (black box prinCiple).......cccvieiiiiiiii e, 54

Figure 7 — Time synchronisation and accuracy test setup ..........coooiiiiiii i 55


https://www.stdhive.com/standards/iec-61400-25-5-ed-20-b2017-pdf/

IEC 61400-25-5:2017 © |IEC 2017 -3-

Table 1 — Server documentation teSt CASES ... .o 20
Table 2 — Server data model test CaSeS ..o 21
Table 3 — Association positive test CaSEeS ... 22
Table 4 — Association negative test Cases. ... 22
Table 5 — Server positive 1St CASES ...iuiiiii i 23
Table 6 — Server negative teSt CASES ... 24
Table 7 — Data set positive teSt CasSeS ..o 25
Table 8 — Date set negative test CasSes ..o 26
Table 9 — Substitution positive test Cases .......c.coiiiiii i 26
Table 10 — Unbuffered reporting positive test cases..........ooi i 27
Table 11 — Unbuffered reporting negative test cases ... 28
Table 12 — Buffered reporting positive test Cases.......cooviiiiiiiiiii i o..... 29
Table 13 — Buffered reporting negative test cases.........cooooviiiiiiiiiici 31
Table 14 — Log poSitive teSt CaSES .. .uuiii i e T 32
Table 15 — Log negative test cases.......cooovi i N 32
Table 16 — Control model test Cases .........ooviiiiiiiiiiiiiii e e 33
Table 17 — DONs test Cases ......vviiiiiiiie e frovree e 35
Table 18 — SBONns test cases .....cooouiiiiiii e e e e e e e e et et e e e 35
Table 19 — DOES 1St CASES 1ot e e 36
Table 20 — SBOES 1Bt CASES . ittt e ettt et 37
Table 21 — Time positive test cases .........cocoooee B et e e e e rre e aaenaaas 38
Table 22 — Time negative teSt CasSesS ... e 38
Table 23 — Client documentation test Case & ...... oo 39
Table 24 — Client data model teSt Case. ... i i 40
Table 25 — Association positive test (aseS ..o 40
Table 26 — Association negative tect CaoeS ... 41
Table 27 — Server poSitive 1881 A iES. .. 41
Table 28 — Server Nnegative test CaSES ..t 42
Table 29 — Data set POS: iVe 18St CaSES ...t 43
Table 30 — Data se* negative test CasSes. ..o 43
Table 31 — Substitution test CaSES ..o 44
Table 32 - Uirbuti~red reporting positive test Cases......cooviiiiiiiii i 44
Table 33 — Unbuifered reporting negative test cases ... 45
Table 3« — Buffered reporting positive test Cases........ooiiiiiiiiiii 46
Tabi= 35 - - Buffered reporting negative test Cases.........cooiiiiii i 47
Tanle 36 — Log POSItive 1St CASES .. 48
Teble 37 — Log negative test CaSeS ... i 48
Table 38 — Control model positive test CasSes ..o 49
Table 39 — Control model negative test CasSeS ......iiviiiiiii i 49

Table 40 — SBOES 1St CaASES . .uiniiiii i e 50


https://www.stdhive.com/standards/iec-61400-25-5-ed-20-b2017-pdf/

-4 - IEC 61400-25-5:2017 © |IEC 2017

Table 41 — SBONS 188t CASES .. ittt 50
Table 42 — DOES 1ESt CAS S 1o it 51
Table 43 — DONS 1ESt CAS S 1o it 51
Table 44 — Time poOSitiVe 1St CaSES ..o 52

Table 45 — Time negative teSt CasSeS ..o 52


https://www.stdhive.com/standards/iec-61400-25-5-ed-20-b2017-pdf/

IEC 61400-25-5:2017 © |IEC 2017 -5-

1)

2)

3)

4)

5)

6)

7)

8)

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

WIND ENERGY GENERATION SYSTEMS -

Part 25-5: Communications for monitoring
and control of wind power plants —
Compliance testing

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization co. ~orising
all national electrotechnical committees (IEC National Committees). The object of IEC is » p umote
international co-operation on all questions concerning standardization in the electrical and elecu >nic .:clds. To
this end and in addition to other activities, IEC publishes International Standards, Technical Sy xcifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter re erred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC Nationa' Co.1mittee interested
in the subject dealt with may participate in this preparatory work. International,  ~roven..aental and non-
governmental organizations liaising with the IEC also participate in this preparaticn. IE™ col'aborates closely
with the International Organization for Standardization (ISO) in accordance with (aon/itions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as neai. ~as possible, an international
consensus of opinion on the relevant subjects since each technica! c¢ mmittee has representation from all
interested IEC National Committees.

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

In order to promote international uniformity, IEC Natioi al Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their \.2tional 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 ¢2i.*.-mity. Independent certification bodies provide conformity
assessment services and, in some areas, acu>s: to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certif cat on bodies.

All users should ensure that they have *he .>*<st edition of this publication.

