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ROTATING ELECTRICAL MACHINES -

Part 30: Efficiency classes of single-speed,
three-phase, cage-induction motors (IE-code)

FOREWORD

1) Thel
all n
interr
this ¢
Tech
Publi
in th
gove
with
agree

2) Thef

cons
interd

3) IEC
Comi
Publi
misin

4) In or
trans
betw
the 14

5) IEC
equip
6) All us
7) Noli
mem
other|
expe
Publi

8) Atten
indis
9) Atten
pater

Interna
Rotatin

hternational Electrotechnical Commission (IEC) is a worldwide organization for standardization_cg
ptional electrotechnical committees (IEC National Committees). The object of IEC ,is o
ational co-operation on all questions concerning standardization in the electrical and electronic f
nd and in addition to other activities, IEC publishes International Standards, Technical/Speci
hical Reports, Publicly Available Specifications (PAS) and Guides (hereafter (eferred to
Cation(s)”). Their preparation is entrusted to technical committees; any IEC National Gommittee i
e subject dealt with may participate in this preparatory work. Internationalyygovernmental @
nmental organizations liaising with the IEC also participate in this preparationyfEC collaborate
the International Organization for Standardization (ISO) in accordance with “conditions deterr
ment between the two organizations.

brmal decisions or agreements of IEC on technical matters express, as, nearly as possible, an intg
bnsus of opinion on the relevant subjects since each technical committee has representation
sted IEC National Committees.

Publications have the form of recommendations for internatiénal use and are accepted by IEC
hittees in that sense. While all reasonable efforts are made to ensure that the technical conte
Cations is accurate, IEC cannot be held responsible for the way in which they are used of
terpretation by any end user.

Her to promote international uniformity, IEC National”Committees undertake to apply IEC Pu
barently to the maximum extent possible in theifs national and regional publications. Any di
ben any IEC Publication and the corresponding*national or regional publication shall be clearly ind
tter.

provides no marking procedure to indicate its approval and cannot be rendered responsiblg
ment declared to be in conformity with an*|EC Publication.

ers should ensure that they have the\atest edition of this publication.

hbility shall attach to IEC or its.directors, employees, servants or agents including individual exjg
bers of its technical committéestand IEC National Committees for any personal injury, property dd
damage of any nature whatsoever, whether direct or indirect, or for costs (including legal f
ses arising out of the\\publication, use of, or reliance upon, this IEC Publication or any o
Cations.

tion is drawn to the jNormative references cited in this publication. Use of the referenced publid
ensable for thetcorrect application of this publication.

tion is drawn/to the possibility that some of the elements of this IEC Publication may be the s
t rights. IEC)shall not be held responsible for identifying any or all such patent rights.
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ional )Standard |IEC 60034-30 has been prepared by IEC technical committee 2:

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

FDIS Report on voting
2/1518/FDIS 2/1521/RVD

Full information on the voting for the approval of this standard can be found in the report on

voting i

This pu

ndicated in the above table.

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

A list of all parts of IEC 60034 series, under the general title, Rotating electrical machines,

can be

found on the IEC website.
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A table of cross-references of all IEC technical committee 2 publications can be found in the
IEC technical committee 2 dashboard on the IEC website.

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

* reconfirmed,

* withdrawn,

* replaced by a revised edition, or
*+ amended.
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INTRODUCTION

This International Standard provides for the global harmonization of energy-efficiency classes
for electric motors.

Electric motor applications in industry consume between 30 % and 40 % of the generated
electrical energy worldwide. Improving efficiency of the complete drive system (i.e. motor and
adjustable-speed drives) including the application (or process) is therefore a major concern in
energy-efficiency efforts. The total energy saving potential of an optimized system is assumed
to be around 30 % to 60 %.

Accordwwmmmrs with
improved efficiency in combination with frequency converters can save about 7 % «efithe total

worldw|de electrical energy. Roughly one quarter to one third of these savings came from the
improved efficiency of the motor. The remaining part results from system improvements.

Many different energy efficiency standards for cage induction motors, are already|in use
(NEMA[ EPACT, CSA, CEMEP, COPANT, AS/NZS, JIS, GB and others) with new flasses
currently being developed. It becomes increasingly difficult for manufacturers to|design
motors|for a global market and for customers to understand differénces and similafities of
standards in different countries.

