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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HIGH-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 37-082: Standard practice for the measurement of sound
pressure levels on alternating current circuit-breakers

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardizatiopycomprisin
all national electrotechnical committees (IEC National Committees). The object of IEC i§-te" promof
international co-operation on all questions concerning standardization in the electrical and eleétronic fields. T
this end and in addition to other activities, IEC publishes International Standards, Technical Specification
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IE
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interest¢
in the subject dealt with may participate in this preparatory work. International/ 'governmental and nof
governmental organizations liaising with the IEC also participate in this preparation-

<0 @@

r  O)

IEEE Standards documents are developed within IEEE Societies and Standards Coordinating Committees of th
IEEE Standards Association (IEEE-SA) Standards Board. IEEE develops itS/standards through a consensy
development process, which brings together volunteers representing varied\iewpoints and interests to achieV
the final product. Volunteers are not necessarily members of IEEE and s€r/e without compensation. While IEE
administers the process and establishes rules to promote fairness in the\consensus development process, |IEE|
does not independently evaluate, test, or verify the accuracy of ‘\any of the information contained in i
standards. Use of IEEE Standards documents is wholly voluntary\IEEE documents are made available for ug
subject to important notices and legal disclaimers (see http://standards.ieee.org/IPR/disclaimers.html for mo
information).

Mo »nw o

[

IEC collaborates closely with IEEE in accordance with ¢onditions determined by agreement between the tw
organizations.

o

The formal decisions of IEC on technical matters express, as nearly as possible, an international consensus

opinion on the relevant subjects since each techinical committee has representation from all interested IE
National Committees. The formal decisions of IEEE on technical matters, once consensus within IEEE Societig
and Standards Coordinating Committees has‘been reached, is determined by a balanced ballot of material
interested parties who indicate interest .in reviewing the proposed standard. Final approval of the IEE
standards document is given by the IEEE;Standards Association (IEEE-SA) Standards Board.

mM< » O3

IEC/IEEE Publications have the form\of recommendations for international use and are accepted by IE
National Committees/IEEE Societi€s)in that sense. While all reasonable efforts are made to ensure that th
technical content of IEC/IEEE Publications is accurate, IEC or IEEE cannot be held responsible for the way

which they are used or for any(misinterpretation by any end user.

> o O

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publicatior]
(including IEC/IEEE Publications) transparently to the maximum extent possible in their national and region
publications. Any divergence between any IEC/IEEE Publication and the corresponding national or region
publication shall be elearly indicated in the latter.

==

IEC and IEEE do not provide any attestation of conformity. Independent certification bodies provide conformi
assessment.services and, in some areas, access to IEC marks of conformity. IEC and IEEE are not responsib
for any services carried out by independent certification bodies.

D <

All users should ensure that they have the latest edition of this publication.

NorTiability shall attach to IEC or IEEE or their directors, employees, servants or agents including individua
expefts and members of technical committees and IEC National Committees, or volunteers of IEEE Societig
and the Standards Coordinating Committees of the IEEE Standards Association (IEEE-SA) Standards Boardg,

[

for any personal injury, property damage or other damage ot 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/IEEE Publication or any other IEC or IEEE Publications.

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.

Attention is drawn to the possibility that implementation of this IEC/IEEE Publication may require use of
material covered by patent rights. By publication of this standard, no position is taken with respect to the
existence or validity of any patent rights in connection therewith. IEC or IEEE shall not be held responsible for
identifying Essential Patent Claims for which a license may be required, for conducting inquiries into the legal
validity or scope of Patent Claims or determining whether any licensing terms or conditions provided in
connection with submission of a Letter of Assurance, if any, or in any licensing agreements are reasonable or
non-discriminatory. Users of this standard are expressly advised that determination of the validity of any patent
rights, and the risk of infringement of such rights, is entirely their own responsibility.
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International Standard IEC/IEEE 62271-37-082 has been prepared by subcommittee 17A:
High-voltage switchgear and controlgear, of IEC technical committee 17: Switchgear and
controlgear, in cooperation with the Switchgear Committee of the IEEE Power & Energy
Society?, under the IEC/IEEE Dual Logo Agreement between IEC and IEEE.

This publication is published as an IEC/IEEE Dual Logo standard.

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

< T

O

O >

b~

mternational standards are drafted in accordance with the rules given in the ISO/IE

ﬂfthis publication will remain unchanged until the stability date indicated on the IEC web site
n

FDIS Report on voting
17A/1014/FDIS 17A/1023/RVD

)

ull information on the voting for the approval of this standard can be found in the’report o
pting indicated in the above table.

