
BSI Standards Publication

Wind turbines

Part 11: Acoustic noise measurement techniques

BS EN 61400‑11:2013+A1:2018
Incorporating corrigendum October 2019

This is a preview of "BS EN 61400-11:2013+...". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/BSI/BSEN61400112013A12018?source=preview


ISO/IEC 24752-8:2018(E)

— Preferences shall be a sequence of <preference> elements, each including the following:

— A key attribute (type xs:anyURI), bearing the key of the preference.

— A value attribute (type xs:string), bearing the value of the preference.

— Conditions shall be a sequence of <condition> elements within <option>.

— Each <condition> element shall have exactly one of the following attributes:

— type (type xs:string), indicating the type of the condition (if condition is an operation);

— value (type xs:string), indicating the value of the condition (if condition is a literal).

— If <condition> has a type attribute, <condition> shall have one or more <operand>
elements as children, with the same restrictions (attributes) as the <condition> element within 
<option>. In this way, <operand> elements may be nested.

— If <condition> has a value attribute, <condition> shall have no children.

EXAMPLE 1 A user-context, consisting of a single option (with ID "default") with no condition (i.e. it is always 
active). The option has no name. It states that speech output is always to be on.

<user-context>
   <option id="default">
      <preference key="http://terms.gpii.net/speech-output" value="true"/>
   </option>
</user-context>
EXAMPLE 2 A user-context with a single option (with ID "default"), named "high pitch for upper case". This 
option is active if character case is to be indicated by pitch. It states that – in case the option is active – the 
preferred pitch for upper-case text is “high”. Note that it is assumed that a Boolean value for indicating character 
case by pitch is available in the runtime context under the key "http://terms.gpii.net/indicate-case-by-pitch".

<user-context>
   <option id="default">
      <name>high pitch for upper case</name>
      <preference key="http://terms.gpii.net/pitch-for-upper-case" value="high"/>
      <condition type="eq">
         <operand value="http://terms.gpii.net/indicate-case-by-pitch"/>
         <operand value="true"/>
      </condition>
   </option>
</user-context>
EXAMPLE 3 A user-context, consisting of a single option (with ID "default") that has no name. The option 
becomes active if the environmental noise level is between 40 (exclusive) and 60 (inclusive). It contains a couple 
of preferences key-value pairs, stating (together) that – if the option is active – the preferred setting is subtitles
on and volume set to 80. Note that it is assumed that a value for the context concept for noise level is available in 
the runtime context under the URI "http://terms.gpii.net/noise".

<user-context>
   <option id="default">
      <name>noise between 40 and 60</name>
      <preference key="http://terms.gpii.net/subtitles" value="true"/>
      <preference key="http://terms.gpii.net/volume" value="80"/>
      <condition type="and">
         <operand type="ge">
            <operand value="http://terms.gpii.net/noise"/>
            <operand value="40"/>
         </operand>
         <operand type="le">
            <operand value="http://terms.gpii.net/noise"/>
            <operand value="60"/>
         </operand>
      </condition>
   </option>
</user-context>
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European Foreword

The text of document 88/436/FDIS, future edition 3 of IEC 61400-11, prepared by IEC/TC 88 
"Wind Turbines" was submitted to the IEC-CENELEC parallel vote and approved by CENELEC as 
EN 61400-11:2013.

The following dates are fixed:

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

(dop) 2013-09-12

• latest date by which the national standards conflicting with
the document have to be withdrawn

(dow) 2015-12-12

This document supersedes EN 61400-11:2003 + A1:2006.

EN 61400-11:2013 includes the following significant technical changes with respect to 
EN 61400-11:2003 + A1:2006:

The technical change is introducing new principles for data reduction procedures.

Attention is drawn to the possibility that some of the elements of this document may be the subject 
of patent rights. CENELEC [and/or CEN] shall not be held responsible for identifying any or all such 
patent rights.

Endorsement notice
The text of the International Standard IEC 61400-11:2012 was approved by CENELEC as a European 
Standard without any modification.

European foreword to amendment A1

The text of document 88/615/CDV, future edition 1 of IEC 61400-11:2012/A1, prepared by IEC/TC 88 
"Wind energy generation systems" was submitted to the IEC-CENELEC parallel vote and approved by 
CENELEC as EN 61400-11:2013/A1:2018.

The following dates are fixed:

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

(dop) 2019-04-20

• latest date by which the national standards conflicting with the document have
to be withdrawn

(dow) 2021-07-20

Attention is drawn to the possibility that some of the elements of this document may be the subject 
of patent rights. CENELEC [and/or CEN] shall not be held responsible for identifying any or all such 
patent rights.

Endorsement notice
The text of the International Standard IEC 61400-11:2012/A1:2018 was approved by CENELEC as a 
European Standard without any modification.
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Annex ZA 
(normative) 

Normative references to international publications with their 
corresponding European publications

The following documents, in whole or in part, are normatively referenced in this document and are 
indispensable for its application. For dated references, only the edition cited applies. For undated 
references, the latest edition of the referenced document (including any amendments) applies.

NOTE When an international publication has been modified by common modifications, indicated by (mod), 
the relevant EN/HD applies.

