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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ROTATING ELECTRICAL MACHINES -

Part 25: Guidance for the design and performance of a.c. motors
specifically designed for converter supply

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for stndard|t|on comprising
all national electrotechnical committees (IEC National Committees). The objeg to promote
international co-operation on all questions concerning standardization in the electf\
this end and in addition to other activities, IEC publishes International Sta
Technical Reports, Publicly Available Specifications (PAS) and Guides 3
Publication(s)”). Their preparation is entrusted to technical committees; a E i njtte®/interested
in the subject dealt with may participate in this preparatory work bi Y
governmental organlzatlons Ilalsmg with the IEC also part|0|pate in th

agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matte as early as possible, an lnternatlonal
consensus of opinion on the relevant subjects since eac
interested IEC National Committees.

the latter.

5) IEC provides no marki
equipment declared to

6) All users should@
7) No liability shall

The main task o C 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 60034-25, which is a technical specification, has been prepared by IEC technical
committee 2: Rotating machinery.

This second edition cancels and replaces the first edition published in 2004.
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This second edition contains the following significant technical changes with respect to the
previous edition:

a) replacement of the original introduction by a shorter introduction;

b) extension of the scope to include all converter-fed motors, not just LV-induction
motors;

Cc) minor changes throughout Clauses 4 to 9;

d) addition of subclauses 4.3.4, 4.3.5, 5.4, 6.2.1, 8.6.3, 8.7 and 8.8, and Figure 7;

e) inclusion of subclauses 4.4 and 4.5 in Annex A;

f) expansion of original Annex A which becomes Annex B;

a) re-drafting of Clause 5;

h) upgrading of 6.1.4 to0 6.3;

i) removal of noise limits from normative text;
i) addition of reference to IEC 60034-9;

k) addition of Annex C.

The text of this technical specification is based on the following&e ts:

Enquiry draft Report Mb\ X\

2/1406/DTS 2/14208IRVC N\
Full information on the voting for the approval ofthi E/%tion can be found in

+ transformed into a
. reconfirmed,@
* withdrawn,

* replaced by a

« amended.

A bilingugl| ve g cal specification may be issued at a later date.
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INTRODUCTION

The performance characteristics and operating data for converter-fed motors are influenced
by the complete drive system, comprising supply system, converter, cabling, motor,
mechanical shafting and control equipment. Each of these components exists in numerous
technical variants. 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 system.

To an increasing extent, it is practice that drive systems consist of co
different manufacturers. The object of this technical specification is
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ROTATING ELECTRICAL MACHINES -

Part 25: Guidance for the design and performance of a.c. motors
specifically designed for converter supply

1 Scope

This part of IEC 60034 describes the design features and performance characteristics of a.c.
motors specifically designed for use on converter supplies. It also spécifies\the interface
parameters and interactions between the motor and the convertey”mcluding\installation
guidance as part of a power drive system.

The general requirements of relevant parts of the IEC 60034 seg ds also”apply to
motors within the scope of this technical specification.

NOTE 1 For motors operating in potentially explosive atmospheres;—s as described in the

IEC 60079 series apply.

NOTE 2 This technical specification is However, some of its

The following referenced doculents are Wndispen$able for the application of this document.
For dated references, phly the editioncited applies

of the referenced :oc i ing nendments) applies.

IEC 60034-1, Rotafti e hiney — Part 1: Rating and performance

achines — Part 2: Methods for determining losses and
wachinery from tests (excluding machines for traction vehicles)

IEC 60034-14, Rotating electrical machines — Part 14: Mechanical vibration of certain
machines with shaft heights 56 mm and higher — Measurement, evaluation and limits of
vibration severity

IEC 60034-17:2006, Rotating electrical machines — Part 17: Cage induction motors when fed
from converters — Application guide

IEC 61000-5-1, Electromagnetic compatibility (EMC) — Part 5: Installation and mitigation
guidelines — Section 1: General considerations — Basic EMC publication

IEC 61000-5-2, Electromagnetic compatibility (EMC) — Part 5: Installation and mitigation
guidelines — Section 2: Earthing and cabling

IEC 61800-2, Adjustable speed electrical power drive systems — Part 2: General requirements
— Rating specifications for low voltage adjustable frequency a.c. power drive systems
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IEC 61800-3, Adjustable speed electrical power drive systems — Part 3: EMC product
standard including specific test methods

IEC 61800-5-1, Adjustable speed electrical power drive systems - Part 5-1:

requirements — Electrical, thermal and energy

Safety

IEC 61800-5-2, Adjustable speed electrical power drive systems -
requirements — Functional?

