
 

IEC TS 61973 
Edition 1.0 2019-05 

TECHNICAL 
SPECIFICATION 
  

High voltage direct current (HVDC) substation audible noise 
 

IE
C

 T
S 

61
97

3:
20

12
-0

4/
AM

D
1:

20
19

-0
5(

en
) 

  
  

® 
 

AMENDMENT 1 

 

colour
inside

iTeh STANDARD PREVIEW
(standards.iteh.ai)

IEC TS 61973:2012/AMD1:2019
https://standards.iteh.ai/catalog/standards/sist/ab92623f-3f77-404b-8eb0-

c4efa3721894/iec-ts-61973-2012-amd1-2019



 

 
  

 THIS PUBLICATION IS COPYRIGHT PROTECTED 
 Copyright © 2019 IEC, Geneva, Switzerland  
 
All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form 
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from 
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC 
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or 
your local IEC member National Committee for further information. 
 

IEC Central Office Tel.: +41 22 919 02 11 
3, rue de Varembé info@iec.ch 
CH-1211 Geneva 20 www.iec.ch 
Switzerland 

 
About the IEC 
The International Electrotechnical Commission (IEC) is the leading global organization that prepares and publishes 
International Standards for all electrical, electronic and related technologies. 
 
About IEC publications  
The technical content of IEC publications is kept under constant review by the IEC. Please make sure that you have the 
latest edition, a corrigendum or an amendment might have been published. 
 
IEC publications search - webstore.iec.ch/advsearchform 
The advanced search enables to find IEC publications by a 
variety of criteria (reference number, text, technical 
committee,…). It also gives information on projects, replaced 
and withdrawn publications. 
 
IEC Just Published - webstore.iec.ch/justpublished 
Stay up to date on all new IEC publications. Just Published 
details all new publications released. Available online and 
once a month by email.  
 
IEC Customer Service Centre - webstore.iec.ch/csc 
If you wish to give us your feedback on this publication or 
need further assistance, please contact the Customer Service 
Centre: sales@iec.ch. 
 

Electropedia - www.electropedia.org 
The world's leading online dictionary on electrotechnology, 
containing more than 22 000 terminological entries in English 
and French, with equivalent terms in 16 additional languages. 
Also known as the International Electrotechnical Vocabulary 
(IEV) online. 
 
IEC Glossary - std.iec.ch/glossary 
67 000 electrotechnical terminology entries in English and 
French extracted from the Terms and Definitions clause of 
IEC publications issued since 2002. Some entries have been 
collected from earlier publications of IEC TC 37, 77, 86 and 
CISPR. 
 
 

 

 

iTeh STANDARD PREVIEW
(standards.iteh.ai)

IEC TS 61973:2012/AMD1:2019
https://standards.iteh.ai/catalog/standards/sist/ab92623f-3f77-404b-8eb0-

c4efa3721894/iec-ts-61973-2012-amd1-2019



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

IEC TS 61973 
Edition 1.0 2019-05 

TECHNICAL 
SPECIFICATION 
  

High voltage direct current (HVDC) substation audible noise 
 

 
 
 

INTERNATIONAL 
ELECTROTECHNICAL 
COMMISSION 

 
 

ICS 29.240.10; 29.240.99 

 

ISBN 978-2-8322-6874-2 
 

  
  

® Registered trademark of the International Electrotechnical Commission 

® 
 

   Warning! Make sure that you obtained this publication from an authorized distributor. 

AMENDMENT 1 

 

colour
inside

iTeh STANDARD PREVIEW
(standards.iteh.ai)

IEC TS 61973:2012/AMD1:2019
https://standards.iteh.ai/catalog/standards/sist/ab92623f-3f77-404b-8eb0-

c4efa3721894/iec-ts-61973-2012-amd1-2019



 – 2 – IEC TS 61973:2012/AMD1:2019 
  © IEC 2019 

FOREWORD 

This amendment has been prepared by IEC technical committee 115: High voltage direct 
current (HVDC) transmission for DC voltages above 100 kV. 

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

DTS Report on voting 

115/197/DTS 115/207/RVDTS 

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

The committee has decided that the contents of this amendment and the base 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. 

 

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 publication using a colour printer. 

 

___________ 

 

2 Normative references 

Add the following new normative references: 

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

IEC 60076-10-1, Power transformers – Part-10-1: Determination of sound levels – Application 
guide 
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3.1.5 
average sound pressure level 

ApL  

Replace the formula in Note 1 with the following: 
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5.4.2 At the fence surrounding the HVDC substation or at the border of the substation 
owner’s property 

Delete, under "Disadvantages", the fifth bullet point “Affected by background noise”. 

6.2.2 Comparison with a.c. power transformers 

Replace Formula (3) and its explanation with the following: 

 lg r

pWA,lr 39 18 S
S

L  
  
 

≈ +  for 50 Hz power frequency (31) 

 

 lg r

pWA,lr 44 18 S
S

L  
  
 

≈ +  for 60 Hz power frequency (32) 

where  
LWA,Ir is the estimated A-weighted sound power level of the transformer at rated current 

and rated frequency at the short-circuit condition; 
Sr is the rated power in MVA; 
Sp is the reference power of 1 MVA. 

7.2.1 General 
Add, at the end of the subclause, the following text: 

 

The typical twelve-pulse and dual twelve-pulse HVDC substation layouts are shown in 
Annex B. 

10.3.4 Sound intensity measurement 

Replace, in the explanation for Formula (28)  " rI  is sound intensity in direction r" with the 
following new explanation: 

rI


 is sound intensity in direction r; 

Replace Formula (30)  with the following:  

 A I dAW ∫=
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Annexes 

Add, after Annex A, the following new Annex B: 

Annex B 
(informative) 

 
Typical twelve-pulse and  

dual twelve-pulse HVDC substation layouts 

The converter valve hall is the largest building in the HVDC substation, so its layout is very 
important. The typical twelve-pulse HVDC substation layout is shown in Figure B.1.  

 

Key 

1 valve hall and transformer 

2 AC filter 

3 DC switch yard 

4 AC switch yard 

Figure B.1 – Example of typical twelve-pulse HVDC substation layout 

For the dual twelve-pulse forms, the valve hall can be arranged in face-to-face form, the 
converter transformers arranged on the inside of the buildings, which have significance for 
controlling the noise of the HVDC substation. The typical dual twelve-pulse HVDC substation 
layout is shown in Figure B.2. 
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Key 

1 valve hall and transformer 

2 AC filter 

3 AC switch yard 

4 DC switch yard 

 

Figure B.2 – Example of dual twelve-pulse HVDC substation layout 

 

 

Bibliography 

Delete references  [5] IEC 60076-10, Power transformers – Part 10: Determination of sound 
levels and [6] IEC 60076-10-1, Power transformers – Part-10-1: Determination of sound levels 
– Application guide 
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