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/KPKOWO�GPGTI[�RGTHQTOCPEG�UVCPFCTFU
While�the�IEC�sets�guidelines�for�motor�testing�and�efƂciency�
classes,�the�organization�does�not�regulate�efƂciency.�The�biggest�
FTKXGTU�HQT�OCPFCVQT[�/KPKOWO�'PGTI[�2GTHQTOCPEG�5VCPFCTF�

/'25��NGXGNU�HQT�GNGEVTKE�OQVQTU�CTG�INQDCN�ENKOCVG�EJCPIG��IQX�
GTPOGPV�VCTIGVU�VQ�EWV�VJG�%1��GOKUUKQPU�CPF�TKUKPI�GNGEVTKEKV[�FG�
OCPF��GURGEKCNN[�KP�FGXGNQRKPI�EQWPVTKGU��6JG�YJQNG�XCNWG�EJCKP��
HTQO�OCPWHCEVWTGT�WR�VQ�GPF�WUGT��OWUV�DG�CYCTG�QH�VJG�NGIKUNCVKQP�
KP�QTFGT�VQ�OGGV�NQECN�TGSWKTGOGPVU�CPF�CFFKVKQPCNN[�UCXG�GPGTI[�
CPF�TGFWEG�ECTDQP�HQQVRTKPV��
�
*CTOQPK\GF�UVCPFCTFU�CPF�VJG�KPETGCUKPI�CFQRVKQP�QH�/'25�
CTQWPF�VJG�YQTNF�CTG�IQQF�PGYU��*QYGXGT��KV�KU�KORQTVCPV�VQ�
TGOGODGT�VJCV�JCTOQPK\CVKQP�KU�CP�QPIQKPI�RTQEGUU��'XGP�
VJQWIJ�/'25�CTG�CNTGCF[�KP�GHHGEV�KP�UGXGTCN�TGIKQPU��VJG[�CTG�
GXQNXKPI�CPF�VJG[�FKHHGT�KP�VGTOU�QH�UEQRG�CPF�TGSWKTGOGPVU��#V�
VJG�UCOG�VKOG��PGY�EQWPVTKGU�CTG�RNCPPKPI�VQ�CFQRV�VJGKT�QYP�
/'25��6Q�IGV�VJG�NCVGUV�KPHQTOCVKQP�RNGCUG�XKUKV�YYY�CDD�EQO�
motors&generators/energyefƂciency.
�

Since�the�validation�of�IEC/EN�60034-30:2008�and�its�reƂned�
version�IEC/EN�60034-30-1:�2014�,�a�worldwide�energy�efƂciency�
classiƂcation�system�has�existed�for�low�voltage�three-phase�
CU[PEJTQPQWU�OQVQTU��6JKU�U[UVGO�KPETGCUGU�VJG�NGXGN�QH�JCT�
monization�in�efƂciency�regulations�around�the�world�and�also�
EQXGTU�OQVQTU�HQT�GZRNQUKXG�CVOQURJGTGU��+'%�'0�������������
2014�deƂnes�International�EfƂciency�(IE)�classes�for�single�speed,�
VJTGG�RJCUG�����CPF����*\�KPFWEVKQP�OQVQTU��6JG�UVCPFCTF�KU�RCTV�
of�an�effort�to�unify�motor�testing�procedures�as�well�as�efƂciency�
CPF�RTQFWEV�NCDGNKPI�TGSWKTGOGPVU�VQ�GPCDNG�OQVQT�RWTEJCUGTU�
worldwide�to�easily�recognize�premium�efƂciency�products.�The�
efƂciency�levels�deƂned�in�IEC/EN�60034-30-1�are�based�on�test�
methods�speciƂed�in�IEC/EN�60034-2-1�which�has�been�updated�
VQ�GFKVKQP��������������
�
6Q�RTQOQVG�VTCPURCTGPE[�KP�VJG�OCTMGV��+'%����������UVCVGU�VJCV�
both�the�efƂciency�class�and�efƂciency�value�must�be�shown�on�
VJG�OQVQT�TCVKPI�RNCVG�CPF�KP�RTQFWEV�FQEWOGPVCVKQP��6JG�FQEW�
mentation�must�clearly�indicate�the�efƂciency�testing�method�used�
CU�VJG�FKHHGTGPV�OGVJQFU�ECP�RTQFWEG�FKHHGTKPI�TGUWNVU�
�

+PVGTPCVKQPCN�OQVQT�GHHKEKGPE[�UVCPFCTFU

Australian MEPS, Australia 
(and New Zealand)
2001 (2002)/rev. 2006

PBE Brazilian Labelling Program, Brazil
2009/IE2 efficiency level 2012

Mexican MEPS, Mexico
2010

EISA, USA
2007/rev. 2010

China Energy Label, China
2008/rev. 2012

Korean MEPS, Korea
2008/introduced in 3 phases 
2008-2011

EU MEPS, EU
EC 640/2009
EU 4/2014

Energy Efficiency Act, Canada
1997/rev. 1999 and 2012

Turkish MEPS, Turkey
2012

Saudi Arabia MEPS

Japanese MEPS
2015

Taiwanese MEPS

Switzerland 
follows EU MEPS
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6JG�HQNNQYKPI�OQVQTU�CTG�GZENWFGF�HTQO�+'%�'0������������

�± 5KPING�URGGF�OQVQTU�YKVJ����QT�OQTG�RQNGU�QT�OWNVK�URGGF�
OQVQTU

�± /QVQTU�EQORNGVGN[�KPVGITCVGF�KPVQ�C�OCEJKPG�
HQT�GZCORNG��
RWOR��HCP�QT�EQORTGUUQT��VJCV�ECPPQV�DG�VGUVGF�UGRCTCVGN[�
HTQO�OCEJKPG

