Technical note
IEC 60034-30 standard on efficiency classes for
low voltage AC motors

What are the efficiency classes defined by IEC 60034-30:
2008?

The standard defines three IE (International Efficiency) efficiency
classes for single-speed, three phase, cage induction motors.

Premium efficiency ‘IE3
High efficiency CIE2
Standard efficiency CIET

IE4 level for asynchronous and synchronous motors was defined
by IEC 60034-31:2010 Technical specification.

|E efficiency classes for 4-pole motors at 50 Hz
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What motors are covered by the standard?

The scope of the standard is wider than that of the agreement
previously in force in Europe. IEC 60034-30 covers almost all

motors (for example standard, hazardous area, marine, brake
motors):

— Single-speed, three-phase, 50 and 60 Hz

- 2,4 or 6-pole

— Rated output from 0.75 to 375 kW

- Rated voltage U, up to 1000 V

— Duty type S1 (continuous duty) or S3 (intermittent periodic
duty) with a rated cyclic duration factor of 80% or higher

— Capable of operating direct online 50 and 60 Hz

The following motors are excluded from IEC60034-30

— Motors made solely for converter operation

— Motors completely integrated into a machine (for example,
pump, fan or compressor) that cannot be tested separately
from the machine.

What is the classification based on?

The efficiency levels defined in IEC 60034-30 are based on test
methods specified in IEC 60034-2-1: 2007 with low uncertainty
for IE2 and IE3. The methods with IEC 60034-2-1 determine
efficiency values more accurately than the methods previously
used.
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Table 1  Table with efficiency classes: IE 60034-30 (2008)
KW HP ! IE-1- Standard efficiency  IE2 - High efficiency  IE3 - Premium efficiency
2 pole 4 pole 6 pole 2 pole 4 pole 6 pole 2 pole 4 pole 6 pole
50Hz : 60Hz : 50Hz : 60Hz : 50Hz : 60Hz : 50Hz : 60Hz : 50Hz : 60Hz : 50Hz : 60Hz : 50Hz : 60Hz : 50Hz : 60Hz : 50 Hz : 60 Hz
721 1770 (721 (780 (700 730 774 755 (796 825 759 800 :807 770 :825 : 855 :789
750 1785 1750 (790 729 750 796 :825 814 840 781 855 8.7 840 :841 865 :81.0
772 1810 (772 815 752 770 813 :840 828 840 798 865 842 855 :853 @865 :825
797 1815 1797 830 (777 785 832 :855 :843 875 818 875 89 865 867 895 : 843
815 - 815 - 797 - 846 : - 855 - 833 - 871 | - 877 | - 85.6
= 845 |- 850 - 835 - 875 |- 875 |- 875 |- 885 - 895 -
831 - 831 - 81.4 858 : - 86.6 : — 846 - 881 : - 886 : - 86.8
847 860 :847 870 831 :8.0 :8.0 :885 877 835 860 895 :892 895 (896 917 880
860 :875 :860 :875 847 :860 :881 :895 887 895 872 895 :901 902 (904 917 ' 891 o
876 (875 876 885 864 890 :894 (902 898 910 1887 :90.2 :912 910 (914 924 903 Q
887 (885 887 895 877 8.5 :903 902 906 910 1897 :90.2 :919 910 921 930 @912 5
893 895 893 905 886 :90.2 :909 (910 912 924 904 :91.7 924 917 926 936 917 o
899 895 899 910 892 :91.0 :913 910 916 924 909 917 :927 917 930 936 @ 922 &
907 902 907 917 1902 917 :920 (917 923 930 917 930 :933 924 936 941 929 =
912 (915 912 924 908 :91.7 1925 924 927 930 922 :930 :937 930 :939 945 @933 b
917 (917 917 930 914 917 1929 930 931 936 927 936 :940 936 942 950 @ 937 S
921 924 921 930 919 921 1932 930 935 941 :931 :936 (943 936 946 : 954 : 941 =
927 930 :927 932 :926 930 :938 936 :940 945 :937 941 :047 941 :950 0954 946 : 950
930 930 930 :932 :929 930 :941 945 1942 945 940 941 950 950 952 954 :949
933 930 :933 :935 1933 941 943 :945 945 950 943 950 952 :950 :954 958 051
93.5 935 - 935 - 946 - 947 - 946 - 95.4 956 - 95.4
= 941 - 945 - 941 - 950 |- 950 - 950 - 954 - 96.2
93.8 938 - 938 - 948 : — 949 - 948 - 956 - 958 - 95.6
= 941 - 945 - 941 - 954 - 954 - 950 - 958 - 962 -
; 940 - 940 - 940 | - 950 - 951 - 950 - 958 | - 96.0 | - 95.8
300 940 (941 940 945 940 :941 950 954 951 954 950 950 :958 958 (960 962 958
350 :940 :941 940 945 :940 :941 :950 :954 951 954 :950 :950 :958 :958 :960 962 958
400 940 941 940 945 940 941 :950 :954 951 954 950 :950 :958 :958 960 962 :958
450 1940 (941 940 945 940 :941 :950 954 951 954 950 950 :958 958 960 962 958
{500 940 (941 940 (945 940 (941 :950 (954 ;951 (954 950 :950 958 :958 (960 :962 :958
The resulting efficiency values differ from those obtained under Table 2
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motor are shown on the rating plate.

How is IEC60034-30 compatible with other efficiency
standards?

Differences still exist between the various standards. The IEC
standard harmonizes the currently different requirements for
induction motor efficiency levels around the world, however,
making the comparison easier. Work to harmonize standards
continues.

Table 2 below shows a rough comparison between I[EC60034-30
and other efficiency schemes.

The IEC60034-30 only defines the requirements for the efficiency
classes and aims to create a basis for International consistency.

It does not specify which motors must be supplied with which
efficiency level. This is left to the respective regional legislation
and European Directive. Each country will be advised to adopt the
minimum efficiency levels compatible with EU Directive as a way
to assure availability of the most efficient motors for users.

: Switzerland 2010

How does ABB apply the standard?

— ABB has calculated the efficiency values under the
efficiency testing standard (IEC60034-2-1: 2007) according
to the indirect method, with additional losses determined
from measuring.

— ABB has a full range of IE2 motors available from stock,
and a broad range of IE3 and IE4 motors.

For more information please contact:
www.abb.com/motors&generators

© Copyright 2011 ABB. Al rights reserved.
Specifications subject to change without notice.

Power and productivity ‘l .. ll
for a better world™ " .' I.