)

irectives, Part 2.

list of all parts of the IEC 62271 series can be found, under thé/general title High-voltag
witchgear and controlgear, on the IEC website.

D

he IEC Technical Committee and IEEE Technical Commiittee have decided that the contents

der "http://webstore.iec.ch" in the data related torthe specific publication. At this date, the
ublication will be

reconfirmed,

withdrawn,

replaced by a revised edition, or
amended.

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

he contents of the corrigendum of January 2014 have been included in this copy.

1

A list of IEEE participants can be found at the following URL:
http://standards.ieee.org/downloads/62271-37-082/62271-37-082-2012/62271-37-082_wg-participants.pdf
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HIGH-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 37-082: Standard practice for the measurement of sound
pressure levels on alternating current circuit-breakers

[®N

his part of International Standard 62271 provides methods for the measurement of'soun
ressure level produced by outdoor alternating current circuit-breakers in afree-field
nvironment. These methods may also be used indoors or in restricted field, provided th3g
recautions are observed in the measurement and interpretation of the results.

—

Terms and definitions
or the purposes of this document, the following terms and definitions-apply.

1

-weighted sound level
spund level as measured on a sound level meter using a$etting that emphasizes the middlg
frequency components similar to the frequency response of the human ear at levels typical g
rural backgrounds in mid frequencies

—h

2

mbient noise

Il noises that exist in an area that are“ not related to a facility or equipment undg
nsideration

—

ote 1 to entry: Ambient noise includes-sound from other industrial noise, transportation sources, animals, and
npture, etc.

3

mbient sound level
SL

spund level that is a composite of different airborne sounds from many sources far away from
nd near the point-of:measurement

ote 1 to entry: T he ASL does not include any sound from the facility or equipment under consideration and |[s
easured without'it.

ote 2 to'entry: The ASL is measured under representative conditions.

ote”3%“to entry: As with comprehensive sound levels, representative conditions do not constitute absolute worst-
chse‘conditions but conditions that portray typical conditions for the area

24

bands

octave

1/3 octave

series of electronic filters separate sound into discrete frequency bands, making it possible to
know how sound energy is distributed as a function of frequency

Note 1 to entry: Each octave band has a centre frequency that is double the centre frequency of the octave band
preceding it. The 1/3 octave band analysis provides a finer breakdown of sound distribution as a function of
frequency.
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25

C-weighted sound level

approximation of the sensitivity of human hearing at industrial noise levels (above about
85 dBA)

Note 1 to entry: The C-weighted sound level (i.e., measured with the C-weighting) is more sensitive to sounds at
low frequencies than the A-weighted sound level and is sometimes used to assess the low-frequency content of
complex sound environments.

2.6
iibldiiull
rocedure used for the adjustment of a sound level meter using a reference source ;0f/p
own sound pressure level and frequency

7
B
ecibel
nit of measure of sound pressure that compresses a large range of numbers into a morg
eaningful scale

Note 1 to entry: Hearing tests indicate that the lowest audible pressure is abdut 2 x 10 Pa (0 dB), while the
bnsation of pain is about 2 x 102 Pa (140 dB). Generally, an increase of 10 dB(is pérceived as twice as loud.

(%]

2
Sound pressure level (dB) =10 log p—z =20 Iog(ij
Do Po

here
is the root-mean-square of the sound pressure (in Pa);

w
p
pp s the reference root-mean-square-sound of the soundpressure, generally 2 x 10 Pa.
T

he decibel is a linear weighting and can also be usedwhen referring to differences in weightings.

28

dB(A)

the decibel (dB) sound pressure level filtered through the A filtering network to approximate
uman hearing response at low intensities
ote 1 to entry: Also see dB andA-weighted sound level.

far field

area far enough from the noise source that the noise emissions can be treated as if thely
ome from a single point or line source and the individual components of the noise source arg

ot apparent.as separate sources

ote 1 tosentry: This is typically at a distance of at least three to five times the major dimensions of the noide
spurce:

ote"2'to entry: The far field may conS|st of two parts, the free part and the reverberant part. In the free part the

reverberant part exists for enclosed or semi- enclosed situations where there are many reflected sound waves from
all directions. An example of a reverberant field is industrial equipment enclosed in a room.

210
fast response
fast response has a time constant of 125 ms or less on a sound level meter

211

impulsive noise

noise characterized by brief excursions of sound pressure (acoustic impulses) which
significantly exceed the ambient noise

Note 1 to entry: The duration of a single impulse is usually less than one second (see ANSI S1.13-2005).
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Note 2 to entry: For the purpose of this standard, the noise produced by the closing or opening of a circuit-
breaker, or their combination, is classified as impulsive noise. Other components, such as compressor unloader
exhausts, may be sources of impulsive noise.