�± $TCMG�OQVQTU��YJGP�VJG�DTCMG�ECP�PQV�DG�FKUOCPVNGF�QT�
UGRCTCVGN[�HGF

+'�%NCUUGU�����RQNG�OQVQTU

�
#$$�CPF�GHHKEKGPE[�UVCPFCTFU
ABB�determines�efƂciency�values�according�to�IEC�60034-2-1�
WUKPI�VJG�NQY�WPEGTVCKPV[�OGVJQF�
K�G��KPFKTGEV�OGVJQF���YKVJ�CF�
FKVKQPCN�NQCF�NQUUGU�FGVGTOKPGF�D[�OGCUWTGOGPV�
�
#U�VJG�YQTNF�OCTMGV�NGCFGT��#$$�QHHGTU�VJG�NCTIGUV�TCPIG�QH�.8�
motors�available.�It�has�long�advocated�the�need�for�efƂciency�in�
motors,�and�high�efƂciency�products�have�formed�the�core�of�its�
RQTVHQNKQ�HQT�OCP[�[GCTU��6JG�EQTG�QH�#$$oU�2TQEGUU�RGTHQTOCPEG�
TCPIG�KU�DCUGF�QP�HWNN�TCPIG�KP�+'��CPF�+'��OQVQTU���YKVJ�OCP[�
CXCKNCDNG�HTQO�UVQEM��9G�CNUQ�UWRRN[�+'��OQVQTU�HQT�CFFKVKQPCN�
GPGTI[�UCXKPIU�
�

+'%�'0�����������������
IEC/EN�60034-30-1:2014�deƂnes�four�International�EfƂciency�(IE)�
ENCUUGU�HQT�UKPING�URGGF�GNGEVTKE�OQVQTU�VJCV�CTG�TCVGF�CEEQTF�
KPI�VQ�+'%���������QT�+'%���������
GZRNQUKXG�CVOQURJGTGU��CPF�
FGUKIPGF�HQT�QRGTCVKQP�QP�UKPWUQKFCN�XQNVCIG�
�
�± IE4�=�Super�premium�efƂciency
�± IE3�=�Premium�efƂciency,�identical�to�‘NEMA�Premium’�in�the�

75#�HQT����*\
�± IE2�=�High�efƂciency,�identical�to�EPAct�in�the�USA�for�60�Hz
�± IE1�=�Standard�efƂciency
�
EfƂciency�levels�deƂned�in�IEC/EN�60034-30-1�are�based�on�test�
methods�speciƂed�in�IEC�60034-2-1.
�
+'%�'0������������EQXGTU�RQYGT�TCPIG�����9�VQ������M9��#NN�
VGEJPKECN�EQPUVTWEVKQPU�QH�GNGEVTKE�OQVQTU�CTG�EQXGTGF�CU�NQPI�CU�
VJG[�CTG�TCVGF�HQT�FKTGEV�QP�NKPG�QRGTCVKQP��6JG�EQXGTCIG�QH�VJG�
UVCPFCTF�KPENWFGU���
�
�± 5KPING�URGGF�GNGEVTKE�OQVQTU�
UKPING�CPF�VJTGG�RJCUG������CPF�

���*\
�± ��������CPF���RQNGU
�± 4CVGF�QWVRWV�20�HTQO������M9�VQ������M9
�± 4CVGF�XQNVCIG�70�CDQXG����8�WR�VQ���M8
�± /QVQTU��ECRCDNG�QH�EQPVKPWQWU�QRGTCVKQP�CV�VJGKT�TCVGF�RQYGT�

with�a�temperature�rise�within�the�speciƂed�insulation�tem�
RGTCVWTG�ENCUU��

�± /QVQTU��OCTMGF�YKVJ�CP[�CODKGPV�VGORGTCVWTG�YKVJKP�VJG�
TCPIG�QH������%�VQ�
����%

�± /QVQTU��OCTMGF�YKVJ�CP�CNVKVWFG�WR�VQ������O�CDQXG�UGC�NGXGN
�
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/KPKOWO�GHHKEKGPE[�XCNWGU��FGHKPGF�KP�+'%�'0�������������
�����
TGHGTGPEG�XCNWGU�CV����*\��DCUGF�QP�VGUV�OGVJQFU�
URGEKHKGF�KP�+'%�����������YJKEJ�JCU�DGGP�WRFCVGF�VQ�
GFKVKQP���������������

1WVRWV +'��
Standard�efƂciency

+'�
High�efƂciency

+'�
Premium�efƂciency

+'�
Super�Premium�efƂciency
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'7�/'25�s�'HHKEKGPE[�TGSWKTGOGPVU�HQT�NQY�XQNVCIG�OQVQTU�KP�
'WTQRG

�
#$$�CPF�'7�/'25
#V�#$$�YG�JCXG�NQPI�URQMGP�QWV�KP�HCXQT�QH�GHHQTVU�VQ�DQQUV�
energy�efƂciency�and�reduce�emissions.�We�play�an�active�role�in�
organizations�that�set�efƂciency�standards,�and�we�are�happy�to�
UGG�/'25�DGKPI�CFQRVGF�KP�OQTG�CPF�OQTG�EQWPVTKGU�CTQWPF�VJG�
YQTNF��9G�JQRG�VJG�CWVJQTKVKGU�YKNN�OCKPVCKP�VJG�OQOGPVWO�CPF�
VCMG�/'25�HQTYCTF��+'%�UVCPFCTFU�OQXG�HCUV��CPF�CEVKXG�YQTM�
KU�PGGFGF�VQ�DTKPI�VJG�UEQRG�QH�'7�/'25�KPVQ�NKPG�YKVJ�+'%�'0�
������������'7�/'25�JCU�CP�KORQTVCPV�TQNG�VQ�RNC[�KP�JGNRKPI�
'WTQRGCP�KPFWUVT[�VQ�OCKPVCKP�CPF�ITQY�KVU�EQORGVKVKXGPGUU�
�
/CTMKPIU�CPF�FQEWOGPVCVKQP