Motors|from 0,75 kW up to 375 kW make up the vast mgjority of installed motor population
and arg covered by this standard as shown in Figure 1,

Allocation of the saving potential by installed motors in the industrial sector
(installed capacity multiplied by the*average efficiency improvement)
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Sources: 1. SAVE-Report "Improving the Penetration of Energy Efficient Motors and Drives" (1996)

2. CEMEP calculations
IEC 1823/08

Figure 1 — Allocation of the saving potential by installed motors in the industrial sector

In some countries smaller motors are included in energy efficiency regulations. Most of these
motors are not three-phase, cage-induction machines. Also they typically do not run
continuously so their energy saving potential is rather limited.

In some countries 8-pole motors are included in energy efficiency regulations. However, their
market share is already very low (1 % or less). Due to increasing acceptance of variable-
speed drives and the low cost associated with 4- and 6-pole standard motors it is expected
that 8-pole motors will even further disappear from the general market in the future.
Therefore, this standard does not include provisions for 8-pole motors.
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For a given output power and frame size it is generally easier to reach a high motor efficiency
when the motor is designed for and operated at 60 Hz mains supply frequency rather than at
50 Hz.

NOTE 1 As the utilization and size of motors are related to torque rather than power the theoretical output power
increases linearly with speed, i.e. by 20 % from 50 Hz to 60 Hz.

IR winding-losses are dominant especially in small and medium sized induction motors. They basically remain
constant for 50 Hz and 60 Hz as long as the torque is kept constant. Although windage, friction and iron losses
increase with frequency, they play a minor role in these motors. Therefore, at 60 Hz, the losses increase less than
the 20 % output-power increase compared to 50 Hz and the efficiency improves.

In practice, both 60 Hz and 50 Hz output power designations should conform to standard power levels in
accordance with IEC 60072-1 and local standards like EN 50347. Therefore, an increased rating of motor power by
20 % is pot always possible. However, the general advantage of 60 Hz still applies if the motor design is dptimized
for the rgspective supply frequency rather than just re-rated.

The diffefence in efficiency between 50 Hz and 60 Hz varies with the number of poles and the siZe|of the motor. In
general, the 60 Hz efficiency of three-phase, cage-induction motors in the output power range(from 0,75 kW up to
375 kW is between 2,5 % to less than 0,5 % points greater when compared to the 50 Hz efficiency. Only| large 2-
pole motors may experience a reduced efficiency at 60 Hz due to their high share of iron, windage anf friction
losses.

In this [standard, the nominal 50 Hz limits of Standard (IE1) and ‘High Efficiency (IE2) are
based [on the CEMEP-EU EFF2 and EFF1 limits respectively.{ However, they have been
to take the different test procedures into account (EEMEP: Additional load| losses

inal 50 Hz limits for Premium Efficiency (IE3)yare set with the losses about 15 % to

inal 60 Hz limits for Standard Efficiency (IE1) are identical to Brazilian regulations.
The ndminal 60 Hz limits for High Efficiency: (IE2) and for Premium Efficiency (IE3) are
identical to US American EPAct regulations.

A new Buper-Premium class (IE4) is.envisaged for future editions of this standard.

It is not expected that all manufacturers will produce motors for all efficiency classels or all
ratings[for a given class.

Users ghould select the efficiency class in accordance with the application depending| on the
actual pperating hours./It may not be energy efficient to select High- or Premium-Efficiency
motors|for intermittent or short-time duty.

NOTE 2 | An application guide with more details is planned to be released as an IEC publication soon.

In ordef torachieve a significant market share it is essential for high-efficiency motors {o meet

(frame-size, flanges, etc.). There are a number of national/regional frame assignment
standards (EN 50347, JISC 4212, NBR 7094, NEMA MG1, SANS 1804 and others) but there
is no |IEC standard. As this standard (IEC 60034-30) defines energy-efficiency classes
independent of dimensional constraints it may not be possible in all markets to produce
motors with higher efficiency classes and maintain the mechanical dimensions of the
national/regional standards.

Regulators should consider the above constraints as well as the field of applications as
detailed in Clause 4 when assigning minimum energy-efficiency performance standards
(MEPS).
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ROTATING ELECTRICAL MACHINES -

Part 30: Efficiency classes of single-speed,
three-phase, cage-induction motors (IE-code)

1 Scope

This part of IEC 60034 specifies efficiency classes for single-speed, three-phase, 50 Hz and

60 Hz, page-induction motors that:

e havg a rated voltage Uy up to 1 000 V;
NOTE The standard also applies to motors rated for two or more voltages and/or frequepcies.

e havp a rated output Py between 0,75 kW and 375 kW,

e havg either 2, 4 or 6 poles;

e arefrated on the basis of either duty type S1 (continuous duty)-or-S3 (intermittent periodic
duty) with a rated cyclic duration factor of 80 % or higher;

e are

e are

Motors
IEC 60

Geared
flanges

capable of operating direct on-line;
rated for operating conditions in accordance withAEC 60034-1, Clause 6.

