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INTERNATIONAL ELECTROTECHNICAL COMMISSION
____________
WIND TURBINES –
Part 25-6: Communications for monitoring
and control of wind power plants –
Logical node classes and data classes
for condition monitoring
FOREWORD
1) The International Electrotechnic al Commission (IEC) is a worldwide organization for standardization c omprising
all national electrotechnic al 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 referr ed to as “IEC Public ation(s)”). Their pr eparation is entrusted to technic al c ommittees; any IEC National Committee interested in th e
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 c ollaborates closely with the International Organization for Standardization (ISO) in accordance with conditions determined by agreement between
the two organizations.
2) The formal decisions or agr eements of IEC on technic al matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has repres entation from all interested IEC National C ommittees.
3) IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that s ense. W hile all reas onable efforts are made to ensure that the technic al c ontent 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 us er.
4) In order to promote international uniformity, IEC National Committees undertake to apply IEC P ublications
transparently to the maximum extent possible in their national and regional public ations. Any divergence between any IEC Public ation and the corr esponding national or regional publication shall be clearly indic ated in
the latter.
5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformit y
assessment services and, in s ome areas, access to IEC marks of conformity. IEC is not responsible for an y
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 an d
members of its technical c ommittees and IEC National Committees for any personal injury, property damage or
other damage of any nature whats oever, whether direct or indirect, or for costs (including legal fees) and expenses arising out of the public ation, use of, or relianc e upon, this IEC Publication or any other IEC Publications.
8) Attention is drawn to the Normative ref erences cited in this publication. Use of the ref erenced publications is
indispens able f or the corr ect 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 61400-25-6 has been prepared by IEC technical committee 88:
Wind turbines.
The text of this standard is based on the following documents:
FDIS

Report on voting

88/377A/FDIS

88/380/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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A list of all parts in the IEC 61400 series, published 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 "http://webstore.iec.ch" in the data related to the specific publication. At this date, the publication will be
•
•
•
•

reconfirmed,
withdrawn,
replaced by a revised edition, or
amended.

A bilingual version of this publication may be issued at a later date.

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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INTRODUCTION
The IEC 61400-25 series defines information models and information exchange models for
monitoring and control of wind power plants. The modelling approach (for information models
and information exchange models) of IEC 61400-25-2 and IEC 61400-25-3 uses abstract definitions of classes and services such that the specifications are independent of specific communication protocol stacks, implementations, and operating systems. The mapping of these
abstract definitions to specific communication profiles is defined in IEC 61400-25-4.
Conformance to IEC 61400-25-6 requires in principle conformance to IEC 61400-25-2,
IEC 61400-25-3 and IEC 61400-25-4.
The definitions in parts IEC 61400-25-1 to IEC 61400-25-5 apply also for this part 6 of the
standard series.
The purpose of this part of IEC 61400 is to define an information model for condition monitoring information and to define how to use the existing definitions of IEC 61400-25-2 and to define the required extensions in order to describe and exchange information related to condition monitoring of wind turbines. The models of condition monitoring information defined in
this standard may represent information provided by sensors or by calculation.
In the context of this standard, condition monitoring means a process with the purpose of observing components or structures of a wind turbine or wind power plant for a period of time in
order to evaluate the state of the components or structures and any changes to it, in order to
detect early indications of impending failures. With the objective to be able to monitor components and structures in approximately the same conditions, this standard introduces a concept
of sorting production or power levels of a wind turbine into power bins. The power bins concept is multidimensional in order to fit the purpose of sorting complex operational conditions
into comparable circumstances.
Condition monitoring is most frequently used as a predictive or condition-based maintenance
technique (CBM). However, there are other predictive maintenance techniques that can also
be used, including the use of the human senses (look, listen, feel, smell) or machine performance monitoring techniques. These could be considered to be part of the condition monitoring.
Condition monitoring techniques
Condition monitoring techniques that generate information to be modelled include, but are not
limited to, measured or processed values such as:
·

vibration measurements and analysis;

·

oil debris measurement and analysis;

·

temperature measurement and analysis;

·

strain gauge measurement and analysis;

·

acoustic measurement and analysis.