�

�

(TQO�,CPWTC[��UV������VJG�UVCIG���TGSWKTGOGPVU�HQT�'7�/'25�
CNNQY�+'��OQVQTU�VQ�DG�WUGF�QPN[�YJGP�VJG[�CTG�HGF�D[�C�85&��
6JGUG�OQVQTU�
�������M9��OWUV�DG�OCTMGF�UQ�VJCV�VJG�EQORWN�
UQT[�PGGF�VQ�DG�WUGF�YKVJ�C�FTKXG�DGEQOGU�GXKFGPV��#$$�WUGU�VJG�
HQNNQYKPI�UVKEMGTU�HQT�VJG�OCTMKPI��
�

/CPFCVQT[�/'25�TGSWKTGOGPVU
'7�/'25�
'WTQRGCP�/KPKOWO�'PGTI[�2GTHQTOCPEG�5VCPFCTF��
sets�mandatory�minimum�efƂciency�levels�for�electric�motors�
KPVTQFWEGF�KPVQ�VJG�'WTQRGCP�OCTMGV��+V�KU�DCUGF�QP�'WTQRGCP�
%QOOKUUKQP�4GIWNCVKQP�'%����������CPF�CP�COGPFOGPV�RCUUGF�
KP�������4GIWNCVKQP�'7��������
�
/'25�UEQRG
6JG�/'25�UEJGOG�EQXGTU��������CPF���RQNG�UKPING�URGGF��VJTGG�
RJCUG�KPFWEVKQP�OQVQTU�KP�C�RQYGT�TCPIG������VQ�����M9��TCVGF�
WR�VQ������8�QP�VJG�DCUKU�QH�EQPVKPWQWU�FWV[�QRGTCVKQP��6JG�
UEJGOG�KU�DGKPI�KORNGOGPVGF�KP�VJTGG�UVCIGU�
�
�± Stage�1:�16�June�2011:�Motors�must�meet�the�IE2�efƂciency�

NGXGN
�± 5VCIG������,CPWCT[�������/QVQTU�YKVJ�C�TCVGF�QWVRWV�QH�����

-�375�kW�must�meet�EITHER�the�IE3�efƂciency�level�if�driven�
direct-on-line�OR�the�IE2�level�if�Ƃtted�with�a�variable�speed�
FTKXG

�± 5VCIG������,CPWCT[�������/QVQTU�YKVJ�C�TCVGF�QWVRWV�QH������
-�375�kW�must�meet�EITHER�the�IE3�efƂciency�level�if�driven�
direct-on-line�OR�the�IE2�level�if�Ƃtted�with�a�variable�speed�
FTKXG

�
6JG�COGPFOGPV�
4GIWNCVKQP�'7���������FKF�PQV�EJCPIG�VJG�
UEQRG�QH�'7�/'25�DWV�KV�FKF�EJCPIG�VJG�FGVCKNU�EQPEGTPKPI�YJKEJ�
OQVQTU�CTG�GZENWFGF�
�
'HHKEKGPE[�VGUVKPI�OGVJQFU
Motor�losses�and�efƂciency�values�in�the�EU�MEPS�scheme�
must�be�determined�using�the�methods�speciƂed�in�standard�IEC�
60034-2-1:06-2014.�International�efƂciency�classes�(IE4,�IE3,�IE2�
and�IE1)�are�deƂned�in�standard�IEC�60034-30-1.�
�
%QORWNUQT[�GHHKEKGPE[�NGXGNU
The�table�of�minimum�efƂciency�values�on�the�previous�page�
UJQYU�XCNWGU�CEEQTFKPI�VQ�+'%������������������2NGCUG�PQVG�
VJCV�VJKU�UVCPFCTF�EQXGTU�C�YKFGT�TCPIG�QH�OQVQTU�VJCP�'7�/'25��
YJKEJ�KU�UVKNN�DCUGF�QP�VJG�RTGXKQWU�UVCPFCTF�
+'%������������
SpeciƂcally,�EU�MEPS�does�not�apply�to�8-pole�motors,�or�to�mo�
VQTU�TCVGF�DGNQY������QT�CDQXG�����M9��+'��OQVQTU�JCXG�DGGP�GZ�
ENWFGF�HTQO�VJG�'WTQRGCP�OCTMGV�UKPEG�'7�/'25�ECOG�KPVQ�HQTEG�
QP����,WPG�������4GIWNCVKQP�'%����������TGSWKTGF�VJG�HQNNQYKPI�
KPHQTOCVKQP�QP�VJG�OQVQT�TCVKPI�RNCVG�CPF�KP�OQVQT�FQEWOGPVCVKQP�
�
�± Lowest�nominal�efƂciency�at�100%,�75%�and�50%�rated�load
�± EfƂciency�level�(IE2,�IE3�or�IE4)
�± ;GCT�QH�OCPWHCEVWTG
�
6JGUG�TGSWKTGOGPVU�YGTG�TGNCZGF�D[�COGPFOGPV�'7��������HQT�
UOCNN�OQVQTU�YJGTG�VJG�TCVKPI�RNCVG�KU�VQQ�UOCNN�VQ�CEEQOOQFCVG�
the�full�set�of�Ƃgures.�In�such�cases�manufacturers�are�now�al�
lowed�to�show�only�the�efƂciency�for�100%�rated�load.
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(QQV�OQWPVGF�OQVQT

