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NOTICE AND DISCLAIMER 
 
The information in this publication was considered technically sound by a consensus among persons 
engaged in its development at the time it was approved. Consensus does not necessarily mean there was 
unanimous agreement among every person participating in the development process. 
 
The National Electrical Manufacturers Association (NEMA) standards and guideline publications, of which the 
document herein is one, are developed through a voluntary standards development process. This process 
brings together volunteers and/or seeks out the views of persons who have an interest in the topic covered by 
this publication. Although NEMA administers the process and establishes rules to promote fairness in the 
development of consensus, it does not write the documents, nor does it independently test, evaluate, or verify 
the accuracy or completeness of any information or the soundness of any judgments contained in its 
standards and guideline publications. 
 
NEMA disclaims liability for any personal injury, property, or other damages of any nature, whether special, 
indirect, consequential, or compensatory, directly or indirectly resulting from the publication, use of, 
application, or reliance on this document. NEMA disclaims and makes no guaranty or warranty, express or 
implied, as to the accuracy or completeness of any information published herein, and disclaims and makes no 
warranty that the information in this document will fulfill any particular purpose(s) or need(s). NEMA does not 
undertake to guarantee the performance of any individual manufacturer’s or seller’s products or services by 
virtue of this standard or guide. 
 
In publishing and making this document available, NEMA is not undertaking to render professional or other 
services for or on behalf of any person or entity, nor is NEMA undertaking to perform any duty owed by any 
person or entity to someone else. Anyone using this document should rely on his or her own independent 
judgment or, as appropriate, seek the advice of a competent professional in determining the exercise of 
reasonable care in any given circumstance. Information and other standards on the topic covered by this 
publication may be available from other sources, which the user may wish to consult for additional views or 
information not covered by this publication. 
 
NEMA has no power, nor does it undertake to police or enforce compliance with the contents of this 
document. NEMA does not certify, test, or inspect products, designs, or installations for safety or health 
purposes. Any certification or other statement of compliance with any health- or safety-related information 
in this document shall not be attributable to NEMA and is solely the responsibility of the certifier or maker 
of the statement. 
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Foreword 
 
The Motor and Generator Section of NEMA published the first edition of MG 10 with the statement to 
periodically review the guide for the purpose of keeping it up to date with advancing technology. This 
edition, MG 10-2013 is the result of this commitment to include typical characteristics of IEC Design H 
and N induction motors and information on the NEMA energy efficient and Premium efficiency motor 
standards. 
 
The goal of this guide is to assist the reader in the choice of equipment for his application. 
The practice of periodically reviewing and updating the guide will be continued. Comments on the guide 
from readers are welcomed and should be addressed to: 
 

Senior Technical Director, Operations 
National Electrical Manufacturers Association 
1300 North 17th Street, Suite 900 
Rosslyn, Virginia 22209 

 
 

Scope 
 

This energy management guide provides practical information concerning the proper selection and 
application of medium AC polyphase squirrel-cage induction motors including installation, operation, and 
maintenance in fixed frequency applications 
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Section 1  
INTRODUCTION 

The shortage and large cost increases of vital national energy resources has demonstrated the need to 
conserve such resources. In 1992 the Energy Policy Act mandated minimum levels of nominal efficiency 
which some classes of motors were required to meet after October 27, 1997. As a result of the market 
demand for standardization in the identification of motors having efficiency that exceeded the levels set 
by  the Energy Policy Act, NEMA introduced the new Premium efficiency motor standard in June of 2001.  
 

In 2007 the U.S. Congress passed the Energy Independence and Security Act increasing the level of the 
efficiency standards on existing covered electric motors and added efficiency standards for additional 
types of electric motors manufactured on or after December 19, 2010.  In February of 2011 NEMA 
revised Premium Efficiency Motor tables for medium motors by adding efficiency values for 8 pole 
Premium efficiency motors. 
 

It is important that motor users and specifiers understand the selection, application, and maintenance of 
electric motors in order to improve the management of electrical energy consumption. Energy 
Management as related to electric motors is the consideration of the factors that contribute to reducing 
the energy consumption of a total electric motor-driven system.  
 
Among the factors to be considered are the motor design and application. 
 
An electric motor is an energy converter, converting electrical energy to mechanical energy. For this 
reason, an electric motor should be considered as always being connected to a driven machine or 
apparatus, with specific operating characteristics, which dictate the starting and running load 
characteristics of the motor. Consequently, the selection of the motor most suitable for a particular 
application is based on many factors, including the requirements of the driven equipment (e.g., starting 
and acceleration, speed, load, duty cycle), service conditions, motor efficiency, motor power factor, and 
initial motor cost. These application factors often conflict with one another. The driven system efficiency is 
the combination of the efficiencies of all of the components in the system. In addition to the motor, these 
components include the driven equipment (such as fans, pumps, and compressors) power transmission 
components (such as belts, pulleys, gears and clutches). Other components which are not a part of the 
driven system will affect the overall system efficiency; some of these are refrigerator and air conditioning 
evaporator and condenser coils, piping associated with pumps, ducts and baffles associated with fans 
and blowers, and motor controllers (ac variable speed drives and power factor controller). 
 
Good energy management is the successful application of the motor controller, motor, and the driven 
components that results in the least consumption of energy. Since all motors do not have the same 
efficiency, careful consideration must be given to their selection and application. 
 
 
1.1 REFERENCED STANDARDS 

Canadian Standards Association 
178 Rexdale Boulevard 

Toronto, Ontario, Canada M9W 1R3 
 

CSA 390-10   Energy Efficiency Test Methods for Three-Phase Induction Motors 
 
 

Institute of Electrical and Electronics Engineers (IEEE)
1
 

                                                      
1
 Also available from ANSI. 




