
Full document 
BRITISH STANDARD
 BS EN  
61400-25-1:2007
Wind turbines —
Part 25-1: Communications for 
monitoring and control of wind power 
plants — Overall description of 
principles and models
The European Standard EN 61400-25-1:2007 has the status of a 
British Standard

ICS 27.180
���������	�
����
����������������������������������������������	�����


details: BS EN 61400-25-1:2007

http://www.avadocuments.com/doc/bs-en-61400-25-1-2007
http://www.avadocuments.com/doc/bs-en-61400-25-1-2007


BS EN 61400-25-1:2007

F

This British Standard was 
published under the authority 
of the Standards Policy and 
Strategy Committee 
on 31 May 2007

© BSI 2007
ISBN 978 0 580 50678 9
ull document details: BS EN 61400-
National foreword

This British Standard was published by BSI. It is the UK implementation of 
EN 61400-25-1:2007. It is identical with IEC 61400-25-1:2006. 
The UK participation in its preparation was entrusted to Technical Committee 
PEL/88, Windturbine systems.
A list of organizations represented on this committee can be obtained on 
request to its secretary.
This publication does not purport to include all the necessary provisions of a 
contract. Users are responsible for its correct application.
Compliance with a British Standard cannot confer immunity from 
legal obligations.
Amendments issued since publication

Amd. No. Date Comments
25-1:2007

http://www.avadocuments.com/doc/bs-en-61400-25-1-2007
http://www.avadocuments.com/doc/bs-en-61400-25-1-2007


  
EUROPEAN STANDARD EN 61400-25-1 
NORME EUROPÉENNE  

EUROPÄISCHE NORM February 2007 
 

CENELEC 
European Committee for Electrotechnical Standardization 

Comité Européen de Normalisation Electrotechnique 
Europäisches Komitee für Elektrotechnische Normung 

 
Central Secretariat: rue de Stassart 35, B - 1050 Brussels 

 
 
© 2007 CENELEC -  All rights of exploitation in any form and by any means reserved worldwide for CENELEC members. 

 Ref. No. EN 61400-25-1:2007 E 
 

ICS 27.180 
 
 

English version 
 
 

Wind turbines -  
Part 25-1: Communications for monitoring  

and control of wind power plants -  
Overall description of principles and models 

(IEC 61400-25-1:2006) 
 
 
Eoliennes -  
Partie 25-1: Communications  
pour la surveillance et la commande  
des centrales éoliennes - 
Description générale  
des principes et modèles 
(CEI 61400-25-1:2006) 

 Windenergieanlagen -  
Teil 25-1: Kommunikation  
für die Überwachung und Steuerung  
von Windenergieanlagen -  
Einführende Beschreibung  
der Prinzipien und Modelle 
(IEC 61400-25-1:2006) 

 
 
 
 

This European Standard was approved by CENELEC on 2007-02-01. 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 Central Secretariat 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 Central Secretariat has the same status as the official versions. 
 
CENELEC members are the national electrotechnical committees of Austria, Belgium, Bulgaria, Cyprus, the 
Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, 
Lithuania, Luxembourg, Malta, the Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, 
Sweden, Switzerland and the United Kingdom. 
 

Full document details: BS EN 61400-25-1:2007

http://dx.doi.org/10.3403/30164540U
http://www.avadocuments.com/doc/bs-en-61400-25-1-2007
http://www.avadocuments.com/doc/bs-en-61400-25-1-2007


 

Foreword 

The text of document 88/274/FDIS, future edition 1 of IEC 61400-25-1, prepared by IEC TC 88, Wind 
turbines, was submitted to the IEC-CENELEC parallel vote and was approved by CENELEC as 
EN 61400-25-1 on 2007-02-01. 