%QFG�+���EQFG�++ 2TQFWEV�EQFG�RQU����

#��HQQV�OQWPVGF��VGTO��DQZ�VQR
4��HQQV�OQWPVGF��VGTO��DQZ�4*5
.��HQQV�OQWPVGF��VGTO��DQZ�.*5

+/�$� +/�8� +/�8� +/�$� +/�$� +/�$�

+/����� +/����� +/����� +/����� +/����� +/�����

Flange-mounted�motor,�large�ƃange

%QFG�+���EQFG�++ 2TQFWEV�EQFG�RQU����

B:�ƃange�mounted,�large�ƃange

+/�$� +/�8� +/�8� �� �� ��

+/����� +/����� +/����� +/����� +/����� +/�����

Flange-mounted�motor,�small�ƃange

%QFG�+���EQFG�++ 2TQFWEV�EQFG�RQU����

C:�ƃange�mounted,�small�ƃange

+/�$�� +/�8�� +/�8�� �� �� ��

+/����� +/����� +/����� +/����� +/����� +/�����

Foot-�and�ƃange-mounted�motor�with�feet,�large�ƃange

%QFG�+���EQFG�++ 2TQFWEV�EQFG�RQU����

H:�foot/ƃange-mounted,�term.�box�top
S:�foot/ƃange-mounted,�term.�box�RHS
T:�foot/ƃange-mounted,�term.�box�LHS

+/�$�� +/�8�� +/�8�� �� �� ��

+/����� +/����� +/����� +/����� +/����� +/�����

Foot-�and�ƃange-mounted�motor�with�feet,�small�ƃange

%QFG�+���EQFG�++ 2TQFWEV�EQFG�RQU����

J:�foot/ƃange-mounted,�small�ƃange

+/�$�� +/�8��

+/����� +/����� +/����� +/����� +/����� +/�����

Foot-mounted�motor,�shaft�with�free�extensions

%QFG�+���EQFG�++ 2TQFWEV�EQFG�RQU����

+/����� +/����� +/����� +/����� +/����� +/�����

���0QV�UVCVGF�KP�+'%���������
0QVG��+H�VJG�OQVQT�KU�OQWPVGF�UJCHV�WRYCTFU��VCMG�OGCUWTGU�VQ�RTGXGPV�YCVGT�QT�CP[�QVJGT�NKSWKF�HTQO�TWPPKPI�FQYP�VJG�UJCHV�KPVQ�VJG�OQVQT�

�

/QWPVKPI�CTTCPIGOGPVU
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&GUKIPCVKQP�U[UVGO�EQPEGTPKPI�OGVJQFU�QH�EQQNKPI�TGHGTU�VQ�UVCPFCTF�+'%���������
�

�

2QUKVKQP��
�� (TGG�EKTEWNCVKQP�
QRGP�EKTEWKV�

�� (TGG�EKTEWNCVKQ�
QRGP�EKTEWKV�

2QUKVKQP��
#� For�air�(omitted�for�simpliƂ�ed�designation)

2QUKVKQP��
�� (TGG�EQPXGEVKQP

�� 5GNH�EKTEWNCVKQP

�� /CEJKPG�OQWPVGF�KPFGRGPFGPV�EQORQPGPV

2QUKVKQP��
#� For�air�(omitted�for�simpliƂ�ed�designation)

9� (QT�YCVGT

2QUKVKQP��
�� (TGG�EQPXGEVKQP

�� 5GNH�EKTEWNCVKQP

�� /CEJKPG�OQWPVGF�KPFGRGPFGPV�EQORQPGPV

�� 4GNCVKXG�FKURNCEGOGPV

�

)GPGTCN�KPHQTOCVKQP
%QQNKPI
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+-�EQFG
ClassiƂcation�of�degrees�of�protection�provided�by�enclosure�for�
OQVQTU�CICKPUV�GZVGTPCN�OGEJCPKECN�KORCEVU�

2QUKVKQP��

4GNCVKQP�DGVYGGP�+-�EQFG�CPF�KORCEV�GPGTI[�

+-�EQFG �+ORCEV�GPGTI[�,QWNG

�� 0QV�RTQVGEVGF�CEEQTFKPI�VQ�'0������

��� ����

��� ���

��� ����

��� ���

��� ���

��� �

��� �

��� ��
#$$�5VCPFCTF�

��� ��

��� ��

�

ClassiƂcation�of� degrees�of�protection�provided�by� enclosures�of�
TQVCVKPI�OCEJKPGU�CTG�TGHGTU�VQ�

�± 5VCPFCTF�+'%���������QT�'0�������HQT�+2�EQFG
�± 5VCPFCTF�'0�������HQT�+-�EQFG
�
+2�RTQVGEVKQP
2TQVGEVKQP�QH�RGTUQPU�CICKPUV�IGVVKPI�KP�EQPVCEV�YKVJ�
QT�CRRTQCEJ�
KPI��NKXG�RCTVU�CPF�CICKPUV�EQPVCEV�YKVJ�OQXKPI�RCTVU�KPUKFG�VJG�
GPENQUWTG��#NUQ�RTQVGEVKQP�QH�VJG�OCEJKPG�CICKPUV�KPITGUU�QH�UQNKF�
HQTGKIP�QDLGEVU��2TQVGEVKQP�QH�OCEJKPGU�CICKPUV�VJG�JCTOHWN�GHHGEVU�
FWG�VQ�VJG�KPITGUU�QH�YCVGT�

