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INTERNATIONAL ELECTROTECHNICAL COMMISSION

WIND TURBINES -

Part 25-3: Communications for monitoring
and control of wind power plants —
Information exchange models

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardiz-tio:. con. rising
all national electrotechnical committees (IEC National Committees). The object of IEC s tc r.omote
international co-operation on all questions concerning standardization in the electrical and electrc ric fields. To
this end and in addition to other activities, IEC publishes International Standards, Techrical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter rei>rred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National «~>* mittee interested
in the subject dealt with may participate in this preparatory work. International, yavernijental and non-
governmental organizations liaising with the IEC also participate in this preparatio. . IE(. coiiaborates closely
with the International Organization for Standardization (ISO) in accordan:e wi." cc..ditions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, 71s nearly as possible, an international
consensus of opinion on the relevant subjects since each technica. ccmmittee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for intesnatic nal ¢se and are accepted by IEC National
Committees in that sense. While all reasonable efforts are.mad'e tc.~lisure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible .2r t. 2 way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC Natior.n| C)mmittees undertake to apply IEC Publications
transparently to the maximum extent possible in their nauonal and regional publications. Any divergence
between any IEC Publication and the correspondirg national or regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation <f confu.mity. Independent certification bodies provide conformity
assessment services and, in some areas; «>cec’ to IEC marks of conformity. IEC is not responsible for any
services carried out by independent ~ertif c7.uon bodies.

All users should ensure that they ha'e .. latest edition of this publication.

No liability shall attach to IEC oi'its (‘irectors, employees, servants or agents including individual experts and
members of its technical comr...2es cad IEC National Committees for any personal injury, property damage or
other damage of any nature waa*soever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of. he :t:ication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn t> the Normative references cited in this publication. Use of the referenced publications is
indispensable for the c~rrict application of this publication.

Attention is d'avn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. '\EC _hall not be held responsible for identifying any or all such patent rights.

International Standard IEC 61400-25-3 has been prepared by IEC technical committee 88:
Wind tuihines.

e text cf this standard is based on the following documents:

FDIS Report on voting

88/540/FDIS 88/552/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.
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This second edition cancels and replaces the first edition published in 2006.

The scope of revision includes:

e Harmonization with service models in Edition 2 of IEC 61850-7-2.

e Reduction of overlap between standards and simplification by increased referencing.

This edition includes the following significant technical changes with respect to the previous
edition:
a) Add subscription and remove subscription services have been removed.

b) Tables in Clause 9 indicating expected services have been replaced by tables in a new
Annex D including ACSI conformance statements for clients and servers.

c) Technical issues (“Tissues”) for IEC 61850-7-2 edition 2 have been considered and
changes have been made accordingly.

Technical issues (“Tissues”), as collected by the IEC 61400-25 users group. USE61400-25,
have been considered, but no technical issues were registered for edition 1«

A list of all parts of the IEC 61400 series, under the general title Wind turbines, 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 "httL //webstore.iec.ch" in the data
related to the specific publication. At this date, the puhliceion wil be

e reconfirmed,

e withdrawn,

o replaced by a revised edition, or

e amended.

IMPORTANT — The 'colour insile 'ogo on the cover page of this publication indicates
that it contains colours th.ch are considered to be useful for the correct
understanding of its corite.its. Users should therefore print this document using a
colour printer.
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INTRODUCTION

The IEC 61400-25 series defines communications for monitoring and control of wind power
plants. The modeling approach of the IEC 61400-25 series has been selected to provide
abstract definitions of classes and services such that the specifications are independent of
specific protocol stacks, implementations, and operating systems. The mapping of these
abstract classes and services to a specific communication profile is not inside the scope of
this part (IEC 61400-25-3) but inside the scope of IEC 61400-25-4.

This part of IEC 61400-25 defines services of the model of the information exchange of
intelligent electronic devices in wind power plants. The services are referred to as the abstrac:
communication service interface (ACSI). The ACSI has been defined so as to be indeper.dent
of the underlying communication systems.

The information exchange model is defined in terms of

— a hierarchical class model of all information that can be accessed,
— information exchange services that operate on these classes,

— parameters associated with each information exchange service.

The ACSI description technique abstracts away from all the differe\* ap, roaches to implement
the cooperation of the various devices.

These abstract service definitions are mapped into concre*2 caject definitions that are to be
used for a particular protocol. Mapping to specific protocol stacks is specified in
IEC 61400-25-4.

NOTE 1 Abstraction in ACSI has two meanings. Firstly, onl. thoce aspects of a real device (for example, a rotor)
or a real function that are visible and accessible over a cor m:nication network are modelled. This abstraction
leads to the hierarchical class models and their behaviour defined in IEC 61400-25-2. Secondly, the ACSI abstracts
from the aspect of concrete definitions on how the de iices exchange information; only a conceptual cooperation is
defined. The concrete information exchange is defii ¢4 11 IEC 61400-25-4.

NOTE 2 Performance of the IEC 61400-25 scies mplementations are application specific. The IEC 61400-25
series does not guarantee a certain leval o. pzrfcrmance. This is beyond the scope of the IEC 61400-25 series.
However, there is no underlying limitatic> in *»Z communications technology to prevent high speed application
(millisecond level responses).
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WIND TURBINES -

Part 25-3: Communications for monitoring
and control of wind power plants —
Information exchange models

1 Scope

The focus of the IEC 61400-25 series is on the communications between wind powe: blecnt
components such as wind turbines and actors such as SCADA systems. “nte.nal
communication within wind power plant components is outside the scope of the 'eC 514 :0-25
series.

The IEC 61400-25 series is designed for a communication environment supnoted by a client-
server model. Three areas are defined, that are modelled separately to e.sure the scalability
of implementations: (1) wind power plant information models, (2) informctior 2xenange model,
and (3) mapping of these two models to a standard communicatio: piuiile.

The wind power plant information model and the informai on exchange model, viewed
together, constitute an interface between client and server. In ‘t {z=sonjunction, the wind power
plant information model serves as an interpretation frar.e for accessible wind power plant
data. The wind power plant information model is used v 'he server to offer the client a
uniform, component-oriented view of the wind power piant data. The information exchange
model reflects the whole active functionality of thz serer. The IEC 61400-25 series enables
connectivity between a heterogeneous combinction of client and servers from different
manufacturers and suppliers.

As depicted in Figure 1, the IEC 61400-25 sct'es defines a server with the following aspects:

— information provided by a wind pawer plant component, e. g., “wind turbine rotor speed” or
“total power production of a verwin time interval” is modelled and made available for
access. The information modelled in the I|EC 61400-25 series is defined in
IEC 61400-25-2;

— services to exchange v lues of the modelled information defined in IEC 61400-25-3;
— mapping to a communication profile, providing a protocol stack to carry the exchanged
values from the.tnouzlled information (IEC 61400-25-4).

The IEC 61400.25 ser.»s only defines how to model the information, information exchange
and mapning to specific communication protocols. The IEC 61400-25 series excludes a
definition ¢ how and where to implement the communication interface, the application
program inte.face and implementation recommendations. However, the objective of the
IEC 61410-25 series is that the information associated with a single wind power plant
coipond 1t (such as a wind turbine) is accessible through a corresponding logical device.

This part of IEC 61400-25 specifies an abstract communication service interface describing
the information exchange between a client and a server for:

— data access and retrieval,

— device control,

— event reporting and logging,

— self-description of devices (device data dictionary),

— data typing and discovery of data types.
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