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IEEE Standards documents are developed within the Technical Com-
mittees of the IEEE Societies and the Standards Coordinating Commit-
tees of the IEEE Standards Board. Members of the committees serve
voluntarily and without compensation. They are not necessarily members
of the Institute. The standards developed within IEEE represent a con-
sensus of the broad expertise on the subject within the Institute as well as
those activities outside of IEEE that have expressed an interest in partic-
ipating in the development of the standard.

Use of an IEEE Standard is wholly voluntary. The existence of an IEEE
Standard does not imply that there are no other ways to produce, test,
measure, purchase, market, or provide other goods and services related to
the scope of the IEEE Standard. Furthermore, the viewpoint expressed at
the time a standard is approved and issued is subject to change brought
about through developments in the state of the art and comments
received from users of the standard. Every IEEE Standard is subjected to
review at least every five years for revision or reaffirmation. When a doc-
ument is more than five years old and has not been reaffirmed, it is rea-
sonable to conclude that its contents, although still of some value, do not
wholly reflect the present state of the art. Users are cautioned to check to
determine that they have the latest edition of any IEEE Standard.

Comments for revision of IEEE Standards are welcome from any inter-
ested party, regardless of membership affiliation with IEEE. Suggestions
for changes in documents should be in the form of a proposed change of
text, together with appropriate supporting comments.

Interpretations: Occasionally questions may arise regarding the mean-
ing of portions of standards as they relate to specific applications. When
the need for interpretations is brought to the attention of IEEE, the Insti-
tute will initiate action to prepare appropriate responses. Since IEEE
Standards represent a consensus of all concerned interests, it is impor-
tant to ensure that any interpretation has also received the concurrence
of a balance of interests. For this reason IEEE and the members of its
technical committees are not able to provide an instant response to inter-
pretation requests except in those cases where the matter has previously
received formal consideration. 

Comments on standards and requests for interpretations should be
addressed to:

Secretary, IEEE Standards Board
445 Hoes Lane
P.O. Box 1331
Piscataway, NJ 08855-1331
USA

IEEE Standards documents are adopted by the Institute of Electrical
and Electronics Engineers without regard to whether their adoption may
involve patents on articles, materials, or processes. Such adoption does
not assume any liability to any patent owner, nor does it assume any obli-
gation whatever to parties adopting the standards documents.
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Foreword

(This foreword is not a part of IEEE Std 656-1992, IEEE Standard for the Measurement of Audible Noise From
Overhead Transmission Lines.)

This standard is the result of several years of effort by the Corona Effects Working Group
and its predecessor, the Audible Noise Working Group, of the Corona and Field Effects Sub-
committee of the Transmission and Distribution Committee of the IEEE Power Engineering
Society. This standard is the direct outgrowth of a report that was prepared by a task force of
the subcommittee and published as “IEEE Committee Report, Measurement of Audible Noise
From Transmission Lines,” IEEE Transactions on Power Apparatus and Systems, vol. PAS-
100, no. 3, Mar. 1981, pp. 1440-1452. The report is recommended as a tutorial for this stan-
dard. 

The 1992 revision of this standard incorporates minor revisions, based upon application of
this standard, and a new appendix that contains the results of work by the Psychoacoustics
Task Force on definitions of instrumentation for psychoacoustic testing.

At the time that this standard was approved, the Corona Effects Working Group had the fol-
lowing membership:

J. R. Stewart, Chair

G. K. Bell W. Janischewskyj R. G. Olsen
H. Bhai G. B. Johnson M. Poland
R. Carberry N. Kolcio A. Porrino
V. L. Chartier V. J. Longo W. R. Schlinger
B. Clairmont R. C. Madge P. Seitz
F. M. Dietrich P. S. Maruvada G. A. Stewart
G. Gela T. J. McDermott K. Tanabe
G. K. Hatanaka F. W. Warburton
J. E. Hudson P. S. Wong

The following persons were on the balloting committee that approved this standard for sub-
mission to the IEEE Standards Board:

J. J. Burke G. Karady F. D. Myers
V. L. Chartier N. Kolcio D. L. Nickel
G. A. Davidson H. Lam S. L. Nilsson
C. C. Diemond K. E. Lindsey R. G. Oswald
D. A. Gillies J. H. Mallory W. E. Reid
I. S. Grant T. J. McDermott M. Sforzini
J. G. Kappenman B. R. Shperling
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When the IEEE Standards Board approved this standard on Septamber 17, 1992, it had the
following membership:

Marco W. Migliaro, Chair Donald C. Loughry, Vice Chair
Andrew G. Salem, Secretary

Dennis Bodson Donald N. Heirman T. Don Michael*
Paul L. Borrill Ben C. Johnson John L. Rankine
Clyde Camp Walter J. Karplus Wallace S. Read
Donald C. Fleckenstein Ivor N. Knight Ronald H. Reimer
Jay Forster* Joseph Koepfinger* Gary S. Robinson
David F. Franklin Irving Kolodny Martin V. Schneider
Ramiro Garcia D.  N. “Jim” Logothetis Terrance R. Whittemore
Thomas L. Hannan Lawrence V. McCall Donald W. Zipse