212
impulse r.m.s. sound level
Unit: decibel (dB, dB(A), dB(B), or dB(C))

maximum r.m.s. value reached by a sound wave, with the mean (or average) taken over a
short, specified time interval

ote 1 to entry: For the purposes of this standard, the averaging time is that given by a resistance-capacitang
charging circuit with a 35 ms time constant.

[]

body "having parallel planes"; a three-dimensional figure formed by six paralleloegrams

14
eak instantaneous sound pressure level
nit: decibel (dB)

aximum unweighted positive or negative pressure peak value{reached by an impulsiv
spund wave at any time during the period of observation

[4%

ote 1 to entry: For the purpose of this standard, readings can b€, considered as peak instantaneous soun
pfessure level if the C-weighting is used and the response time “of’ the instrument is 50 ms or less. Peg
istantaneous sound pressure level is sometimes referred to as impaet noise.

= Q

15

ound level
Unit: decibel (dB, dB(A), dB(B), or dB(C))
weighted sound pressure level obtained by~“the use of a metering characteristic and thp

=

eightings A, B, C (or other) as specified

Note 1 to entry: The weighting used is indicated. For the purpose of this standard, C weighted sound level is the
shme as sound pressure level (SPL).

216
ound pressure level

ote 1 to entry:\,"Unless otherwise specified, the effective (r.m.s.) pressure is to be used. The reference sound

Note 1 to entry: Type tests include a complete series of sound level measurements under all normal operating
conditions of the circuit-breaker. These tests are usually made only on representative circuit-breakers to
substantiate the values assigned to all circuit-breakers of the same design, and are not intended to be used for
normal production testing.

Note 2 to entry: Applicable portions of these tests may be used to evaluate modifications of design or to verify
that performance limits are being met.

218

field tests

tests that are made to determine the sound levels produced by circuit-breakers operating in
their normal installed location
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Note 1 to entry: The kind, number, and locations of measurements made in field tests are determined by the
particular objectives of the tests.

Note 2 to entry: Results of field tests may not be applicable to other circuit-breakers of the same type or class.

219

free field

when a point source (or any source that radiates equally in all directions) radiates into free
space

restricted field
hen a point source (or any source that radiates equally in all directions) radiates into @ non
free space where reflections will occur

Acoustical environment

1 Ambient noise

mbient noise can sometimes be a factor for intermittent and especially continuous nois
easurements, and for locations remote from the circuit-breaker. Correction for ambier
spund pressure levels can be made to intermittent and continuous noise readings when th
total sound measurement exceeds the ambient measurementvby 4 dB to 15 dB. Impulsiv
ise measurements cannot be corrected satisfactorily for_ambient sound pressure on th
ressure-squared basis, therefore, impulsive noise meastrements shall be made only whe
the total sound measurement is expected to exceed the ambient measurement by 15 dB g
ore, which is almost always the case unless significant hammering or other impulsive typ
ise is present in the test area.

D = 5 D O D ~ D

2 Wind conditions

ind conditions may result in measurement errors, especially for unweighted (fla
easurements and for low frequency.‘components of sound. A wind screen will be useful i
any cases, however, it is recomménded that measurements not be made when wind spee
ceeds the values listed in Table*1. (These numbers are intended as a guide only, and ar
sed on actual measurement experience. Great care should be exercised to avoi
easurement errors due to wind.)

O O 55—

Table 1 — Wind conditions for sound measurements

Peak R.m.s. Maximum
instantaneous impulse wind speed
dB dB m/s
<100 <90 2,2 (5 mph)
< 120 <110 4,5 (10 mph)
< 140 <130 6,7 (15 mph)

3.3 Air condition

Temperature and humidity are not significant factors in measuring sound pressure levels of
circuit-breakers, however, they can have an effect on the measuring equipment, and the
manufacturer’s recommendations should be observed. Extremes of ambient air temperature
should be avoided as should extremely humid or fog conditions.

34 Local topography

Local topography can affect measurements and care should be taken to avoid measurements
being influenced by noise reflection, focus, or amplification from walls, buildings, or any
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surfaces other than the floor or ground. i.e. ensure that the circuit-breaker is not located
parallel or at right angles to reflective walls.

4 Instrumentation

41 Sound level meter

411 General

general, this will consist of a microphone, an amplifier, a calibrated attenuator,a
imdicating instrument, weighting networks, and an output connection to accommoadat
ditional equipment.

