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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ROTATING ELECTRICAL MACHINES -

Part 2-3: Specific test methods for determining losses
and efficiency of converter-fed AC induction motors

FOREWORD

this end and in addltlon to other activities, IEC publishes Internatlonal Stan
Technical Reports, Publicly Available Specifications (PAS) and Guides

with the International Organization for Standardization (ISO) i
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matfers ¢

3) IEC Publications have the form of recomfgend
4) In order to promote |nternat|ona| unlforml
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6) All users should enSuyé tha
7) No liability shall g

8) Attentio

9) Attention is drav
patent rights. IEC sha

to the possibility that some of the elements of this IEC Publication may be the subject of
not be held responsible for identifying any or all such patent rights.

The main task of IEC technical committees is to prepare International Standards. In
exceptional circumstances, a technical committee may propose the publication of a technical
specification when

» the required support cannot be obtained for the publication of an International Standard,
despite repeated efforts, or

+ the subject is still under technical development or where, for any other reason, there is the
future but no immediate possibility of an agreement on an International Standard.

Technical specifications are subject to review within three years of publication to decide
whether they can be transformed into International Standards.

IEC/TS 60034-2-3, which is a technical specification, has been prepared by IEC technical
committee 2: Rotating machinery.
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The text of this technical specification is based on the following documents:

Enquiry draft Report on voting
2/1696/DTS 2/1719/RVC

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

NOTE A table of cross-references of all IEC TC 2 publications can be found on the IEC TC 2 dashboard on the
IEC website.

This publication has been drafted in accordance with the ISO/IEC Directives, Rart 2.

the stability date indicated on the IEC web site under "http://w
related to the specific publication. At this date, the publication wi
e transformed into an International standard,
e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

IMPORTANT - The 'colourx insi \er)page of this publication indicates
that it contains col sidered to be useful for the correct
understanding of it erefore print this document using a
colour printer.
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INTRODUCTION

The objective of this technical specification is to define test methods for determining the
additional harmonic motor losses of converter-fed induction motors. These losses appear in
addition to the losses on nominally sinusoidal power supply as determined by the methods of
IEC 60034-2-1. Results determined according to this specification are intended to allow for
comparison of the harmonic losses of different AC induction motors when fed by converters.

In power-drive systems (PDS), the motor and the frequency converter are often manufactured
by different suppliers. While motors of the same design are produced in large quantities, they
may be operated from the grid or from frequency converters of many different types, supplied
by many different manufacturers. The individual converter properties (switching frequency, DC
link voltage level, etc.) may influence the system efficiency as well./It isN\impractical to
determine the additional harmonic motor losses for every combinatio
converter, connection cable, output filter and parameter settings. ! at it is
extremely difficult to specify motor efficiency for converter op {ON i pecification
describes a limited number of approaches, depending on the v€ e/rating of
the machine under test.

The methods in this techpnjcal speci i 3 duction motors used with variable
frequency drives. However, the a ati ) motors or DC motors and converters,
is not excluded. Thex mef ly intended for motors fed by voltage source
converters.

In general, when [ otor losses are higher than during operation on a
nominally sinusoida S e_gdditional harmonic losses depend on the spectrum of the
impressed conve (éither current or voltage) which is influenced by its

This technrica aimed at evaluating the additional harmonic motor losses
resulting{fro idal power supply and consequently the efficiency of the converter-
fed motor pose of this technical specification to define test procedures either

for power drive~systems or for frequency converters alone.

This technical specification is applicable to motors rated for 50 Hz or 60 Hz fundamental
frequency. However, for other rated motor frequencies the test procedure may be applied
provided a suitable power source is available, e.g. a 4-pole motor used at 3 000 rpm can be
tested with 100 Hz and actual voltage rating.

Low-voltage motors

Experience has shown that the additional harmonic motor losses generally increase with load.
The methods in this technical specification are based on supplies from converters with pulse
width modulation (PWM) and constant pulse pattern. This is generally the case for voltage
source converters except for over-modulation. Such voltage source converters have by far the
largest market share in the low-voltage industrial drive market.

With respect to these types of converters and the growing need for verification of compliance
with national energy efficiency regulations, this technical specification introduces a so-called
test converter for testing low voltage motors.
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In principle, the test converter is a voltage source with a clearly defined and reproducible
harmonic content to supply the machine under test. The motor efficiency is to be determined
at rated load for 50 Hz or 60 Hz. Defining 50 Hz or 60 Hz as test conditions has the
advantage of providing a direct comparison of motor efficiency for grid and converter
operation.

The above outlined test converter concept is a new approach to weigh the converter impact
on an electrical machine without being forced having the final converter for testing. By
releasing this technical specification, test facilities are invited to gain practical experience with
this approach and to provide feedback for further refinement of the test procedure.

Limitations for low-voltage motors and high-voltage motors with multi-level converters

It has to be noted that the test method described herein is only a ized method
intended to give comparable efficiency figures for standardized A motor
ranking with respect to suitability for converter operation may be defi
to determine the actual motor losses for operation with a sp

for the motor manufacturer.
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