Part 5-2: Safety

3 Terms and definitions
For the purposes of this document, the following terms and definitions ap
Table 1 provides an alphabetical cross-reference of terms.

Table 1 — Alphabetical list of terfus

Term Term Term Teé;}\ Term
number /ufum-bg number
bearing voltage ratio 3.1 electromagnetic 5 ctive parthing 3.9
(BVR) compatibility (EMC) .
bonding 3.2 | field wegkening ~( \[V A6 sk\ip\/band 3.10
common mode voltage 3.3 peak rise tim 7 \'/)E{face transfer 3.1
(current) impedance
converter 3.4 power dfive system .8
(PDS) (\

NOTE Throughout this technical ifigation, refereqnces to thevfollowing definitions are identified by italic script.

3.1

bearing voltage ratio
BVR >
ratio of the capacitiv,

oltage to the common mode voltage

3.2

bonding

electrical co arts of an installation together and to ground (earth)

NOTE For is part of IEC 60034, this definition combines elements of IEV 195-01-10

195-01-16 (functional equipotential bonding).

3.3
common mode voltage (current)
arithmetic mean of the phase voltages (currents) to earth

3.4

converter

unit for electronic power conversion, changing one or more electrical characteristics and
comprising one or more electronic switching devices and associated components, such as
transformers, filters, commutation aids, controls, protections and auxiliaries, if any

[IEC 61800-2, 2.2.1, modified]

NOTE This definition is taken from IEC 61800-2 and, for the purposes of this technical specification, embraces
the terms complete drive module (CDM) and basic drive module (BDM) as used in the IEC 61800 series.

1 To be published.
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3.5

electromagnetic compatibility

EMC

ability of an equipment or system to function satisfactorily in its electromagnetic environment
without introducing intolerable electromagnetic disturbances to anything in that environment
[IEV 161-01-07]

3.6
field weakening
motor operating mode where motor flux is less than the flux corresponding to the motor rating

3.7
peak rise time
time interval between the 10 % and 90 % points of the zero-to-peak voliage igure 11)

3.8

power drive system
PDS

system consisting of power equipment (composed of con o Sectiqn, a.c\ motor and other
equipment such as, but not limited to, the feeding section), a equipment (composed
of switching control — on/off for example — voltagé control, firing
system, protection, status monitoring, communicatip , process interface/
port, etc.)

3.9

protective earthing
PE

earthing a point or points in a system
electrical safety

[IEV 195-01-11, modified

or in equipment for the purposes of

3.10

skip band Q

small band of op i ¢ steady-state operation of the PDS is inhibited

3.1

surface trangsfe

quotient of t the centre conductor of a coaxial line per unit length by the
current ¢ of the coaxial line

[IEV 16

4 System chars

4.1 General

Although the steps in specifying motor and converter features are similar for any application,
the final selections are greatly influenced by the type of application. In this clause, these
steps are described and the effects of various application load types are discussed.

4.2 System information

Complete application information that considers the driven load, motor, converter, and utility
power supply, is the best way to achieve the required performance of the entire system. In
general, this information should include

e the power or torque requirements at various speeds;

e the desired speed range of the load and motor;

e the acceleration and deceleration rate requirements of the process being controlled;
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e starting requirements including the frequency of starts and a description of the load (the
inertia reflected at the motor, load torque during starting);

e the duty cycle of the application (a continuous process or a combination of starts, stops,
and speed changes; see 3.1 of IEC 60034-1);

e a general description of the type of application including the environment in which the PDS
components will operate;

e a description of additional functionality that may not be met with the motor and converter
only (for example: motor temperature monitoring, ability to bypass the converter if
necessary, special sequencing circuits or speed reference signals to control the PDS);

e a description of the available electrical supply power and wiring. The final configuration
may be affected by the requirements of the system selected.

4.3 Torque/speed considerations
4.3.1 General

influencing
. Depending on
possible for an

The typical torque/speed characteristics of converter-fed
factors and their consequences are shown in Figure 1, Fi
the performance requirements of the PDS, differe 9
adaptation of the individual limiting values.

NOTE Figure 1 to Figure 3 do not show the possjble skip b4
4.3.2 Torque/speed capability
current limitation of the converter.

o the motor can operate with constant
ion motors, if the minimum breakdown
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