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NOTICE AND DISCLAIMER

The information in this publication was considered technically sound by the consensus of persons engaged
in the development and approval of the document at the time it was developed. Consensus does not
necessarily mean that there is unanimous agreement among every person participating in the development
of this document.

NEMA standards and guideline publications, of which the document contained herein is one, are developed
through a voluntary consensus 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. Whi'a
NEMA administers the process and establishes rules to promote fairness in the development of concensus,
it does not write the document and it does not independently test, evaluate, or verify the acouracv 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 damage: o1 any
nature whatsoever, whether special, indirect, consequential, or compensatory, directly or in.""rec.'v rasulting
from the publication, use of, application, or reliance on this document.

NEMA disclaims liability for any personal injury, property, or other damages of aii;»ncture whatsoever,
whether special, indirect, consequential, or compensatory, directly or indirec!'v retulting from the
publication, use of, application, or reliance on this document. NEMA disclaims a.xd riakes no guaranty or
warranty, express or implied, as to the accuracy or completeness of any ii.“rmction published herein, and
disclaims and makes no warranty that the information in this document w.' fifill any of your particular
purposes or needs. NEMA does not undertake to guarantee the performrance of any individual manufacturer
or seller’s products or services by virtue of this standard or guide.

In publishing and making this document available, NEMA is nct ui der aking to render professional or other
services for or on behalf of any person or entity, nor is NEM; " un.'ertaking to perform any duty owed by any
person or entity to someone else. Anyone using this dociaer' should rely on his or her own independent
judgment or, as appropriate, seek the advice of a comj ster't professional in determining the exercise of
reasonable care in any given circumstances. Information aid other standards on the topic covered by this
publication may be available from other sources, v'hich the user may wish to consult for additional views or
information not covered by this publication.

NEMA has no power, nor does it under.ak: to police or enforce compliance with the contents of this
document. NEMA does not certify, tes* 0. inspect products, designs, or installations for safety or health
purposes. Any certification or other s.ate: 2ent of compliance with any health- or safety-related information
in this document shall not be attribtal le to NEMA and is solely the responsibility of the certifier or maker
of the statement.
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Foreword

This guide was developed by the Motor and Generator Section and the Industrial Automation Control
Products and Systems Section and approved for publication as an application guide of the National
Electrical Manufacturers Association. This guide is intended to assist users in the proper selection and
application of AC adjustable speed drive systems. The guide is revised periodically to provide for changes
in user needs, advances in technology, and changing economic trends. All persons having experience in
the selection, use, or manufacture of electric motors and adjustable speed drives are encouraged to
submit recommendations that will improve the usefulness of this guide. Inquiries, comments, and
proposed or recommended revisions should be submitted to the Motor and Generator Section and the
Industrial Automation Control Products and Systems Section by contacting:

NEMA Technical Operations Department
National Electrical Manufacturers Association
1300 North 17t Street, Suite 900

Rosslyn, VA 22209

The best judgment of the Motor and Generator Section and the Industrial Automatian Cc . trol Products
and Systems Section on the performance and construction of adjustable speed Jrive syst:ms is
represented in this guide. The guide is based upon sound engineering princi.ios, 1 2search, and records
of test and field experience. Also involved is an appreciation of the problem. of rianufacture, installation,
and use derived from consultation with and information obtained from manufacturers, users, inspection
authorities, and others having specialized experience. For systems . te nded for general applications, the
individual companies through normal commercial contact determir~d i formation as to user requirements.
Practical information concerning performance, safety, test, const ucticn, and manufacture of adjustable
speed drive systems is provided in this guide.

In the preparation and revision of these standards, cons’deration has been given to the work of other
organizations whose standards are in any way related to «diustable speed drive systems. Credit is hereby
given to all whose standards may have been helpful in the preparation of this volume.

This application guide was developed jointly hy (hendustrial Automation Control Products and Systems
Section and the Motor and Generator Sec*.c.>. o< ction approval of the guide does not necessarily imply
that all section members voted for its‘appi ~val or participated in its development. At the time this guide
was approved, the Industrial Automatior. Conitrol Products and Systems Section was composed of the
following members:

ABB Inc.—Cary, NC

CARLO GAVAZZ|,"NC.—guffalo Grove, IL
Cummins, Inc.—.'inncapolis, MN

Danfoss VLT L ives —Loves Park, IL

Delta Products Ccrooration—Research Triangle Park, NC
Eaton—I/ei smonee Falls, WI

Electro Suiitch Corporation—Weymouth, MA

Elliott Cantrol Company, Ltd.—Willis, TX

Einerson Electric Co.—St. Louis, MO

. Electric Corporation—Edison, NJ

Gen rac Power Systems, Inc. —Waukesha, WI
Hubbell Incorporated—Shelton, CT

Hypertherm Incorporated—Hanover, NH

Legrand North America—New London, CT

Master Control Systems, Inc.—Lake BIuff, IL
Mitsubishi Electric Automation, Inc.—Vernon Hills, IL
Nidec Motor Corporation—St. Louis, MO

Phoenix Contact, Inc.—Middletown, PA
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Post Glover Resistors, Inc.—Erlanger, KY
Reliance Controls Corporation—Racine, WI
Rockwell Automation—Milwaukee, WI
Schneider Electric—Andover, MA
SEW-Eurodrive, Inc.—Lyman, SC

Siemens Industry, Inc.—Norcross, GA

TE Connectivity—Harrisburg, MA
TECO-Westinghouse Motor Company—Round Rock TX
Toshiba International Corporation—Houston, TX
Turntide Technologies—Sunnyvale, CA

WAGO Corporation—Germantown, W]
Weidmuller Inc.—Richmond, VA

WorldWide Electric Corporation—Rochester, NY
Yaskawa America, Inc..—Waukegan, IL
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Section 1
Scope

This guide covers AC electrical drive systems, rated 600 volts or less, consisting of three-phase induction
motors, voltage-source pulse-width modulated adjustable frequency controls, and associated
components. The guide addresses common issues that should be considered in the selection of drive
system components and the installation and application of the drive system.
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