D72-1 are covered by this standard.

may be used in such motors.

Exclud

e Mo
e Mo

canphot be tested separately from the machine.

2 Normative references

The fol

For dated references, only the edition cited applies. For undated references, the latest

of the r|

d are:

rs made solely for converter operation in accordance with IEC 60034-25.

rs completely integrated into a machine (for example pump, fan and compress

owing referenced documents are indispensable for the application of this dog

pferenced document (including any amendments) applies.

with flanges, feet and/or shafts with wmechanical dimensions different from

motors and brake motors are covered by this standard although special shafts and

or) that

ument.
edition

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

IEC 60034-2-1, Rotating electrical machines — Part 2-1: Standard methods for determining
losses and efficiency from tests (excluding machines for traction vehicles)

IEC 60034-6, Rotating electrical machines — Part 6: Methods of cooling (IC Code)

IEC 60072-1, Dimensions and output series for rotating electrical machines — Part 1: Frame
numbers 56 to 400 and flange numbers 55 to 1080
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1)

8)

La Norme—internatione
Machines tournantes.

COMMISSION ELECTROTECHNIQUE INTERNATIONALE

MACHINES ELECTRIQUES TOURNANTES -

Partie 30: Classes de rendement pour les moteurs
a induction triphasés a cage, mono vitesse (Code IE)

AVANT-PROPOS

La Gommission Electrotechnique Internationale (CEIl) est une organisation mondiale de nGrnjalisation

composée de l'ensemble des comités électrotechniques nationaux (Comités nationaux de la CEI).
pour |objet de favoriser la coopération internationale pour toutes les questions de normalisation

la CEIl a
Hdans les

domdines de I'électricité et de I'électronique. A cet effet, la CEl — entre autres activités —-publie ded Normes

internjationales, des Spécifications techniques, des Rapports techniques, des Spécificatiens acces
publi¢ (PAS) et des Guides (ci-aprés dénommés "Publication(s) de la CEI"). Leur élaboration est conf

ibles au
ée a des

comifés d'études, aux travaux desquels tout Comité national intéressé par le sujetctraité peut particjper. Les

orgarjisations internationales, gouvernementales et non gouvernementales, en liaiSon“avec la CEl, p
égalgment aux travaux. La CEl collabore étroitement avec I'Organisation Internationale de Normalisati
selon des conditions fixées par accord entre les deux organisations.

Les écisions ou accords officiels de la CEIl concernant les questions technhiques représentent, dans |

brticipent
bn (1SO),

B mesure

du p¢ssible, un accord international sur les sujets étudiés, étant donng ‘qu€ les Comités nationaux de la CEl

intérgssés sont représentés dans chaque comité d’études.

Les Rublications de la CEIl se présentent sous la forme de recommandations internationales et sont
comnpe telles par les Comités nationaux de la CEIl. Tous les effdrts raisonnables sont entrepris afin q
s'asspre de I'exactitude du contenu technique de ses publications; la CEIl ne peut pas étre tenue res
de I'§ventuelle mauvaise utilisation ou interprétation qui en est faite par un quelconque utilisateur final.

agréées
e la CEI
ponsable

Dans|le but d'encourager l'uniformité internationale, les Comités nationaux de la CEIl s'engagent, dang toute la

mesyre possible, a appliquer de fagon transparenté/les Publications de la CEl dans leurs pu

lications

natiopales et régionales. Toutes divergences entre. toutes Publications de la CEIl et toutes publications

natiopales ou régionales correspondantes doivent«étre indiquées en termes clairs dans ces derniéres.

La JEI n’a prévu aucune procédure de mafdquage valant indication d’approbation et n'engage]
respdnsabilité pour les équipements déclarés conformes a une de ses Publications.

Tous|les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publicat

Aucupe responsabilité ne doit étrelimputée a la CEIl, a ses administrateurs, employés, auxili
mandataires, y compris ses experts particuliers et les membres de ses comités d'études et des
natiopaux de la CEIl, pour tout préjudice causé en cas de dommages corporels et matériels, ou de t
dommage de quelque nature‘gue ce soit, directe ou indirecte, ou pour supporter les colts (y compris|

pas sa

on.

pires ou
Comités
put autre
les frais

de juptice) et les dépenses.découlant de la publication ou de I'utilisation de cette Publication de la CEI ou de

toute|autre Publication de\la’ CEIl, ou au crédit qui lui est accordé.