The following dates were fixed: 

– latest date by which the EN has to be implemented 
 at national level by publication of an identical 
 national standard or by endorsement 

 
 
(dop) 

 
 
2007-11-01 

– latest date by which the national standards conflicting 
 with the EN have to be withdrawn  

 
(dow) 

 
2010-02-01 

Annex ZA has been added by CENELEC. 

__________ 

Endorsement notice 

The text of the International Standard IEC 61400-25-1:2006 was approved by CENELEC as a European 
Standard without any modification. 

__________ 
 

– 2 –EN 61400-25-1:2007

Full document details: BS EN 61400-25-1:2007

http://dx.doi.org/10.3403/30164540U
http://dx.doi.org/10.3403/30164540U
http://www.avadocuments.com/doc/bs-en-61400-25-1-2007
http://www.avadocuments.com/doc/bs-en-61400-25-1-2007


CONTENTS 

 
1 
2 
3 
4 
5 

5.1 
5.2 
5.3 
5.4 

6 
6.1 
6.2 

7 
7.1 
7.2 

8 
8.1 
8.2 
8.3 

 

 

 

– 3 – EN 61400-25-1:2007

INTRODUCTION.....................................................................................................................4 

Scope...............................................................................................................................6 
Normative references .......................................................................................................7 
Terms and definitions .......................................................................................................8 
Abbreviated terms .......................................................................................................... 12 
Overall description of the IEC 61400-25 series ............................................................... 12 

General ................................................................................................................. 12 
Top-down view on wind power plants .................................................................... 13 
Generic requirements on communication ............................................................... 14 
Communication model of the IEC 61400-25 series................................................. 16 

Wind power plant information model ............................................................................... 19 
General ................................................................................................................. 19 
Information modelling methodology ....................................................................... 19 

Wind power plant information exchange model ............................................................... 23 
General ................................................................................................................. 23 
Information exchange modelling methodology ....................................................... 23 

Mapping to communication protocols .............................................................................. 29 
General ................................................................................................................. 29 
Architecture of the mappings ................................................................................. 30 
Mapping of the wind power plant information model .............................................. 30 

Figure 1 – Conceptual communication model of the IEC 61400-25 series ...............................7 
Figure 2 – Data processing by the server (conceptual).......................................................... 17 
Figure 3 – Modelling approach (conceptual).......................................................................... 18 
Figure 4 – Structure of wind power plant information model .................................................. 21 
Figure 5 – Client and server role ........................................................................................... 23 
Figure 6 – IEM Service models ............................................................................................. 24 
Figure 7 – Conceptual information exchange model for a wind power plant ........................... 25 
Figure 8 – IEM service model with examples......................................................................... 27 
Figure 9 – Sequence diagram ............................................................................................... 28 
Figure 10 – ACSI mapping to communication stacks/profiles................................................. 29 
Figure 11 – Communication profiles ...................................................................................... 30 

Table 1 – Operational functions ............................................................................................ 15 
Table 2 – Management functions .......................................................................................... 16 
Table 3 – Wind power plant information categories ............................................................... 20 
Table 4 – General table structure of a logical node (LN) ....................................................... 22 
Table 5 – Data class attributes in a logical node ................................................................... 22 
Table 6 – Service table ......................................................................................................... 27 

Annex ZA (normative)  Normative references to international publications with their 
corresponding European publications.................................................................................31

Full document details: BS EN 61400-25-1:2007

http://www.avadocuments.com/doc/bs-en-61400-25-1-2007
http://www.avadocuments.com/doc/bs-en-61400-25-1-2007


INTRODUCTION 

The IEC 61400-25 series addresses vendors (manufacturers, suppliers), operators, owners, 
planners, and designers of wind power plants as well as system integrators and utility 
companies operating in the wind energy market. The IEC 61400-25 series is intended to be 
accepted and to be used world-wide as the international standard for communications in the 
domain of wind power plants. 

