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INTERNATIONAL ELECTROTECHNICAL COMMISSION

Part 25-2: Communications for monitoring
and control of wind power plants —
Information models

)6\ WIND TURBINES -
®

%
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FOREWORD
1) The InternationalQ echnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechical committees (IEC National Committees). The object of IEC is to promote
international co-operatiopfon all questions concerning standardization in the electrical and electronic fields. To
this end and in additio ther activities, IEC publishes International Standards, Technical Specifications,

Publication(s)”). Their prep is entrusted to technical committees; any IEC National Committee interested

in the subject dealt with rticipate in this preparatory work. International, governmental and non-

governmental organizations liafsing with the IEC also participate in this preparation. IEC collaborates closely

with the International Organizati% r Standardization (ISO) in accordance with conditions determined by
s gf |

Technical Reports, Pubh vailable Specifications (PAS) and Guides (hereafter referred to as “IEC
ﬁti>1

agreement between the two organ S.

2) The formal decisions or agreement
consensus of opinion on the relevant
interested IEC National Committees.

3) IEC Publications have the form of recommtions for international use and are accepted by IEC National
Committees in that sense. While all reas fforts 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.

EC on technical matters express, as nearly as possible, an international
ects since each technical committee has representation from all

4) In order to promote international uniformity, IE tional Committees undertake to apply IEC Publications
transparently to the maximum extent possible in ? ational and regional publications. Any divergence
between any IEC Publication and the corresponding n w or regional publication shall be clearly indicated in

a
*
n

the latter.

5) IEC provides no marking procedure to indicate its app and cannot be rendered responsible for any
equipment declared to be in conformity with an IEC Publicatign~

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

7) No liability shall attach to IEC or its directors, employees, se agents including individual experts and
members of its technical committees and IEC National Committees(f ny personal injury, property damage or
other damage of any nature whatsoever, whether direct or indire for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, thi§ IEC Publication or any other IEC
Publications.

8) Attention is drawn to the Normative references cited in this publication. ;W 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 %ion may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such pat ts.

International Standard IEC 61400-25-2 has been prepared by IEC tec@el committee 88:
Wind turbines.

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

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

FDIS Report on voting L
88/275/FDIS 88/281/RVD d\

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

A list of all parts of the IEC 61400 series, under the general title Wind turbines can be found
on the IEC website.
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The committee has decided that the contents of this publication will remain unchanged until
the maintenance result 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

« # reconfirmed,
. ithdrawn,

. rep( d by a revised edition, or
e am ed.

A biIingan’ ijon of this publication may be issued at a later date.



61400-25-2 © IEC:2006(E) -7-

INTRODUCTION

p The modeling approach of the IEC 61400-25 series has been selected to provide
abs t definitions of classes and services such that the specifications are independent of
specifi 3protocol stacks, implementations, and operating systems. The mapping of these

The\|[EC 61400-25 series defines communication for monitoring and control of wind power
I?Ag

abstraCtgelasses and services to a specific communication profile is not within the scope of
this pa the IEC 61400-25 series but within the scope of future IEC 61400-25-41.

To reach iQ/ erability, all data in the information model need a strong definition with regard
to syntax an@ antics. The semantics of the data is mainly provided by names assigned to
logical nodes é data they contain, as defined in this part of the IEC 61400-25 series.
Interoperability ISgasiest if as much as possible of the data are defined as mandatory.

It should be noted th ta with full semantics is only one of the elements required to achieve
interoperability. Since and services are hosted by devices (IED), a proper device model
is needed along with co ible domain specific services (see IEC 61400-25-3).

This part is used to specifyf'the abstract definitions of a logical device class, logical node
classes, data classes, and a ct common data classes. These abstract definitions are
mapped into concrete object definitions that are to be used for a particular protocol.

The compatible logical node narr@nd data name definitions found in this part and the
associated semantics are fixed.

NOTE Performance of the IEC 61400-25 series ; entations are application specific. The IEC 61400-25 series
does not guarantee a certain level of performance. T, is beyond the scope of the IEC 61400-25 series. However,
there is no underlying limitation in the communicatign Zchnomgy to prevent high speed application (millisecond

level responses). .

%
®
.
%

1 To be published.
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Part 25-2: Communications for monitoring

)\ and control of wind power plants —
%

Information models

%
0,

The focus of the@ 61400-25 series is on the communications between wind power plant
components suc wind turbines and actors such as SCADA systems. Internal
communication withi ind power plant components is outside the scope of the IEC 61400-25
series.

The IEC 61400-25 series*s igned for a communication environment supported by a client-
server model. Three areas defined, that are modelled separately to ensure the scalability
of implementations: /

1) wind power plant informatiomdels,
2) information exchange model, a
3) mapping of these two models to a s ard communication profile.

The wind power plant information modﬁ‘ nd the information exchange model, viewed
together, constitute an interface betwee nt and server. In this conjunction, the wind
power plant information model serves as terpretation frame for accessible wind power
plant data. The wind power plant information (?eel is used by the server to offer the client a
uniform, component-oriented view of the win @er plant data. The information exchange
model reflects the whole active functionality of erver. The IEC 61400-25 series enables
connectivity between a heterogeneous combina f client and servers from different
manufacturers and suppliers.