=)

[

1.2 Preferred sound level meter

he preferred sound level meter is the Type 1 (precision), with a response ‘time of 50 ms g
lgss. It shall be capable of measuring peak instantaneous sound pressure levels up t
150 dB. The sound level meter shall also be capable of measuring impulse‘r.m.s. sound level
defined in Clause 2. A meter decay time constant of three seconds or more is required fd
ither measurement. A hold feature, which greatly increases the decay time constant, may b
ed if the sound level meter is so equipped.

D = OO O =S

OTE The preferred sound meter conforms to type Class 1 (precision),according to IEC 61672-1.
1.3 Peak and time average

Type 2 (general purpose) sound level meter may.be used if equipped with an impact nois
nalyzer capable of making both peak instantaneous sound pressure level readings up t
1150 dB and time average readings.

O

2 Calibration capability

[oN

icrophone calibration shall be perfarmed before and after each test series. If the soun
eter is found to be out of calibration, then a) if before the test series, the test shall not b
reformed or b) if after the test series, the test series shall be considered invalid.

9]

3  Supplemental instrumentation

wide selection ofyadditional equipment such as storage oscilloscopes, tape recorders,
spund analyzers, efc;*is generally available and, when used, can result in more complete dat
nd permanent records.

j V)

Type-test methods

1 General test requirements

5.1.1 General

A type test consists of a complete series of tests made in a minimum of nine locations, of
which four shall be preferred, as described in 5.2 and 5.3, for impulsive noise caused by
circuit-breaker operations, and additional tests for continuous and intermittent noise, if
applicable.

5.1.2 Sound pressure level measurements

Sound pressure level measurements shall be made under conditions of rated filling pressure
for operation and rated control voltage.
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513 No load conditions

Measurements shall be made under no-load conditions.

5.1.4 Impulse noise measurement

Impulsive noise measurements shall include opening operations and closing operations.

NOTE These conditions are intended for normal type tests.

1.5 Location of microphone

icrophones shall be placed 1,5 m (5 ft) above ground level.

1.6 Orientation of microphone

he microphone shall be oriented with respect to the source so that sound strikes th
iaphragm at the angle for which the microphone was calibrated to have the\flattest frequenc
response characteristic. In most cases, for measurement of impulsive)noise from a circui

reaker, the microphone can be oriented to point straight up and will-give satisfactory results.

I{ is preferable to mount the microphone on a stand or tripod with“"the sound level mete
nnected by a remote cable. The operator, if present at the microphone location, shall stan

facing perpendicular to a line between the microphone and.the circuit-breaker, so that hi
dy does not act as a shield or reflector for the noise.

2 Near-field measurements
21 Type of noise measurements

easurements shall be taken for each type ofinoise (continuous, intermittent, and impulsive

the main control cabinet and at four locations around the circuit-breaker as shown i
igure 1. Additional measurements shall be taken 0,9 m (3 ft) from other noise sources, suc
s compressor unloader exhausts, if located separately from the above locations.

QO T

ontinuous and intermittent noiseimeasurements shall be taken using A-weighting or octav
and as required by the objectives of the test.

o Q0

Impulsive noise measurements shall be taken of the peak instantaneous sound pressure levsg
ithout weighting or using C-weighting.

=

r < D

[V 2 ©

~

=)

9]
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(a) Single frame circuit-breaker
(b) Multiple frame circuit-breaker
Key
D Reference parallelepiped (circuit-breaker autline)
x Preferred measurement points
o] Additional measurement points
Figure 1 —Location of measurement points with respect to the
reference parallelepiped for near field measurements

2.2 Near field.measurement with fully opened doors

easurementsishall be taken 0,6 m (2 ft) in front of the circuit-breaker control switch with the
ain control cabinet doors in the fully opened position.

2.3 Near field measurement with fully closed doors

o . , s
parallelepiped of the circuit-breaker with cabinet doors fully closed. See Figure 1(a) for
locations on single frame circuit-breakers and Figure 1(b) for locations on multiple frame
circuit-breakers.

5.3 Far-field measurements
5.3.1 Type of noise measurements

Measurements shall be taken for each type of noise (continuous, intermittent, and impulsive)
at a minimum of four locations as shown in Figure 2.
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Continuous and intermittent noise measurements shall be taken using A-weighting or octave
band as required by the objectives of the test.

Impulsive noise measurements shall be taken without weighting, or using C-weighting, as
follows:
a) for a Type 1 sound level meter, record impulse r.m.s. readings;

b) for a Type 2 sound level meter and impact noise analyzer, record readings using the time
average setting with 10 ms time constant. Positive pressure readings are recommended.