The IEC 61400-25 series has been developed in order to provide a uniform communications 
basis for the monitoring and control of wind power plants. It defines wind power plant specific 
information, the mechanisms for information exchange and the mapping to communication 
protocols. In this regard, the IEC 61400-25 series defines details required to exchange the 
available information with wind power plant components in a manufacturer-independent 
environment. This is done by definitions made in this part of the IEC 61400-25 series or by 
reference to other standards. 

The wind power plant specific information describes the crucial and common process and 
configuration information. The information is hierarchically structured and covers for example 
common information found in the rotor, generator, converter, grid connection and the like. The 
information may be simple data (including timestamp and quality) and configuration values or 
more comprehensive attributes and descriptive information, for example engineering unit, 
scale, description, reference, statistical or historical information. All information of a wind 
power plant defined in the IEC 61400-25 series is name tagged. A concise meaning of each 
data is given. The standardised wind power plant information can be extended by means of a 
name space extension rule. All data, attributes and descriptive information can be exchanged 
by corresponding services. 

The implementation of the IEC 61400-25 series allows SCADA systems (supervisory control 
and data acquisition) to communicate with wind turbines from multiple vendors. The 
standardised self-description (contained either in a XML file or retrieved online from a device) 
can be used to configure SCADA applications. Standardisation of SCADA applications are 
excluded in the IEC 61400-25 series but standardised common wind turbine information 
provides means for re-use of applications and operator screens for wind turbines from 
different vendors. From a utility perspective unified definitions of common data minimise 
conversion and re-calculation of data values for evaluation and comparison of all their wind 
power plants. 

The IEC 61400-25 series can be applied to any wind power plant operation concept, i.e. both 
individual wind turbines, clusters and more integrated groups of wind turbines. The application 
area of the IEC 61400-25 series covers components required for the operation of wind power 
plants, i.e. not only the wind turbine generator, but also the meteorological system, the 
electrical system, and the wind power plant management system. The wind power plant 
specific information in the IEC 61400-25 series excludes information associated with feeders 
and substations. Substation communication is covered within the IEC 61850 series of 
standards. 

The intention of the IEC 61400-25 series is to enable components from different vendors to 
communicate with other components, at any location. Object-oriented data structures can 
make the engineering and handling of large amounts of information provided by wind power 
plants less time-consuming and more efficient. The IEC 61400-25 series supports scalability, 
connectivity, and interoperability. 

The IEC 61400-25 series is a basis for simplifying the contracting of the roles the wind turbine 
and SCADA systems have to play. The crucial part of the wind power plant information, the 
information exchange methods, and the communication stacks are standardised. They build a 
basis to which procurement specifications and contracts could easily refer. 

The IEC 61400-25 series is organised in several parts. IEC 61400-25-1 offers an introductory 
orientation, crucial requirements, and a modelling guide. 
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NOTE 1 Performance of the IEC 61400-25 series implementations are application specific. The IEC 61400-25 
series does not guarantee a certain level of performance. This is beyond the scope of the IEC 61400-25 series. 
However, there is no underlying limitation in the communications technology to prevent high speed application 
(millisecond level responses). 

NOTE 2 IEC 61400-25-4 is, at the time of the publication of IEC 61400-25-1 (this part), still to be published. With 
IEC 61400-25-4 the mapping of the information and information exchange models to a specific communication 
profile will be described/defined in detail. IEC 61400-25-4 may consist of more than one normative mapping but at 
least one of the optional mappings has to be selected in order to be in conformance with the IEC 61400-25 series. 
IEC 61400-25-4 is expected to include the following mappings: 

Webservices 

IEC 61850-8-1 MMS 

OPC XML DA 

IEC 60870-5-104 

DNP3 

Each of the different mappings specifies individually which and how information models (IEC 61400-25-2) and 
information exchange models (IEC 61400-25-3) will be supported. The mapping will only reflect the information 
model and the information exchange services given in IEC 61400-25-2 and IEC 61400-25-3. The individual 
selected mapping will as a minimum support the mandatory data and data attributes, and the associated services. 
A specific mapping may, for implementation reasons or due to underlying properties of the communication protocol 
used, need to extend and clarify individual information or individual services in IEC 61400-25-2 and  
IEC 61400-25-3. IEC 61400-25-4 will in this sense have the highest priority of the ranking order in regards of 
implementation. 
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WIND TURBINES – 
 

Part 25-1: Communications for monitoring  
and control of wind power plants – 

Overall description of principles and models 
 
 
 

1 Scope 

The focus of the IEC 61400-25 series 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 beyond the scope of the IEC 61400-25 
series. 