Publication Year Title EN/HD Year

IEC 60688 – Electrical measuring transducers for converting A.C.
and D.C. ectrical quantities to analogue or digital
signals

EN 60688 –

IEC 60942 2003 Electroacoustics – Sound calibrators EN 60942 2003

IEC 61260 1995 Electroacoustics – Octave-band and fractional-oc-
tave-band filters

EN 61260 1995

IEC 61400-12-1 2005 Wind turbines – Part 12-1: Power performance meas-
urements of electricity producing wind turbines

EN 61400-12-1 2006

IEC 61400-12-2 – 1) Wind turbines – Part 12-2: Power performance of 
electricity producing wind turbines based on nacelle 
anemometry

EN 61400-12-2 –

IEC 61672 Series Electroacoustics – Sound level meters EN 61672 Series

ISO/IEC Guide 98-3 – Uncertainty of measurement – Part 3: Guide to the ex-
pression of uncertainty in measurement (GUM:1995)

– –

1) To be published.
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FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for
standardization comprising all national electrotechnical 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 referred to as “IEC Publication(s)”).
Their preparation is entrusted to technical committees; any IEC National Committee interested
in the 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
collaborates closely with the International Organization for Standardization (ISO) in accordance
with conditions determined by agreement between the two organizations.

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

3) IEC Publications have the form of recommendations for international use and are accepted by
IEC National Committees in that sense. While all reasonable efforts 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.

4) In order to promote international uniformity, IEC National Committees undertake to apply
IEC Publications transparently to the maximum extent possible in their national and regional
publications. Any divergence between any IEC Publication and the corresponding national or
regional publication shall be clearly indicated in the latter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide
conformity assessment services and, in some areas, access to IEC marks of conformity. IEC is not
responsible for any 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 and members of its technical committees and IEC National Committees for any personal
injury, property damage or other damage of any nature whatsoever, whether direct or indirect, or
for costs (including legal fees) and expenses arising out of the publication, use of, or reliance upon,
this IEC Publication or any other IEC Publications.

8) Attention is drawn to the Normative references cited in this publication. Use of 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 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 61400-11 has been prepared by IEC technical committee 88: Wind turbines.

This third edition of IEC 61400-11 cancels and replaces the second edition published in 2002 and 
its Amendment 1 (2006). It constitutes a technical revision, introducing new principles for data 
reduction procedures.

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

FDIS Report on voting
88/436/FDIS 88/440/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.

vi

BS EN 61400-11:2013+A1:2018 
IEC 61400-11:2012+A1:2018

This is a preview of "BS EN 61400-11:2013+...". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/BSI/BSEN61400112013A12018?source=preview


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

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 "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 edition of this document may be issued at a later date.
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• wind turbine manufacturers striving to meet well defined acoustic emission performance
requirements and/or a possible declaration system (e.g. IEC/TS 61400-14);

• wind turbine purchasers for specifying performance requirements;

• wind turbine operators who may be required to verify that stated, or required, acoustic performance
specifications are met for new or refurbished units;

• wind turbine planners or regulators who must be able to accurately and fairly define acoustical
emission characteristics of a wind turbine in response to environmental regulations or permit
requirements for new or modified installations.

This standard provides guidance in the measurement, analysis and reporting of complex acoustic 
emissions from wind turbine generator systems. The standard will benefit those parties involved in 
the manufacture, installation, planning and permitting, operation, utilization, and regulation of wind 
turbines. The measurement and analysis techniques recommended in this document should be applied 
by all parties to ensure that continuing development and operation of wind turbines is carried out in 
an atmosphere of consistent and accurate communication relative to environmental concerns. This 
standard presents measurement and reporting procedures expected to provide accurate results that 
can be replicated by others.
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INTRODUCTION

The purpose of this part of IEC 61400 is to provide a uniform methodology that will ensure 
consistency and accuracy in the measurement and analysis of acoustical emissions by wind turbine 
generator systems. This International Standard has been prepared with the anticipation that it would 
be applied by:
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INTRODUCTION to the Amendment

This amendment to IEC 61400-11:2012 addresses the situation where a measurement consists 
of measurements series on different days or with substantially different conditions. Furthermore, 
clarifications have been introduced on tonality analysis and reporting. Editorial changes 
have been made.
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IEC 61400-11:2012+A1:2018

Wind turbines —

Part 11: 
Acoustic noise measurement techniques 

1 Scope

This part of IEC 61400 presents measurement procedures that enable noise emissions of a wind 
turbine to be characterised. This involves using measurement methods appropriate to noise emission 
assessment at locations close to the machine, in order to avoid errors due to sound propagation, but 
far away enough to allow for the finite source size. The procedures described are different in some 
respects from those that would be adopted for noise assessment in community noise studies. They are 
intended to facilitate characterisation of wind turbine noise with respect to a range of wind speeds 
and directions. Standardisation of measurement procedures will also facilitate comparisons between 
different wind turbines.

The procedures present methodologies that will enable the noise emissions of a single wind turbine to 
be characterised in a consistent and accurate manner. These procedures include the following:

• location of acoustic measurement positions;

• requirements for the acquisition of acoustic, meteorological, and associated wind turbine
operational data;

• analysis of the data obtained and the content for the data report; and

• definition of specific acoustic emission parameters, and associated descriptors which are used for
making environmental assessments.

This International Standard is not restricted to wind turbines of a particular size or type. The 
procedures described in this standard allow for the thorough description of the noise emission from a 
wind turbine. A method for small wind turbines is described in Annex F.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are 
indispensable for its application. For dated references, only the edition cited applies. For undated 
references, the latest edition of the referenced document (including any amendments) applies.

IEC 60688, Electrical measuring transducers for converting a.c. electrical quantities to analogue or 
digital signals

IEC 60942:2003, Electroacoustics — Sound calibrators

IEC 61260:1995, Electroacoustics — Octave-band and fractional-octave-band filters

IEC 61400-12-1:2005, Wind turbines — Part 12-1: Power performance measurements of electricity 
producing wind turbines

IEC 61400-12-2, Wind  turbines  —  Part  12-2:  Power  performance  verification  of  electricity  producing 
wind turbines1)

IEC 61672 (all parts), Electroacoustics — Sound level meters

1) To be published.
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