L'attgntion est attiréé\sur les références normatives citées dans cette publication. L'utilisation de publications

référ¢ncées est obligatoire pour une application correcte de la présente publication.

L’attgntion est(attirée sur le fait que certains des éléments de la présente Publication de la CEI peu
I'objegt de draits de propriété intellectuelle ou de droits analogues. La CEIl ne saurait étre tern
respdnsable de ne pas avoir identifié de tels droits de propriété et de ne pas avoir signalé leur existend

Le texte de cette norme est issu des documents suivants:

FDIS Rapport de vote
2/1518/FDIS 2/1521/RVD

ent faire
ue pour
e.

la CEl:

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant
abouti a I'approbation de cette norme.

Cette publication a été rédigée selon les Directives ISO/CEI, Partie 2.
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Une liste de toutes les parties de la série CEl 60034, présentées sous le titre général
Machines électriques tournantes, peut étre consultée sur le site web de la CELI.

Un tableau des correspondances de toutes les publications du comité d’études 2 de la CEI
peut étre trouvé sur le site web de la CEIl, a la page d’accueil de ce comité.

Le comité a décidé que le contenu de la publication de base et de ses amendements ne sera
pas modifié avant la date de maintenance indiquée sur le site web de la CEIl sous
"http://webstore.iec.ch" dans les données relatives a la publication recherchée. A cette date,
la publication sera

* reconduite,

* supprimée,

* remlplacée par une édition révisée, ou

* amendée.



https://iecnorm.com/api/?name=12e7833d215a23817757f4dc8adfd92b

60034-30 © CEI:2008 -21-

INTRODUCTION

La présente Norme internationale apporte une harmonisation globale des classes de

rendement énergétique des moteurs électriques.

Les applications industrielles des moteurs électriques consomment entre 30 % et 40 % de
I’énergie électrique produite dans le monde. L’amélioration du rendement d’'un systéme
complet d’entrailnement (c’est-a-dire le moteur et le variateur qui controle la vitesse)
englobant I'application (ou le processus) est une préoccupation majeure lors des travaux
portant sur les rendements énergétiques. L’énergie totale pouvant étre économisée par
I'optimisation d’un systéme est supposée étre de I'ordre de 30 % a 60 %.

Selon les constats de la « Motor Workshop IEA 7 » de juillet 2006, les moteurs &leqg
dont le[rendement est amélioré en association avec des convertisseurs de fréquehce, |
écononpiser environ 7 % de I'énergie électrique mondiale. De I'ordre d’un quart @ un

triques
euvent
iers de

ces écpnomies provient de I'amélioration du rendement du moteur. Le solde provignt des

améliofations du systéme.

Beaucqup de normes différentes concernant le rendement énergétique des mofeurs a

inductign a cage sont déja en utilisées (NEMA, EPACT, CSA, CEMEP, COPANT, A
JIS, GB et autres) et de nouvelles classes sont a I'étude. Il dévient de plus en plus
pour lgs constructeurs de concevoir des moteurs pour Gn“marché global, et p
utilisateurs de comprendre les différences et les similitudes des normes des différents

Les magteurs de 0,75 kW a 375 kW couverts par la“presente norme, constituent la

majoriteé de la population des moteurs installés comme le montre la Figure 1.

Répartition des gains potentiels par des-moteurs installés dans le secteur industriel
(capacité installée multipliée pat¥amélioration moyenne du rendement)

5 %
0 %

PS5 %
PO %

5%

0%

5% A

0o S BB i

0,75 kW 4 kW 10kW 30 kW
<075 kW 2 2 a 2

70 kW

a

130 kW

a

T
< 500 kW

S/NZS,
difficile
bur les
bays.

grande

<4kW <10kW <30kW <70kwW <130kW <500kW

Sources: 1. SAVE-Report "Improving the Penetration of Energy Efficient Motors and Drives" (1996)

2. Calculations CEMEP

IEC 1823/08

Figure 1 — Affectation des économies potentielles par gamme
de moteurs installés dans le secteur industriel

Dans certains pays, des moteurs plus petits sont concernés par les réglementations relatives
au rendement énergétique. La plupart de ces moteurs ne sont pas des machines a induction a
cage, triphasées. De plus, ils ne fonctionnement généralement pas en continu et ainsi le
potentiel d’économie d’énergie qu’ils représentent est plutbt limité.
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