The IEC 61400-25 series 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:  

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

The wind power plant information model and the information exchange model, viewed 
together, constitute an interface between client and server. In this conjunction, the wind 
power plant information model serves as an interpretation frame for accessible wind power 
plant data. The wind power plant information model is used by the server to offer the client a 
uniform, component-oriented view of the wind power plant data. The information exchange 
model reflects the whole active functionality of the server. The IEC 61400-25 series enables 
connectivity between a heterogeneous combination of client and servers from different 
manufacturers and suppliers. 

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

– information provided by a wind power plant component, for example, ‘wind turbine rotor 
speed’ or ‘total power production of a certain time interval’ is modelled and made available 
for access. The information modelled in the IEC 61400-25 series 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, providing a protocol stack to carry the exchanged 

values from the modelled information (IEC 61400-25-4). 

The IEC 61400-25 series only defines how to model the information, information exchange 
and mapping to specific communication protocols. The IEC 61400-25 series excludes a 
definition of how and where to implement the communication interface, the application 
program interface and implementation recommendations. However, the objective of the IEC 
61400-25 series is that the information associated with a single wind power plant component 
(such as a wind turbine) is accessible through a corresponding logical device. 

IEC 61400-25-1 gives an overall description of the principles and models used in the  
IEC 61400-25 series of standards. 

NOTE The IEC 61400-25 series focuses on the common, non-vendor-specific information. Those information 
items that tend to vary greatly between vendor-specific implementations can for example be specified in bilateral 
agreements, in user groups, or in amendments to the IEC 61400-25 series. 
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Communication model of the IEC 61400-25 series

Client Server

Information exchange
model (get, set, report, 
log, control, publish / 
subscribe, etc.)
defined in 
IEC 61400-25-3

Information exchange
model (get, set, report, 
log, control, publish / 
subscribe, etc.)
defined in 
IEC 61400-25-3

Wind power plant 
information model 
(rotor speed, break 
status, total power 
production, etc.)
defined in 
IEC 61400-25-2

Wind power plant 
information model 
(rotor speed, break 
status, total power 
production, etc.)
defined in 
IEC 61400-25-2

Wind power 
plant 
component
e.g. wind turbine

ApplicationApplication

Actor
e.g.
SCADA

Messaging 
through mapping 
to communication 

profile (Read, 
write, ... message)

defined in
IEC 61400-25-4

Messaging 
through mapping 
to communication 

profile (Read, 
write, ... message)

defined in
IEC 61400-25-4

Information exchange
model (get, set, report, 
log, control, publish / 
subscribe, etc.)
defined in 
IEC 61400-25-3

Information exchange
model (get, set, report, 
log, control, publish / 
subscribe, etc.)
defined in 
IEC 61400-25-3

Wind power plant 
information model

defined in 
IEC 61400-25-2

Wind power plant 
information model

defined in 
IEC 61400-25-2

Outside 
scope

Outside 
scope

 

Figure 1 – Conceptual communication model of the IEC 61400-25 series 

2 Normative references 

The following referenced documents are indispensable for the application 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 61400-12-1, Wind turbines – Part 12-1: Power performance measurements of electricity 
producing wind turbines 

IEC 61400-25 (all parts), Wind turbines – Part 25: Communications for monitoring and control 
of wind power plants 

