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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 accuracy or
completeness of any information or the soundness of any judgments contained in its Standarcs and
guideline publications. NEMA disclaims liability for any personal injury, property, or other 4arrage ~ ot any
nature whatsoever, whether special, indirect, consequential, or compensatory, directly or int. vecu * esulting
from the publication, use of, application, or reliance on this document.

NEMA disclaims and makes no guaranty or warranty, express or implied, as - the accuracy or
completeness of any information published herein, and disclaims and mal«es 0 warranty that the
information in this document will fulfill any of your particular purposes or neer'z. NUMA does not undertake
to guarantee the performance of any individual manufacturer or seller's pi ‘duc s or services by virtue of
this Standard or guide.

In publishing and making this document available, NEMA is not up<'2rtc king to render professional or other
services for or on behalf of any person or entity, nor is NEMA unc 2rtat ing to perform any duty owed by any
person or entity to someone else. Anyone using this docui.xenu shouid rely on his or her own independent
judgment or, as appropriate, seek the advice of a competen. orufessional in determining the exercise of
reasonable care in any given circumstances. Informatior anc 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 undertakc.tc puiice or enforce compliance with the contents of this
document. NEMA does not certify, test, ¢r ir.spect products, designs, or installations for safety or health
purposes. Any certification or other sta‘en.nt'of compliance with any health or safety—related information
in this document shall not be attribute ble *o NEMA and is solely the responsibility of the certifier or maker
of the statement.
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Foreword

This technical publication reflects the input of magnet wire manufacturers and of various magnet wire user
industries. All information in this publication is Authorized Engineering Information.

NEMA magnet wire publications are periodically reviewed by the NEMA Magnet Wire Section and revised
as necessary, to keep them current with technological changes. Proposed revisions should be submitted to:

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

Rosslyn, VA 22209

This technical publication was developed by the Magnet Wire Section. Section approval of th¢ ~tandurd does
not necessarily imply that all section members voted for its approval or participated in its developiaent. At the
time it was approved, the Magnet Wire Section was composed of the following members:

CONDUMEX—Mexico City, Mexico

Elektrisola, Inc.—Boscawen, NH

Essex Furukawa—~Fort Wayne, IN

Magnekdén—San Nicolas de los Garza, NL, Mexico

MWS Wire Industries—Oxnard, CA

New England Wire Technologies Corporation—Lisbon, N1
Rea Magnet Wire Company, Inc.—Fort Wayne, IN
Virginia Insulated Products—Saltville, VA
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1 Scope

The scope of this Authorized Engineering Information (AEIl) is to determine the relative endurance of
magnet wire under high frequency rectangular voltage pulses at elevated temperature. This method is
meaningful in assessing the relative insulation lifetime of magnet wire in conditions similar to those found
in motors being operated by IGBT drives.

2 Introduction

Inverter duty grade magnet wire is broadly used in electrical machinery controlled by pulss wiith
modulation (PWM) drives with insulated gate bipolar transistor (IGBT) drives. The speed co. tror 2i motors
by IGBT drives is common; however, during operation, short transient pulses may arise. Thesc transients
above the magnet wire partial discharge inception voltage (PDIV) are linked to degradaion and
premature aging of the insulation due to partial discharges, leading to corona eros:an o1, Yagnet wire
insulation.

This phenomenon may lead to the shortening of the economic lifetime of the win Jings and motors. The
present AEI purpose is to present an accelerated aging method that cen be employed by magnet wire
manufacturers and users to assess the suitability of a magnet wire to Y -2'2signated as an inverter duty
wire.

Different aging factors are present in a motor insulation sysium uitring operation, including voltage
characteristics (frequency, voltage, spikes), operation te'nperawire, and environmental factors such as
relative humidity. For simplicity, this AEI will investigate ti = synergetic aging of rectangular wave voltage
and temperature, in which frequency, rise time, voltage, and temperature are used as accelerated factors.

3 Reference Publications

This publication references the folic:vir 9 standards, which can be acquired online or from the mailing
addresses provided. Unless otten vise specified, reference is made to the most recent edition.

ASTM International
100 Barr Harbor Drive
Conshohocken, PA 19428

www.astm.org
ASTM D2275 Voltage Endurance of Solid Electrical Insulating Materials Subjected to Partial
Discharges (Corona) on the Surface
ASTM D171\ Standard Terminology Relating to Electrical Insulation
ACTM D5423 Standard Specification for Forced-Convection Laboratory Ovens for Evaluation of

Electrical Insulation
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