2QUKVKQP��

�� /QVQTU�RTQVGEVGF�CICKPUV�UQNKF�QDLGEVU�ITGCVGT�VJCP����OO

�� /QVQTU�RTQVGEVGF�CICKPUV�UQNKF�QDLGEVU�ITGCVGT�VJCP���OO

�� &WUV�RTQVGEVGF�OQVQTU

�� &WUV�VKIJV�OQVQTU

2QUKVKQP��

�� /QVQTU�RTQVGEVGF�CICKPUV�URTC[KPI�YCVGT

�� /QVQTU�RTQVGEVGF�CICKPUV�URNCUJKPI�YCVGT

�� /QVQTU�RTQVGEVGF�CICKPUV�YCVGT�LGVU

�� /QVQTU�RTQVGEVGF�CICKPUV�JGCX[�UGCU

�

)GPGTCN�KPHQTOCVKQP
&GITGGU�QH�RTQVGEVKQP��+2�EQFG�+-�EQFG
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)GPGTCN�KPHQTOCVKQP
+PUWNCVKQP

#$$�WUGU�ENCUU�(�KPUWNCVKQP��YJKEJ��YKVJ�VGORGTCVWTG�TKUG�$��KU�VJG�
OQUV�EQOOQP�TGSWKTGOGPV�COQPI�KPFWUVT[�VQFC[�
�
6JG�WUG�QH�ENCUU�(�KPUWNCVKQP�YKVJ�ENCUU�$�VGORGTCVWTG�TKUG�
IKXGU�#$$�RTQFWEVU�C�����%�UCHGV[�OCTIKP��6JKU�ECP�DG�WUGF�
VQ�KPETGCUG�VJG�NQCFKPI�HQT�NKOKVGF�RGTKQFU��VQ�QRGTCVG�CV�JKIJGT�
CODKGPV�VGORGTCVWTGU�QT�CNVKVWFGU��QT�YKVJ�ITGCVGT�XQNVCIG�CPF�
HTGSWGPE[�VQNGTCPEGU��+V�ECP�CNUQ�DG�WUGF�VQ�GZVGPF�KPUWNCVKQP��(QT�
KPUVCPEG��C����-�VGORGTCVWTG�TGFWEVKQP�YKNN�GZVGPF�VJG�KPUWNCVKQP�
NKHG�
�
6JGTOCN�ENCUU�����
$�
�± 0QOKPCN�CODKGPV�VGORGTCVWTG�����%
�± /CZ�RGTOKUUKDNG�VGORGTCVWTG�TKUG����-
�± *QV�URQV�VGORGTCVWTG�OCTIKP����-
�
6JGTOCN�ENCUU�����
(�
�± 0QOKPCN�CODKGPV�VGORGTCVWTG�����%
�± /CZ�RGTOKUUKDNG�VGORGTCVWTG�TKUG�����-
�± *QV�URQV�VGORGTCVWTG�OCTIKP����-
�
6JGTOCN�ENCUU�����
*�
�± 0QOKPCN�CODKGPV�VGORGTCVWTG�����%
�± /CZ�RGTOKUUKDNG�VGORGTCVWTG�TKUG�����-
�± *QV�URQV�VGORGTCVWTG�OCTIKP����-
�
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5CHGV[�OCTIKPU�RGT�VJGTOCN�ENCUU

�
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6JG�KORCEV�QP�VGORGTCVWTG�TKUG�ECWUGF�D[�XQNVCIG�CPF�HTGSWGPE[�
ƃuctuation�is�deƂned�in�IEC�60034-1.�The�standard�divides�the�
EQODKPCVKQPU�KPVQ�VYQ�\QPGU��#�CPF�$��<QPG�#�KU�VJG�EQODKPCVKQP�
of�voltage�deviation�of�+/-5�%�and�frequency�deviation�of�+/-2�%.�
Zone�B�is�the�combination�of�voltage�deviation�of�+/-10�%�and�
frequency�deviation�of�+3/-5�%.�This�is�illustrated�in�Ƃgure�below.
�
/QVQTU�CTG�ECRCDNG�QH�UWRRN[KPI�VJG�TCVGF�VQTSWG�KP�DQVJ�\QPGU�#�
CPF�$��DWV�VJG�VGORGTCVWTG�TKUG�YKNN�DG�JKIJGT�VJCP�CV�TCVGF�XQNVCIG�
CPF�HTGSWGPE[��/QVQTU�ECP�DG�TWP�KP�\QPG�$�QPN[�HQT�C�UJQTV�RGTKQF�
QH�VKOG�
�

1

2

3

Y

X
1.00 1.02

0.90

0.98

1.10

0.93

0.95

1.05

1.03

0.95

1.09

(KIWTG��8QNVCIG�CPF�HTGSWGPE[�FGXKCVKQP�KP�\QPGU�#�CPF�$�

�
-G[

:�CZKU� HTGSWGPE[�R�W�

;�CZKU� XQNVCIG�R�W�

� \QPG�#

� \QPG�$�
QWVUKEG�\QPG�#

� TCVKPI�RQKPV

�

)GPGTCN�KPHQTOCVKQP
8QNVCIG�CPF�HTGSWGPE[
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+'��CPF�+'��)GPGTCN�RGTHQTOCPEG�ECUV�KTQP�OQVQTU
5K\GU����VQ�����������VQ�����M9

