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Foreword 

The text of the Technical Specification IEC/TS 60034-17:2002 + corrigendum June 2002 + 
corrigendum April 2003, prepared by IEC TC 2, Rotating machinery, was submitted to the formal vote 
and was approved by CENELEC as CLC/TS 60034-17 on 2004-06-12 without any modification. 

The following date was fixed: 

– latest date by which the existence of the CLC/TS 
 has to be announced at national level 

 
(doa) 2004-12-12 

Annex ZA has been added by CENELEC. 

__________ 

Endorsement notice 

The text of the Technical Specification IEC/TS 60034-17:2002 + corrigendum June 2002 + 
corrigendum April 2003 was approved by CENELEC as a Technical Specification without any 
modification. 

__________ 
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Annex ZA  
(normative) 

 
Normative references to international publications  

with their corresponding European publications 

The following referenced documents are indispensable for the application of this document. For dated 
references, only the edition cited applies. For undated references, the latest edition of the referenced 
document (including any amendments) applies. 

NOTE When an international publication has been modified by common modifications, indicated by (mod), the relevant 
EN/HD applies. 

Publication Year Title EN/HD Year 

IEC 60034-1 (mod) 
A1 
A2 

1996 
1997 
1999 

Rotating electrical machines 
Part 1: Rating and performance 

EN 60034-1 
A1 
A2 
+ A11 

1998 1)

1998 
1999 
1999 

IEC 60034-6 1991 Part 6: Methods of cooling (IC Code) EN 60034-6 1993 

IEC 60034-12 (mod) 
+ A1 
A2 

1980 
1992 
1995 

Part 12: Starting performance of single-
speed three-phase cage induction motors 
for voltages up to and including 690 V, 
50 Hz 

 
EN 60034-12 
A2 
+ A11 

 
1995 2)

1995 
1999 

IEC 60072 Series Dimensions and output series for rotating 
electrical machines 

- - 

 

——————— 
1) EN 60034-1:1998 is superseded by EN 60034-1:2004, which is based on IEC 60034-1:2004.   
2) EN 60034-2:1995 is superseded by EN 60034-12:2002, which is based on IEC 60034-12:2002.    
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INTERNATIONAL ELECTROTECHNICAL COMMISSION 
____________ 

 
ROTATING ELECTRICAL MACHINES – 

 
Part 17: Cage induction motors when fed from converters – 

Application guide 
 
 

FOREWORD 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote 
international co-operation on all questions concerning standardization in the electrical and electronic fields. To 
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications, 
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC 
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested 
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely 
with the International Organization for Standardization (ISO) in accordance with conditions determined by 
agreement between the two organizations. 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 
consensus of opinion on the relevant subjects since each technical committee has representation from all 
interested IEC National Committees.  

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 
misinterpretation by any end user. 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent possible in their national and regional publications. Any divergence 
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in 
the latter. 

5) IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any 
equipment declared to be in conformity with an IEC Publication. 

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

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 
members of its technical committees and IEC National Committees for any personal injury, property damage or 
other damage of 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 Publication or any other IEC 
Publications.  

8) 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. 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of 
patent rights. IEC shall 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 60034-17, which is a technical specification, has been prepared by IEC technical 
committee 2: Rotating machinery. 
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This fourth edition cancels and replaces the third edition published in 2002 and constitutes a 
technical revision. 

The main changes with respect to the previous edition concern an adaptation of major parts to 
the latest developments of the technology. The relevant clauses are: 

•  Clause 4 with respect to different kinds of converters; 

•  Clause 5: improvement to cover the actual state of the art; 

•  Clause 7: inclusion of pulsating torques caused by ripples of the current in the intermediate 
circuit; 

•  Cause 8: complete revision; 

•  Clause 10: complete revision; 

•  Clause 11: totally new, installation was not covered by the previous editions. 

The text of this technical specification is based on the following documents: 

Enquiry draft Report on voting 

2/1348/DTS 2/1373/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. 

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

The committee has decided that the contents of this 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  

•  transformed into an International standard, 
• reconfirmed, 
• withdrawn, 
• replaced by a revised edition, or 
• amended. 
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INTRODUCTION 

The performance characteristics and operating data for drives with converter-fed cage induc-
tion motors are influenced by the complete drive system, comprising supply system, converter, 
induction motor, mechanical shafting and control equipment. Each of these components exists 
in numerous technical variations. Any values quoted in this technical specification are thus 
indicative only. 

In view of the complex technical interrelations within the system and the variety of operating 
conditions, it is beyond the scope and object of this technical specification to specify numerical 
or limiting values for all the quantities which are of importance for the design of the drive. 

To an increasing extent, it is practice that drives consist of components produced by different 
manufacturers. The object of this technical specification is to explain and quantify, as far as 
possible, the criteria for the selection of components and their influence on the performance 
characteristics of the drive. 

The technical specification deals with motors within the scope of IEC 60034-12, i.e. low-voltage 
series-fabricated three-phase cage induction motors, which are designed originally for mains 
supply, covering the design N or design H requirements. Motors which are specifically designed 
for converter supply are covered by IEC 60034-25. 
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ROTATING ELECTRICAL MACHINES – 
 

Part 17: Cage induction motors when fed from converters – 
Application guide 

 
 
 

1 Scope 

This technical specification deals with the steady-state operation of cage induction motors 
within the scope of IEC 60034-12, when fed from converters. It covers the operation over the 
whole speed setting range, but does not deal with starting or transient phenomena. 

Only indirect type converters are dealt with. This type comprises converters with impressed 
direct current in the intermediate circuit (current source converters) and converters with 
impressed d.c. voltage (voltage source converters), either of the block type or the pulse 
controlled type, without restriction on pulse number, pulse width or switching frequency. For the 
purposes of this technical specification, a converter may include any type of electronic 
switching device, for example transistors (bipolar or MOSfet), IGBTs, thyristors, GTO-
thyristors, etc. with analog or digital control electronics.  

2 Normative references 

The following referenced documents are indispensable for the application of this document. For 
dated references, only the edition cited applies. For undated references, the latest edition of 
the referenced document (including any amendments) applies. 

IEC 60034-1, Rotating electrical machines – Part 1: Rating and performance 

IEC 60034-12, Rotating electrical machines – Part 12: Starting performance of single-speed 
three-phase cage induction motors  

IEC 60034-25, Rotating electrical machines – Part 25: Guide for the design and performance of 
cage induction motors specifically designed for converter supply 

3 Characteristics of the motor 

The output current of a current source converter passes through the stator winding of the motor 
during the commutating period. Therefore, a knowledge of the motor equivalent circuit is 
important for the design of the commutating circuits. 

In the case of voltage source converters, a knowledge of the motor equivalent circuit is  
normally not important for the design of the commutating circuit, but the harmonic impedances 
of the motor greatly influence the losses caused by harmonics. 
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