Components and structures can be monitored by using automatic measurement retrieval or
via a manual process.
Condition monitoring devices
The condition monitoring functions may be located in different physical devices. Some information may be exposed by a turbine controller device (TCD) while other information may be
exposed by an additional condition monitoring device (CMD). Various actors may request to
exchange data values located in the TCD and/or CMD. A SCADA device may request data
values from a TCD and/or CMD; a CMD may request data values from a TCD. The information
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exchange between an actor and a device in a wind power plant requires the use of information exchange services as defined in IEC 61400-25-3 and the additional required exchange
services specified in this part 6. A summary of the above is depicted in Figure 1.

Actors like Operators, Control Centre,
maintenance teams, owners, ...
IEC 61400-25-3, IEC 61400-25-4
and IEC 61400-25-6
Information Exchange

…
Logical Nodes and Data Objects

IEC 61400-25-3, IEC 61400-25-4
Information Exchange
Scope of
standard

Wind Turbine Control Device or function
with Logical Nodes and Data Objects

Information
Exchange

Condition Monitoring Device or function
with Logical Nodes and Data Objects

Gearbox
Generator
Brake
Tower
TC/CM

...

Actors like Operators,
Control Centre, maintenance
teams, owners, ...

IEC 61400-25-3, IEC 61400-25-4
and IEC 61400-25-6
Information Exchange

...

IEC

2433/10

Figure 1 – Condition monitoring with separated TCD/CMD functions
The state of the art in the wind power industry is a topology with separated devices for control
and condition monitoring applications. Based on this fact, the information and information exchange modelling in the present document is based on a topology with a TCD and a CMD.
IEC 61400-25-6 must be perceived as an extension of the IEC 61400-25 series of standards
with the focus on condition monitoring.
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Logical node classes and data classes
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1

Scope

This part of the IEC 61400-25 series specifies the information models related to condition
monitoring for wind power plants and the information exchange of data values related to these
models.

Refinement of information

Data reduction

Information

Information

Information

Scope of IEC 61400-25-6

Figure 2 illustrates the information flow of a system using condition monitoring to perform
condition based maintenance. The figure illustrates how data values are refined and concentrated through the information flow, ending up with the ultimate goal of condition based
maintenance – actions to be performed via issuing work orders to maintenance teams in order
to prevent the wind power plant device to stop providing its intended service.

IEC

Figure 2 – Schematic flow of condition monitoring information

2434/10
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Condition monitoring is mainly based on the following kinds of information.
·

Time waveform records (samples) of a specific time interval to be exchanged in realtime or by files for analysis (e.g. acceleration, position detection, speed, stress detection).

·

Status information and measurements (synchronized with the waveform records) representing the turbine operation conditions.

·

Results of time waveform record analysis of vibration data (scalar values, array values, statistical values, historical (statistical) values, counters and status information).

·

Results of, for example, oil debris analysis.

It is the purpose of this standard to model condition monitoring information by using the information modelling approach as described in 6.2.2 of IEC 61400-25-1 and by extending the
existing information model as specified in Clause 6 of IEC 61400-25-2, the information exchange models specified in Clause 9 of IEC 61400-25-3 and the mapping to communication
profiles as specified in IEC 61400-25-4.

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 61400-25-1:2006, Wind turbines – Communications for monitoring and control of wind
power plants – Overall description of principles and models
IEC 61400-25-2:2006, Wind turbines – Communications for monitoring and control of wind
power plants – Information models
IEC 61400-25-3:2006, Wind turbines – Communications for monitoring and control of wind
power plants – Information exchange models
IEC 61400-25-4, Wind turbines – Communications for monitoring and control of wind power
plants – Mapping to communication profile
IEC 61400-25-5, Communications for monitoring and control of wind power plants – Conformance testing
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, Communication networks and systems in substations – Part 7-3: Basic communication structure for substation and feeder equipment – Common data classes
ISO 10816 (all parts), Mechanical vibration – Evaluation of machine vibration by measurements on non-rotating parts
ISO 13373-1:2002, Condition monitoring and diagnostics of machines – Vibration condition
monitoring – Part 1: General procedures