1TFGTKPI�KPHQTOCVKQP� ��

4CVKPI�RNCVGU� ��

6GEJPKECN�FCVC�+'��

�����T�OKP�OQVQTU�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

�����T�OKP�OQVQTU�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

�����T�OKP�OQVQTU�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

6GEJPKECN�FCVC�+'��

�����T�OKP�OQVQTU�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

�����T�OKP�OQVQTU�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

�����T�OKP�OQVQTU�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

8CTKCPV�EQFGU� ��

/GEJCPKECN�FGUKIP� ��

$GCTKPIU�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

6GTOKPCN�DQZ�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
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XCTKCPVU�VJCV�ECPPQV�DG�WUGF�VQIGVJGT��

(TCOG�UK\G

%QFG�8CTKCPVU�/�$#: �� �� �� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

$GCTKPIU�CPF�.WDTKECVKQP

��� 4QNNGT�DGCTKPI�CV�&�GPF� � � � � � � ● ● ● ● ● ● ● ●
��� $GCTKPIU�TGITGCUCDNG�XKC�ITGCUG�PKRRNGU� � � � � � ● ● ● ● ● ● ○ ○ ○
��� 52/�EQORCVKDNG�PKRRNGU�HQT�XKDTCVKQP�OGCUWTGOGPV � � � � � � ● ● ● ● ● ● ● ●

$TCPEJ�UVCPFCTF�FGUKIPU

��� 5VCKPNGUU�UVGGN���CEKF�RTQQH�DQNVU� ● ● ● ● ● ● ● ● ● ● ● ● ● ●

%QQNKPI�U[UVGO

��� .KIJV�CNNQ[�OGVCN�HCP ● ● ● ● ● ● ● ● ● ● ● ● ● ●
��� 5GRCTCVG�OQVQT�EQQNKPI�
HCP�CZKCN��0�GPF�� ● ● ● ● ● ● ● ● ● ● ● ● ● �

&TCKP�JQNGU

��� 2NWIIGF�GZKUVKPI�FTCKP�JQNGU� ● ● ● ● ● ● ● ● ● ● ● ● ● ●

'CTVJKPI�DQNV

��� 'ZVGTPCN�GCTVJKPI�DQNV ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

*GCVKPI�GNGOGPVU

��� *GCVKPI�GNGOGPV����������8 ● ● ● ● ● ● ● ● ● ● ● ● ● ●
��� *GCVKPI�GNGOGPV������������8 ● ● ● ● ● ● ● ● ● ● ● ● ● ●

/CTKPG

��� FulƂlling�Lloyds�Register�of�Shipping�(LR)�requirements,�without�certiƂcate�(non-essential�
FWV[�QPN[�

● ● ● ● ● ● ● ● ● ● ● ● ● ●

��� FulƂlling�Det�Norske�Veritas�(DNV)�requirements,�without�certiƂcate�(non-essential�duty�
QPN[�

● ● ● ● ● ● ● ● ● ● ● ● ● ●

��� FulƂlling�Bureau�Veritas�(BV)�requirements,�without�certiƂcate(non-essential�duty�only) ● ● ● ● ● ● ● ● ● ● ● ● ● ●
��� FulƂlling�American�Bureau�of�Shipping�(ABS)�requirements,�without�certiƂcate�(non-

GUUGPVKCN�FWV[�QPN[�
● ● ● ● ● ● ● ● ● ● ● ● ● ●

��� FulƂlling�Germanischer�Lloyd�(GL)�requirements,�without�certiƂcate�(non-essential�duty�
QPN[�

● ● ● ● ● ● ● ● ● ● ● ● ● ●

/QWPVKPI�CTTCPIGOGPVU

��� IM�2101�foot/ƃange�mounted,�IEC�ƃange,�from�IM�1001�(B34�from�B3). ● ● ● ● ● ● � � � � � � � �
��� IM�2001�foot/ƃange�mounted,�IEC�ƃange,�from�IM�1001�(B35�from�B3). ● ● ● ● ● ● ● ● ● ● ● ● ● ●
��� IM�3601�ƃange�mounted,�IEC�ƃange,�from�IM�3001�(B14�from�B5). ● ● ● ● ● ● � � � � � � � �
��� IM�3001�ƃange�mounted,�IEC�ƃange,�from�IM�3601�(B5�from�B14). ● ● ● ● ● ● � � � � � � � �
��� ModiƂed�for�speciƂed�mounting�position�differing�from�IM�B3�(1001),�IM�B5�(3001),�B14�


�������+/�$���
�������+/�$���
�����
● ● ● ● ● ● ● ● ● ● ● ● ● ●

2CKPVKPI

��� 5RGEKCN�RCKPV�EQNQT��UVCPFCTF�ITCFG ● ● ● ● ● ● ● ● ● ● ● ● ● ●

2TQVGEVKQP

��� 2TQVGEVKXG�TQQH��XGTVKECN�OQVQT��UJCHV�FQYP� ● ● ● ● ● ● ● ● ● ● ● ● ● ●
��� 4CFKCN�UGCN�CV�&�GPF��0QV�RQUUKDNG�HQT���RQNG�������CPF�����HTCOGU ● ● ● ● ● ● ● ● ● ● ● ● ● ●
��� &GITGG�QH�RTQVGEVKQP�+2��� ● ● ● ● ● ● ● ● ● ● ● ● ● ●
��� &GITGG�QH�RTQVGEVKQP�+2��� ● ● ● ● ● ● ● ● ● ● ● ● ● ●
��� )COOC�UGCN�CV�&�GPF� ● ● ● ● ● ● ● ● ● ● ● ● ● ●