5'.3.2 Far field measurement

Har-field measurement distances (radius R) shall be a minimum of two times the maximum
cjrcuit-breaker horizontal dimension (d). The following standard distances shall be usef
wherever possible:

Q

) circuit-breakers up to and including 52 kV: R = 15,2 m (50 ft);
) circuit-breakers higher than 52 kV and up to and including 362 kV: R,.=45,7 m (150 ft);
circuit-breakers above 362 kV: R = 91,4 m (300 ft).

QO
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A
R
D B
<l d |-

C
Key
x Preferred measuring(paoints (A, B, C and D)
o] Alternate measurement points

Figure 2 — Location of measurement points with respect to
circuit-breaker outline for far field measurements

§3.3 Equivalent data
(ircumstances such as obstructions, property boundaries, specific data requirements, etg,
r1|;ay make it impossible or undesirable to take measurements at the standard distances. Ip
S i i at

the standard distances specified in 5.3.2. Refer to 5.5.2 and Figure 3 for methods of
converting data to the standard reference distances.

54 Data
5.4.1 General

The following data shall be recorded for type tests that are made according to the
requirements of this standard. Standard form (Figure 3) is recommended for recording data.

5.4.2 Circuit-breaker being tested
a) Description (manufacturer, type, rating, serial number or identification number);
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b)
5.

Operating conditions (closing or opening, plus any exceptions to 5.1).

4.3 Environment

a) Acoustic environment (use sketch if necessary);

b) Location of circuit-breaker and microphone locations;

Location of any obstructions in the test area;

d) Wind speed and direction immediately before and after tests.

4.5 Acoustical data

.4.6 Miscellaneous

.5 Report

O O m

= <

dB (to be added't6 reading) = 20 log x/R

Equipment used (manufacturer, type, name);
Weighting used;
Data on calibration.

Sound pressure level measurements obtained;
Corrections applied, if any, and reason;

Corrected sound pressure level or sound level;
Ambient sound pressure level before and after test.

Persons responsible for tests;
Date, place, and time of tests.

.5.1 Completeness of the report

he report shall consist of the data listed in 5.4 together with such calculations, analysis,
nversions, comparisons, etc, asw\are appropriate to the purpose of obtaining the

easurements.

5.2 Conversion

ach far-field reading, if made at other than the standard measurement distances, as psg
.3.2, shall be converted to equivalent data at the standard distances, using the followin
quation:

Vhere x is)the distance from the centre of the circuit-breaker to the microphone location, an
is thésstandard distance (see 5.3.2 and Figure 2).

T

hie conversion-shall not hg attamntad for distances-smaller than 10 7 m (35 ft\ or araat
HS—GOReS1o—SHaH—Rot+pBe—attehpte a1 —aistahces—SHare—tHah—dJ9—h—{9o—++)64 Sac

Tt

than 304,8 m (1 000 ft) because significant errors may resulit.

—
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Far-field readings, as measured or converted as described above, shall be averaged using
the power-average method, and reported as a single average number along with the individual
readings.

- 1 o Lpg ) o Ly

L, =10log—| Antilog—— + Antilog—+......... + Antilog——

P gn[ 90 90 90
where L_p is the average sound level in dB; L4, Lys, .... Lp, are the individual sound levels
indB, and » is the total number of sound recordings made for any individual te

8 Field test methods

6.1 General

]

Hield tests are made on circuit-breakers installed in their operating environment. Data take
on a particular circuit-breaker may not be applicable to other circuit-breakers of the same typ
im different field environments.

[

6.2 Wind conditions

In locations where it is difficult to obtain measurements with wind speeds within limits given ip
4.2, measurements may be made with due regard for the_effects of wind on the readings.

easurements shall not be attempted when the reading~due to the combined effects of wind
and ambient noise is within 10 dB of the expected sound-level.

6.3 Circuit-breaker operating conditions
6.3.1 Operating conditions

easurements shall be made for circuit-breaker operating conditions expected to b
gncountered in service. Conditions .may include operation while energized and carryinpg
current within circuit-breaker ratingsy0r unusual service conditions as specified.

[

6.3.2 Specific conditions

hen field test data is te"b€ compared to data obtained in type tests, conditions specified i
6.2 shall be observed. (Some field tests may be made to determine the effects on circui
breaker sound levelsdue to unusual service conditions).

=)

6.3.3 Measurements

easurements shall be made on opening and closing operations.

6.4 Microphone locations

Microphone locations for field tests will depend upon the purpose of the test. When possible,
microphones shall be located at the same positions as described for type tests, per Clause 6
and Figures 1 and 2, so that a direct comparison of results can be made.
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