IEC 61850-7-1:2003, Communication networks and systems in substations – Part 7-1: Basic 
communication structure for substation and feeder equipment – Principles and models 

IEC 61850-7-2:2003, Communication networks and systems in substations – Part 7-2: Basic 
communication structure for substation and feeder equipment – Abstract communication 
service interface (ACSI) 

IEC 61850-7-3:2003, Communication networks and systems in substations – Part 7-3: Basic 
communication structure for substation and feeder equipment – Common data classes 

IEC 61850-7-4:2003, Communication networks and systems in substations – Part 7-4: Basic 
communication structure for substation and feeder equipment – Compatible logical node 
classes and data classes  

IEC 61850-8-1:2004, Communication networks and systems in substations – Part 8-1: 
Specific Communication Service Mapping (SCSM) – Mappings to MMS (ISO 9506-1 and ISO 
9506-2) and to ISO/IEC 8802-3 

ISO 7498-1:1994, Information technology – Open Systems Interconnection – Basic Reference 
Model: The Basic Model 

IEC   2143/06 
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3 Terms and definitions 

For the purpose of this document, the following terms and definitions apply. 

3.1  
actor 
role a system plays in the context of monitoring and control, while it is not directly involved in 
wind power plant operation, such as Supervisory Control and Data Acquisition System 
(SCADA) 

NOTE There are many other designations for example Central Management System, Monitoring and Control 
System, Remote Control System 

3.2  
alarm 
wind power plant state information. Statement of safety intervention by the wind turbine 
control system (i.e. on/off) 

3.3  
characteristic values 
properties of analogue information (min, max, avg, dev, etc.) 

3.4  
command 
controllable data for system behaviour (enable/disable, active/deactivate, etc.) 

3.5  
communication function 
used by an actor to configure, perform and monitor the information exchange with wind power 
plants, for example operational and management function 

3.6  
control 
operational function used for changing and modifying, intervening, switching, controlling, 
parameterisation and optimising of wind power plants 

3.7  
counting value 
total number of occurrences of a specific event 

3.8  
data retrieval 
operational function used for collecting of wind power plant data 

3.9  
diagnostics 
management function used to set up and provide for self-monitoring of the communication 
system 

3.10  
electrical system 
component of a wind power plant responsible for collecting and transmitting the energy 
produced in wind turbines 

3.11  
event 
state transition (status, alarm, command) 
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3.12  
Intelligent Electronic Device  
IED 
any device incorporating one or more processors, with the capability to receive data from an 
external sender or to send data to an external receiver  

NOTE For example wind turbine controller. An IED may have connections as a client, or as a server, or both, with 
other IED.  

3.13  
information 
content of communication. The basic element is raw data from the wind power plant 
component, which shall be processed into specified information according to the IEC 61400-
25 series. Wind power plant information categories: source information (analogue and state 
information), derived information (statistical and historical information). Information is defined 
as data (usually processed and derived data, and information describing other data) 

3.14  
information exchange 
communication process between two systems, such as wind power component and actor, with 
the goal to provide and to get relevant information. Requires specific communication 
functions, consisting of one or more services 

3.15  
information model 
knowledge concerning functions and devices in which the functions are implemented 

NOTE This knowledge is made visible and accessible through the means of the IEC 61400-25 series. The model 
describes in an abstract way a communication oriented representation of a real function or device. 

3.16  
log 
wind power plant historical information. Chronological list of source information for a period of 
time 

3.17  
logging 
operational function. The praxis of recording sequential data often chronologically. The result 
of the logging is a log 

3.18  
logical device 
entity that represent a set of typical wind power plant functions 

3.19  
management function 
required for the administration of the information exchange in a certain level. Management 
functions are user/access management, time synchronisation, diagnostics, and configuration 

3.20  
mandatory 
defined content shall be provided in compliance to the IEC 61400-25 series 

3.21  
measured data 
sampled value of a process quantity with associated data attributes such as time stamp and 
quality 
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