4CVKPI���KPUVTWEVKQP�RNCVGU

��� 4GUVCORKPI�XQNVCIG��HTGSWGPE[�CPF�QWVRWV��EQPVKPWQWU�FWV[� ● ● ● ● ● ● ● ● ● ● ● ● ● ●
��� 4GUVCORKPI�QWVRWV�
OCKPVCKPGF�XQNVCIG��HTGSWGPE[���KPVGTOKVVGPV�FWV[� ● ● ● ● ● ● ● ● ● ● ● ● ● ●
��� 5VCKPNGUU�UVGGN�TCVKPI�RNCVG ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○
��� Mounting�of�additional�identiƂcation�plate,�stainless. ● ● ● ● ● ● ● ● ● ● ● ● ● ●
��� #FFKVKQPCN�RNCVG�YKVJ�VGZV�p/CFG�KPeq ● ● ● ● ● ● ● ● ● ● ● ● ● ●
��� #FFKVKQPCN�TCVKPI�RNCVG�FGNKXGTGF�NQQUG� ● ● ● ● ● ● ● ● ● ● ● ● ● ●
��� (TGSWGPE[�EQPXGTVGT�TCVKPI�RNCVG��4CVKPI�FCVC�CEEQTFKPI�VQ�SWQVCVKQP� ● ● ● ● ● ● ● ● ● ● ● ● ● ●
��� 4CVKPI�RNCVG�YKVJ�#$$�UVCPFCTF�NQCFCDKNKV[�XCNWGU�HQT�85&�QRGTCVKQP��1VJGT�CWZKNKCTKGU�HQT�

85&�QRGTCVKQP�VQ�DG�UGNGEVGF�CU�PGEGUUCT[�
� � � � � ● ● ● ● ● ● ● ● ●

5VCPFCTFU�CPF�4GIWNCVKQPU

��� +'��OQVQT�PQV�HQT�UCNG�HQT�WUG�KP�'7 ● ● ● ● ● ● ● ● ● ● ● ● ● ●
��� %JKPC�GPGTI[�NCDGN ● ● ● ● ● ● ● ● ● ● ● ● ● ●
��� #WUVTCNKCP�/'25 � � � � � ● ● ● ● ● ● ● ● ●

○�=�Included�as�standard�│�●�=�Available�as�option�│��-�=�Not�applicable

8CTKCPV�EQFGU
+'��CPF�+'��)GPGTCN�RGTHQTOCPEG�ECUV�KTQP�OQVQTU



��#$$�/QVQTU�CPF�)GPGTCVQTU��^���#--�������'0��������

(TCOG�UK\G

%QFG�8CTKCPVU�/�$#: �� �� �� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

��� 9+/'5�����K��%QORNKCPV�&GUKIP�HQT�&1.�QRGTCVKQP � � � � � ● ● ● ● ● ● ● ● ●

5VCVQT�YKPFKPI�VGORGTCVWTG�UGPUQTU

��� $KOGVCN�FGVGEVQTU��DTGCM�V[RG�
0%%���
��KP�UGTKGU�������–%��KP�UVCVQT�YKPFKPI ● ● ● ● ● ● ● ● ● ● ● ● ● ●
��� 26%���VJGTOKUVQTU�
��KP�UGTKGU�������–%��KP�UVCVQT�YKPFKPI ● ● ● ● ● ● ● ● ● ● ● ● ● ●
��� 26%���VJGTOKUVQTU�
��KP�UGTKGU�������–%��KP�UVCVQT�YKPFKPI ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○
��� 26%���VJGTOKUVQTU�
�Z��KP�UGTKGU�������–%��KP�UVCVQT�YKPFKPI ● ● ● ● ● ● ● ● ● ● ● ● ● ●
��� 2V������YKTG�KP�UVCVQT�YKPFKPI����RGT�RJCUG ● ● ● ● ● ● ● ● ● ● ● ● ● ●

6GTOKPCN�DQZ

��� %CDNG�GPVT[�.*5�
UGGP�HTQO�&�GPF�� ● ● ● ● ● ● ● ● ● ● ● ● ● ●
��� 5VCPFCTF�OGVCN�ECDNG�INCPF� ● ● ● ● ● ● ● ● ● ● ● ● ● ●
��� 5VCPFCTF�RNCUVKE�ECDNG�INCPF ● ● ● ● ● ● ● ● ● ● ● � � �
��� 6YQ�UVCPFCTF�RNCUVKE�ECDNG�INCPFU ● ● ● ● ● ● ● ● ● ● ● � � �
��� ��Z����FGIT�VWTPCDNG�VGTOKPCN�DQZ� ● ● ● ● ● ● ○ ○ ○ ○ ○ ○ ○ ○
��� 5GRCTCVG�VGTOKPCN�DQZ�HQT�CWZKNKCTKGU��UVCPFCTF�OCVGTKCN� ● ● ● ● ● ● ● ● ● ● ● � � �
��� 6QR�OQWPVGF�UGRCTCVG�VGTOKPCN�DQZ�HQT�OQPKVQTKPI�GSWKROGPV� � � � � � � � � � � � ● ● ●
��� 6YQ�UVCPFCTF�OGVCN�ECDNG�INCPFU� ● ● ● ● ● ● ● ● ● ● ● ● ● ●

6GUVKPI

��� 6[RG�VGUV�TGRQTV�HTQO�C�ECVCNQIWG�OQVQT�����8���*\� ● ● ● ● ● ● ● ● ● ● ● ● ● ●
��� 4QWVKPG�VGUV�TGRQTV� ● ● ● ● ● ● ● ● ● ● ● ● ● ●

