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INTERNATIONAL ELECTROTECHNICAL COMMISSION

Part 31: Selection of energy-efficient motors including
variable speed applications — Application guide

)\ ROTATING ELECTRICAL MACHINES -
:<s%

O FOREWORD

1) The InternationQ ctrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national elec nical committees (IEC National Committees). The object of IEC is to promote
international co-opegdtioh on all questions concerning standardization in the electrical and electronic fields. To
this end and in additi other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, P Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their pr tion is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with participate in this preparatory work. International, governmental and non-
governmental organizations’liai with the IEC also participate in this preparation. IEC collaborates closely

with the International Organ for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizasidns.

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

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

4) In order to promote international uniformity, | tional Committees undertake to apply IEC Publications
transparently to the maximum extent possible ir national and regional publications. Any divergence
between any IEC Publication and the correspondin /'nal or regional publication shall be clearly indicated in

the latter.
5) IEC itself does not provide any attestation of conformity: ependent certification bodies provide conformity
assessment services and, in some areas, access to IE s of conformity. IEC is not responsible for any

services carried out by independent certification bodies.
6) All users should ensure that they have the latest edition of this@ation.

7) No liability shall attach to IEC or its directors, employees, se r agents including individual experts and
members of its technical committees and IEC National Commit @ny personal injury, property damage or
other damage of any nature whatsoever, whether direct or indiréet} for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon@ IEC Publication or any other IEC
Publications.

8) Attention is drawn to the Normative references cited in this publication.&( 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 %ion may be the subject of

patent rights. IEC shall not be held responsible for identifying any or all such p ights.
The main task of IEC technical committees is to prepare Interrraki Standards. In
exceptional circumstances, a technical committee may propose the pub ion of a technical

specification when

» the required support cannot be obtained for the publication of an Internati 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 @
whether they can be transformed into International Standards.

IEC 60034-31, 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
6 2/1575/DTS

2/1594/RVC

*
Full i@ation on the voting for the approval of this technical specification can be found in
the report oEvoting indicated in the above table.

This publicai@was been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all part he IEC 60034 series, published under the general title Rotating electrical
machines, can b

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

e
IEC website. &

The committee has decide t the contents of this publication will remain unchanged until
the stability date indicated @n thg IEC web site under "http://webstore.iec.ch" in the data
related to the specific publicatig( t this date, the publication will be be

+ transformed into an Internatiohal standard,
* reconfirmed, Q

* withdrawn,

» replaced by a revised edition, or

* amended. 0/&
L/ .

IMPORTANT - The 'colour inside' logo on th er page of this publication indicates
that it contains colours which are consi to be useful for the correct
understanding of its contents. Users should therefore print this document using a

colour printer. .




TS 60034-31 © IEC:2010 -7-

INTRODUCTION

e t motors in constant-speed and variable speed applications. It does not cover aspects

of a ely commercial nature.
*

Stano{fjdeveloped by IEC technical committee 2 do not deal with methods of how to obtain
ficiency but with tests to verify the guaranteed value. IEC 60034-2-1 is the most
important rd for this purpose.

The\present technical specification gives technical guidelines for the application of energy-
ff 8

For approxi 15 years regional agreements were negotiated in many areas of the world
regarding effici classes of three-phase, cage-induction motors with outputs up to about
200 kW maximu motors of this size are installed in high quantities and are for the most
part produced in %)‘:oduction. The design of these motors is often driven by the market

demand for low inve t cost, hence energy efficiency was not a top priority.

In IEC 60034-30, IE effi y classes for single-speed cage-induction motors have been
defined and test procedure cified:

P

IE1 [Standard efficiency
IE2 [High efficiency )
IE3 |Premium efficiency

IE4 | Super-premium efficiencg

Determination of efficiency for motorsﬁ/ered by a frequency converter will be included in
IEC standard 60034-2-3. o

However, for motors rated 1 MW and abov@Eich are usually custom made, a high efficiency

has always been one of the most importan ign goals. The full-load efficiency of these
machines typically ranges between 95 % and \@Efficiency is usually part of the purchase

contract and is penalized if the guaranteed are not met. Therefore, these higher
ratings are of secondary importance when assignin@ciency classes.

With permission from the National Electrical Manufact Association (NEMA), some parts
of this TS are based on NEMA MG 10, Energy Mana Guide For Selection and Use of
Fixed Frequency Medium AC Squirrel-Cage Polyphase In iEn Motors.
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ROTATING ELECTRICAL MACHINES -

Part 31: Selection of energy-efficient motors including
)\; variable speed applications — Application guide

(@)

This part of IE 034 provides a guideline of technical aspects for the application of energy-
efficient, three- e, electric motors. It not only applies to motor manufacturers, OEMs
m a

(original equip nufacturers), end users, regulators and legislators but to all other
interested parties.

Most of the information ver is also relevant for cage-induction machines with output
powers exceeding 375 kW. /
*

2 Normative references \p

This technical specifica@ §'s applicable to all electrical machines covered by IEC 60034-30.

The following referenced documen@re indispensable for the application of this document.
For dated references, only the edition gi applies. For undated references, the latest edition
of the referenced document (includin /;nendments) applies.

IEC 60034-1, Rotating electrical machines @ﬁr Rating and performance
*

IEC 60034-30, Rotating electrical machines —/®t 30: Efficiency classes of single-speed
three-phase, cage induction motors (IE-code) @

3 Terms, definitions and symbols 0

3.1 Terms and definitions

For the purposes of this document, the terms and definit%ven in [EC 60034-1 and in

IEC 60034-30 apply. /,
3.2 Symbols Q/{
M is the nominal efficiency, % ®

N is the rated efficiency, % 6
N is the rated frequency, Hz \_L

ny is the rated speed, min~1 @:
Py is the rated output power, kW @

N, is the rated output torque, Nm

Uy is the rated voltage, V