As depicted in Figure 1, the IEC 61400-25 series defin%rver with the following aspects:

— information provided by a wind power plant componen?r example “wind turbine rotor
speed” or “total power production of a certain time i I”, is modelled and made

available for access. /s
— services to exchange values of the modelled information definQ? IEC 61400-25-3.
c

— mapping to a communication profile, providing a protocol sta
values from the modelled information (IEC 61400-25-4).

arry the exchanged

and mapping to specific communication protocols. The standard excludes inition of how
and where to implement the communication interface, the application prog ﬁnterface and
implementation recommendations. However, the objective of the stan that the
information associated with a single wind power plant component (such as a win&ine) is

The IEC 61400-25 series only defines how to model the information, %;ion exchange

accessible through a corresponding logical device.

power plant applications. In particular, it specifies the compatible logical node name

data names for communication between wind power plant components. This include
relationship between logical devices, logical nodes and data. The names defined in the IEC
61400-25 series are used to build the hierarchical object references applied for
communicating with components in wind power plants.

IEC 61400-25-2 specifies the information model of devices and functions related 4%
he
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This part of IEC 61400-25 specifies common attribute types and common data classes related
to wind turbine applications. In particular it specifies common data classes for:

. tpoint value,
. us value,
.
°
. corﬁsgnd,
e event g,
. state timi@
e alarm set s@
% 3 Communication model of the IEC 61400-25 series
[elaluiniabalinel o o Tatnialalalnbatale A
| Client : Server
1 1
I ittt ok Talalal] I "
!'I' Information exc ! Messagmg_ Information exchange
1 through mapping
' I model (get, set; T q ! i model (get, set, report,
[ ! to communication N
11 log, control, publish / file (Read » log, control, publish /
i bscribe, etc.) i [EIRETD (R subscribe, etc.)
__________ i su- e &1 ! write, ... message) PREHing, €56, o
i 'E i i defined in ! definedlin defined in i Wind power i
i ngr E E ' IEC 61400-25-3 ! |EC 61400-25-4 IEC 61400-25-3 ! plant i
' SCADA 1 h praih rrfhs | component !
1 i i 1 r 1 r | 9. wind turbine
1 1 1 ) 1 | 1 !
1 1 1 1 I | 1 !
: : : i ! : ,O o 4 - :
1 | i il N ( “““ o H 1
H ! ! Wind power plant H Wind power plant i !
H [ R information model H information model L H
i ﬂ__:—' ool ": defined in ! ® (rtottor s:)eteel:l, break .-~ .- = |
~=-F status, total power =~~~ o
Application i IEC 61400-25-2 i production, :tc.) ] Application
e Y | g | L ¢ defined in et o I
S ~o 1 1 N N - R
Bl | / IEC 61400-25-2 RV P
Outside i | Outsi
scope H @ utside
i scope
_______________________ 1

Figure 1 — Conceptual communication moé%\e IEC 61400-25 series

Devices implementing the information model of this part s

nodes as required by the application.

NOTE 1

agreements or by user groups.

NOTE 2 This part does not provide tutorial material.

2 Normative references

A

%

The following referenced documents are indispensable for the application

For dated references, only the edition cited applies. For undated references, the la

of the referenced document (including any amendments) applies.

IEC 61400-25 (all parts), Wind turbines - Part 25: Communications for monitoring an

of wind power plants

QfAe document.

edition

b

IEC 2172/06

hoose one or more logical

The IEC 61400-25 series focuses on the common, non-vendor-specifie,ifformation. Those information
items that tend to vary greatly between vendor-specific implementations can fo

)Ie be specified in bilateral

T

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

IEC 61850-7-1:2003, Communication networks and systems in substations — Part 7-1: Basic
communication structure for substations and feeder equipment — Principles and models
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IEC 61850-7-2:2003, Communication networks and systems in substations — Part 7-2: Basic
communication structure for substations and feeder equipment — Abstract communication
seryice interface (ACSI)

I 61850-7-3, Communication networks and systems in substations — Part 7-3: Basic
co igation structure for substations and feeder equipment — Common data classes

IEC6( 7-4, Communication networks and systems in substations — Part 7-4: Basic
comm ation structure for substations and feeder equipment — Compatible logical node
classes a classes

a , Codes for the representation of names of languages
ISO 639 (all ), Codes for th tati f fl

ISO 1000, S/ (.p and recommendations for the use of their multiples and of certain other
units

ISO 3166 (all parts), f)Codes for the representation of names of countries and their

subdivisions ®

RFC 2445, Internet Calenta and Scheduling Core Object Specification (iCalendar)

*

3 Terms and definitions /

For the purposes of this document terms and definitions given in IEC 61400-25-1 as well
as the following apply.

3.1 @

conditional
attribute of a common data class provided@ implementation of the IEC 61400-25 series if
a certain condition corresponding with the a @e‘is true

3.2 /®
mandatory
defined content shall be provided in compliance wi IEC 61400-25 series

3.3
optional
defined content can be optionally provided in compliance @ fhe IEC 61400-25 series

4 Abbreviated terms

CDC Common Data Class Q
DC Data Class f
IED Intelligent Electronic Device ®

LCB Log Control Block O
LD Logical Device 6
LN Logical Node

LPHD Logical node Physical Device Information

RCB Report Control Block @

SBO Select Before Operate L
WPP Wind Power Plant

WT Wind Turbine @
XML Extensible Markup Language

Abbreviated terms used to build names of data classes found in LNs shall be as listed below.

EXAMPLE RotPos is constructed by using two names "Rot" which stands for Rotor and "Pos" which stands for
"Position". Thus the concatenated name represents a "Rotor Position”.





