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Foreword
The text of document 2/1383/CDV, future amendment 1 to IEC 60034-9:2003, prepared by IEC TC 2,
Rotating machinery, was submitted to the IEC-CENELEC parallel Unique Acceptance Procedure and was
approved by CENELEC as amendment A1 to EN 60034-9:2005 on 2007-04-01.

The following dates were fixed:

— latest date by which the amendment has to be implemented
at national level by publication of an identical
national standard or by endorsement (dop) 2008-01-01

— latest date by which the national standards conflicting
with the amendment have to be withdrawn (dow) 2010-04-01

Endorsement notice

The text of amendment 1:2007 to the International Standard IEC 60034-9:2003 was approved by
CENELEC as an amendment to the European Standard without any modification.
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FOREWORD
This amendment has been prepared by IEC technical committee 2: Rotating machinery.

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

CDV Report on voting

2/1383/CDV 2/1413/RVC

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 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

e reconfirmed,

e withdrawn,

« replaced by a revised edition, or
« amended.

Page 11

1 Scope

Replace the first paragraph of the scaope withithe following:
This part of IEC 60034:

— specifies test methods for the determination of sound power level of rotating electrical
machines;

— specifies maximum A-weighted sound power levels for factory acceptance testing of
network-supplied, rotating electrical machines in accordance with IEC 60034-1, having
methods of cooling according to IEC 60034-6 and degrees of protection according to
IEC 60034-5, and having the following characteristics:

e standard design, either a.c. or d.c., without additional special electrical, mechanical, or
acoustical modifications intended to reduce the sound power level;

e rated output from 1 kW (or kVA) up to and including 5 500 kW (or kVA);
e rated speed not greater than 3 750 min—1.

— provides guidance for the determination of noise levels for a.c. cage induction motors
supplied by converters.

Page 19
6 Sound power level limits
Add before NOTE 1 the following new text:

Converter-supplied a.c. machines are excluded from specified limits.
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Add a new Clause 7 as follows:
7 Determination of noise increments caused by converter supply

Noise emissions of electromagnetic origin at the converter supply can be considered as the
superposition of:

e the noise generated by the voltages and currents of fundamental frequency, which is
identical with the noise at sinusoidal supply of the same values, and

e an increment caused by voltages and currents at other frequencies.

Two features mainly influence this increment:
a) The frequency spectrum at the converter terminals
Three typical frequency spectra can be identified:

1) Spectrum of a block-type current-source converter
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2) Spectrum of type A voltage-source converter (characterized by pronounced spikes CLOSE
to the switching frequency and its multiples)
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3) Spectrum of type B voltage-source converter (characterized by a broad voltage spectrum
without pronounced spikes.)
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Specific considerations are necessary when the spectrum deviates significantly from a typical
spectrum.

b) The resonance frequencies of the motor for the modes of vibration
caused by the harmonics

The relevant resonance frequencies of motors can be grouped according to the following
table:

Shaft height H Resonance frequencies ofivibrationymode,r

r=0 r=2 r=4 r=6
H < 200 mm > 4 000 Hz > 600°Hz >41000 Hz > 5 000 Hz
H =280 mm <3000 Hz < 500 Hz < 2 500 Hz < 4 000 Hz

A magnetically excited tone is.generated:by.thesinteraction ‘of)the fundamental fields of the
number of pole-pairs p of the fundamental frequency f; at the motor terminals and of one of
the harmonic frequencies n - f;, as shown in the relevant frequency spectrum. The tones are
of:

.- f
frequencies fo="f -(ntl)= (n+1)-f;
(n-1)-f,
2
vibration modes r=p=* p=<0p

Usually combinations with n - f;, close to the switching frequency generate objectionable
tones.

A reasonable increase of the audible noise is to be expected, if the frequency and the
vibration mode of a tone are close to the corresponding values of the resonant structure of the
motor. In some cases, objectionable tones may be avoided by changes to the parameter
assignment of the converter.

The following table shows the expected increase of noise, at converter supply, when
compared to the noise at sinusoidal supply, with the same fundamental values of voltage and
frequency.
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Increments of noise
Kind of converter Case Expected increment

Block-type current-source converter

6-pulse or 12-pulse

1to 5 dB(A)

The higher values relate to motors
with low ventilation noise.
Increment depends on load.

Type A
voltage-source converter

High frequency voltages of high
amplitudes excite resonances of the
motor

Up to 15 dB(A)

Increment does not depend on load.
Initial calculation possible by
adequate software.

High frequency voltages of high
amplitudes do not excite resonances
of the motor

1to 5 dB(A)
Increment does not depend on load.

Type B
voltage-source converter

Broad voltage spectrum without
pronounced spikes

5to 10 dB(A)
Increment does not depend on load.

7 Determination of sound pressure level

Renumber this Clause as:

8 Determination of sound pressure level
Page 21
8 Declaration and verification of sound;power. values

Renumber this Clause as:

9 Declaration:and.verification of.sound;-power.values
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