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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 provides no marking procedure to indicate its approval and cannot be rendered responsible for any 
equipment declared to be in conformity with an IEC Publication. 

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 60076-10-1 has been prepared by technical committee 14: Power 
transformers. 

This standard is to be read in conjunction with IEC 60076-10. 

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

FDIS Report on voting 

14/505/FDIS 14/513/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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IEC 60076 consists of the following parts, under the general title Power transformers: 

Part 1:  General 
Part 2:  Temperature rise 
Part 3:  Insulation levels, dielectric tests and external clearances in air 
Part 4:  Guide to the lightning impulse and switching impulse testing – Power transformers 

and reactors  
Part 5:  Ability to withstand short circuit 
Part 6: Reactors (under consideration) 
Part 7:  Loading guide for oil-immersed power transformers 
Part 8:  Application guide  
Part 10:  Determination of sound levels  
Part 10-1: Determination of sound levels – Application guide 
Part 11:  Dry-type transformers  
Part 12: Loading guide for dry-type power transformers (under consideration) 
Part 13:  Self-protected liquid filled transformers 
Part 14:  Design and application of liquid-immersed power transformers using high-

temperature insulation materials 
Part 15: Gas-filled-type power transformers (under consideration). 

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; 
• withdrawn; 
• replaced by a revised edition, or 
• amended. 
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1 Scope 

This part of IEC 60076 provides supporting information to help both manufacturers and 
purchasers apply the measurement techniques described in IEC 60076-10. The sources and 
characteristics of transformer and reactor sound are described. Practical guidance on making 
measurements is given, and factors that may influence the accuracy of the methods are 
discussed. This application guide also clarifies those factors which should be agreed between 
manufacturer and purchaser when specifying a transformer or reactor, and indicates why 
values measured in the factory may differ from those measured on site.  

This application guide is applicable to transformers and reactors together with their 
associated cooling auxiliaries. 

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 60076-10:2005, Power transformers – Part 10: Determination of sound levels  

3 Basic physics of sound 

3.1 Sound pressure, p 

Sound may be defined as any pressure variation (in air, water or other elastic media) that the 
human ear can detect. The pressure variations travel through the medium (for the purposes of 
this document, air) from the source of the sound to the listener’s ears. The number of cyclic 
pressure variations per second is called the ‘frequency’ of the sound, and is measured in 
hertz (Hz). The frequency of a sound produces its own distinctive tone or pitch. A transformer 
‘hum’ is low frequency, fundamentally 100 Hz or 120 Hz, while a whistle is high frequency, 
typically above 3 kHz. The normal range of hearing for a healthy young person extends from 
approximately 20 Hz to 20 kHz. 

A further characteristic used to describe a sound is the amplitude of the pressure fluctuations 
which is measured in pascals (Pa). The weakest sound that a healthy human ear can detect is 
strongly dependent on frequency; at 1 kHz it has an amplitude of 20 µPa. The threshold of 
pain corresponds to a sound pressure of more than a million times higher. Therefore, to avoid 
the use of large numbers, the decibel scale (dB) is used. 
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