No liability shall attach to IEC or its Hirec.ors, employees, servants or agents including individual experts and
members of its technical committec> =nd IEC National Committees for any personal injury, property damage or
other damage of any nature wkatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the 4ub! cation, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn tc the No.mative references cited in this publication. Use of the referenced publications is
indispensable for the ~orre ct application of this publication.

Attention is dr~wn to tho 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 JStandard IEC 61400-25-5 has been prepared by IEC technical committee 88:
Wind enorgy generation systems.

vis sacond edition cancels and replaces the first edition published in 2006. This edition
oonstitutes a technical revision.

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

Harmonization with structure and test cases in IEC 61850-10:2012.

The use of SCL in the compliance testing process is out of the scope for this edition, but
will be considered for Edition 3.

Reduction of overlap between standards and simplification by increased referencing to the
IEC 61850 standard series.


https://www.stdhive.com/standards/iec-61400-25-5-ed-20-b2017-pdf/

-6 - IEC 61400-25-5:2017 © |IEC 2017

e All test cases applying SCL files are still not a part of the present document as the SCL
specifications for wind power domain are still pending to be published.

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

FDIS Report on voting
88/643/FDIS 88/650/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.

Future standards in this series will carry the new general title as cited above. Tit'2s  f ex.sting
standards in this series will be updated at the time of the next edition.

A list of all parts of the IEC 61400 series, under the general title Wind~nergy generation
systems, can be found on the IEC website.

The committee has decided that the contents of this document wili =2mein unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.-b" 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’ ‘ot 0 un the cover page of this publication indicates
that it contains colours which ar: considered to be useful for the correct
understanding of its content<. Users should therefore print this document using a
colour printer.
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INTRODUCTION

The focus of IEC 61400-25 (all parts) is on the communications between wind power plant
components such as wind turbines and actors such as SCADA Systems. Internal
communication within wind power plant components is outside the scope of IEC 61400-25 (all
parts).

IEC 61400-25 (all parts) is designed for a communication environment supported by a client-
server model. Three areas are defined, that are modelled separately to ensure the scalability
of implementations:

a) wind power plant information models,
b) information exchange model, and

c) mapping of these two models to a standard communication profile.

The wind power plant information model and the information exchange moaul, viewed
together, constitute an interface between client and server. In this conjur.stion, the wind
power plant information model serves as an interpretation frame for accec-itle wind power
plant data. The wind power plant information model is used by the server o ofter the client a
uniform, component-oriented view of the wind power plant data. The afonauion exchange
model reflects the whole active functionality of the server. IEC £140u 25 (all parts) enables
connectivity between a heterogeneous combination of client and servers from different
manufacturers and suppliers.

As depicted in Figure 1, IEC 61400-25 (all parts) defines ¢ server with the following aspects:

— information provided by a wind power plant compcner® e. g., “wind turbine rotor speed” or
“total power production of a certain time intzival  is modelled and made available for
access. The information modelled in the docun =nt is defined in IEC 61400-25-2,

— services to exchange values of the modelled information defined in IEC 61400-25-3,

— mapping to a communication profile, c¢rciding a protocol stack to carry the exchanged
values from the modelled informatioi, ‘/I.-C 61400-25-4).

IEC 61400-25 (all parts) only defires "tov. to model the information, information exchange and
mapping to specific communicat on »rotocols. I[EC 61400-25 (all parts) excludes a definition
of how and where to implement the communication interface, the application program
interface and implementation recommendations. However, the objective of IEC 61400-25 (all
parts) is that the informati-n #ssociated with a single wind power plant component (such as
the wind turbine) is acce sible through a corresponding logical device.

The intended reade.~ for the present document are device or system and/or system
component me.. facturers and test system developers/providers.

NOTE Abbrev.ations used in IEC 61400-25-5 are listed in Clauses 3 and 4 or can be found in other parts of
IEC 614C)-25 standard series that are relevant for compliance testing.
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WIND ENERGY GENERATION SYSTEMS -

Part 25-5: Communications for monitoring
and control of wind power plants —
Compliance testing

1 Scope

This part of IEC 61400-25 specifies standard techniques for testing of compliar.ce of
implementations, as well as specific measurement techniques to be applied when ducla.ing
performance parameters. The use of these techniques will enhance the abilit’ o/ use.s to
purchase systems that integrate easily, operate correctly, and support the app'icauons as
intended.

This part of IEC 61400-25 defines:

o the methods and abstract test cases for compliance testing of Gerve.“and client devices
used in wind power plants,

o the metrics to be measured in said devices according tc th> communication requirements
specified in IEC 61400-25 (all parts).

NOTE The role of the test facilities for compliance testing and certit,ing ' he results are outside of the scope of
IEC 61400-25-5.

Communication model of th : IEC 31400-25 series
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Figure 1 — Conceptual communication model of the
IEC 61400-25 standard series

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.
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