*Member Emeritus

Also included are the following nonvoting IEEE Standards Board liaisons:

Satish K. Aggarwal
James Beall
Richard B. Engelman
David E. Soffrin
Stanley Warshaw

Adam Sicker
IEEE Standards Project Editor
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IEEE Standard for the Measurement 
of Audible Noise From Overhead 

Transmission Lines

1. Purpose and Scope

1.1  Purpose. The purpose of this standard is to establish uniform procedures for the mea-
surement of audible noise from overhead transmission lines, using instrumentation that con-
forms to ANSI S1.4-1983 [1]1, ANSI S1.6-1984 [2], ANSI/SAE J184-1987 [4], IEC 651 (1979)
[5], and IEEE Std 539-1990 [7]. A uniform procedure is a prerequisite to valid evaluation and
comparisons of the audible-noise performance of various overhead power transmission lines. 

1.2 Scope. This standard covers manual and automatic audible-noise measurements from
overhead power transmission lines.

2. References

[1] ANSI S1.4-1983, American National Standard Specification for Sound Level Meters.2

[2] ANSI S1.6-1984 (Reaff 1990), American National Standard Preferred Frequencies, Fre-
quency Levels, and Band Numbers for Acoustical Measurements.

[3] ANSI S1.11-1986, American National Standard Specifications for Octave-Band and Frac-
tional Octave-Band Analog and Digital Filters.

[4] ANSI/SAE J184-1987, Qualifying a Sound Data Acquisition System. 

[5] IEC 651 (1979), Sound level meters.3

[6] IEEE Std 100-1990, The New IEEE Standard Dictionary of Electrical and Electronics
Terms.4

[7] IEEE Std 539-1990, IEEE Standard Definitions of Terms Relating to Corona and Field
Effects of Overhead Power Lines (ANSI).

1The numbers in brackets correspond to those of the references in Section 2.
2ANSI publications are available from  the Sales Department, American National Standards Institute, 11 West

42nd Street, 13th Floor, New York, NY 10036, USA.
3IEC publications are available from the IEC Sales Department, Case Postale 131, 3 rue de Varembé, CH 1211,

Genève 20, Switzerland, Suisse. IEC publications are also available in the United States from the Sales Department,
American National Standards Institute, 11 West 42nd Street, 13th Floor, New York, NY 10036, USA.

4IEEE publications are available from the Institute of Electrical and Electronics Engineers, Service Center, 445
Hoes Lane, P.O. Box 1331, Piscataway, NJ 08855-1331, USA.
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3. Definitions

The following definitions are used in this standard. For additional definitions, see IEEE Std
100-1990 [6] and IEEE Std 539-1990 [7]. 

day-night sound level (Ldn). The Ldn rating is the average A-weighted sound level, in deci-
bels, integrated over a 24 h period. A 10 db(A) penalty is applied to all sound occuring between
10 P.M. and 7 A.M.

NOTES: (1) Ldn is intended to improve upon the Leq rating by adding a correction for nighttime noise intrusions
because people are more sensitive to such intrusions.

(2) The Ldn can be derived from daytime and nighttime Leq values as follows:

where

Ld = The Leq for the 15 daytime hours
Ln = The Leq for the 9 nighttime hours

(3) The purpose of Ldn is to provide a single-number measure of time-carrying noise for a specific time period (24 h).

energy-equivalent sound level (Leq). The average of the sound energy level (usually A-
weighted) of a varying sound over a specified period of time.

NOTES: (1) The simplest and most popular method for rating intermittent or fluctuating noise intrusions is to rely
upon some measure of the average sound-level magnitude over time. The most common such average is the equiva-
lent sound level, Leq, expressed in decibels.

(2) The term “equivalent” signifies that a steady sound having the same level as the Leq would have the same sound
energy as the fluctuating sound. The term “energy” is used because the sound amplitude is averaged on an rms-pres-
sure-squared basis, and the square of the pressure is proportional to energy. For example, two sounds, one of which
contains 24 times as much energy as the other but lasts for 1 h instead of 24 h, would have the same energy-equiva-
lent sound level.

(3) Mathematically, the equivalent sound level is defined as

where

p(t) = The time-varying A-weighted sound level, in µPa
pref = The reference pressure, 20 µPa
(t2 – t1)= The time period of interest

If the cumulative probability distribution of a noise is known, then Leq can be estimated by

where

Px, Px-1= Selected adjacent steps along the probability scale, expressed in percent (%)
Lx = The highest noise level in each step
x = The step number
n = The total number of steps

free-field microphone. A microphone that has been designed to have a flat frequency
response to sound waves arriving with perpendicular incidence (i.e., straight at the micro-
phone).

frequency spectrum. The distribution of the amplitude (and sometimes the phase) of the
frequency components of a signal, as a function of frequency.
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