8CTKCDNG�URGGF�FTKXGU

��� 2TGRCTGF�HQT�JQNNQY�UJCHV�RWNUG�VCEJQ�
.�.�GSWKXCNGPV�� � � � � � � ● ● ● ● ● ● ● ●
��� �����RWNUG�VCEJQ�
.�.����������������� � � � � � � ● ● ● ● ● ● ● ●
��� �����RWNUG�VCEJQ�
.�.����������������� � � � � � � ● ● ● ● ● ● ● ●
��� +PUWNCVGF�DGCTKPI�CV�0�GPF� � � � � � � � � � � � ● ● ●
��� '/%�ECDNG�GPVT[� ● ● ● ● ● ● ● ● ● ● ● ● ● ●

○�=�Included�as�standard�│�●�=�Available�as�option�│��-�=�Not�applicable

�
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General�performance�motors�are�normally�Ƃtted�with�single-row�
FGGR�ITQQXG�DCNN�DGCTKPIU��CU�UJQYP�KP�VJG�VCDNG�DGNQY�
�
+H�VJG�DGCTKPI�CV�VJG�&�GPF�KU�TGRNCEGF�YKVJ�C�TQNNGT�DGCTKPI�
07��
QT�0,����JKIJGT�TCFKCN�HQTEGU�ECP�DG�JCPFNGF��4QNNGT�DGCTKPIU�CTG�
UWKVCDNG�HQT�DGNV�FTKXG�CRRNKECVKQPU�CPF�ECP�DG�QTFGTGF�YKVJ�XCTKCPV�
EQFG�����
�

5VCPFCTF�CPF�CNVGTPCVKXG�FGUKIPU

/QVQT�UK\G 2QNGU

5VCPFCTF�FGUKIP #NVGTPCVKXG�FGUKIP

&GGR�ITQQXG�DCNN�DGCTKPIU &GGR�ITQQXG�DCNN�DGCTKPIU

4QNNGT�DGCTKPIU�
8%����

&�GPF 0�GPF &�GPF

�� ����� ������<�%� ������<�%�

�� ����� ������<�%� ������<�%�

�� ����� ������<�%� ������<�%�

��� ����� ������<�%� ������<�%�

��� ����� ������<�%� ������<�%�

��� ����� ������<�%� ������<�%� 07�����'%2�%�

��� ����� ������<�%� ������<�%� 07�����'%2�%�

��� ����� ������<�%� ������<�%� 07�����'%2�%�

��� ����� ������<�%� ������<�%� 07�����'%2�%�

��� ����� ������<�%� ������<�%� 07�����'%2�%�

��� ����� ������<�%� ������<�%� 07�����'%2�%�

��� ����� �����%� �����%� 07�����'%2�%�

��� � �����%� �����%� 07�����'%2�%�

��� ����� �����%� �����%� 07�����'%2�%�

��� � �����%� �����% 07�����'%2�%�

��� ����� �����%� �����%� 07�����'%2�%�

�
#ZKCNN[�NQEMGF�DGCTKPIU
#NN�OQVQTU�CTG�GSWKRRGF�CU�UVCPFCTF�YKVJ�CP�CZKCNN[�NQEMGF�DGCTKPI�
CV�VJG�&�GPF�
�

/GEJCPKECN�FGUKIP
$GCTKPIU



��#$$�/QVQTU�CPF�)GPGTCVQTU��^���#--�������'0��������

/GEJCPKECN�FGUKIP
4CFKCN�HQTEGU

2GTOKUUKDNG�NQCFKPI�QP�VJG�UJCHV
6JG�HQNNQYKPI�VCDNG�UJQYU�RGTOKUUKDNG�TCFKCN�HQTEGU�QP�VJG�UJCHV�
KP�0GYVQPU��CUUWOKPI�\GTQ�CZKCN�HQTEG��C�����%�CODKGPV�VGORGTC�
VWTG��CPF�PQTOCN�EQPFKVKQPU��6JG�XCNWGU�CTG�IKXGP�HQT�C�ECNEWNCVGF�
DGCTKPI�NKHG�QH��������CPF��������JQWTU�RGT�OQVQT�UK\G�
�
6JGUG�ECNEWNCVGF�XCNWGU�HWTVJGT�CUUWOG�OQWPVKPI�RQUKVKQP�+/�$��

HQQV�OQWPVGF���YKVJ�HQTEG�FKTGEVGF�UKFGYC[U��+P�UQOG�ECUGU��VJG�
UVTGPIVJ�QH�VJG�UJCHV�CHHGEVU�RGTOKUUKDNG�HQTEGU�
�
2GTOKUUKDNG�NQCFU�QH�UKOWNVCPGQWU�TCFKCN�CPF�CZKCN�HQTEGU�ECP�DG�
UWRRNKGF�QP�TGSWGUV�
�
+H�VJG�TCFKCN�HQTEG�KU�CRRNKGF�DGVYGGP�RQKPVU�:��CPF�:OCZ��VJG�
RGTOKUUKDNG�HQTEG�(4�ECP�DG�ECNEWNCVGF�YKVJ�VJG�HQNNQYKPI�HQTOWNC�

FR = FX0 - 

X
 (FX0 - FXmax)E

9JGTG�

'� NGPIVJ�QH�VJG�UJCHV�GZVGPUKQP�KP�VJG�UVCPFCTF�XGTUKQP

�



�� �#--�������'0����������^��#$$�/QVQTU�CPF�)GPGTCVQTU

2GTOKUUKDNG�TCFKCN�HQTEGU��/�$#:�OQVQT�UK\GU���������+'��
CPF�+'�

/QVQT�UK\G 2QNGU .GPIJV�QH�
UJCHV�GZVGP�
UKQP�'�
OO�

$CUKE�FGUKIP�YKVJ�FGGR�ITQQXG�DCNN�DGCTKPIU $CUKE�FGUKIP�YKVJ�FGGR�ITQQXG�TQNNGT�DGCTKPIU
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