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Abstract: A number of tests are presented for use in determining the significant parameters and
performance characteristics of electronics transformers and inductors. These tests are designed
primarily for transformers and inductors used in all types of electronics applications, but they may
apply to the other types of transformers of large apparent-power rating used in the electric power
utility industry.
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Notice and Disclaimer of Liability Concerning the Use of IEEE Standards
Documents
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consensus development process, approved by the American National Standards Institute (“AN_""), which
brings together volunteers representing varied viewpoints and interests to achieve the fin:l product. IEEE
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fairness in the consensus development process, IEEE does not independer:‘ly ¢ 2lua.l, test, or verify the
accuracy of any of the information or the soundness of any judgments containc.' in 1 s standards.

IEEE Standards do not guarantee or ensure safety, security, health, o. e1 vironmental protection, or ensure
against interference with or from other devices or networks. Imp'cinen 2rs and users of IEEE Standards
documents are responsible for determining and complying " with all appropriate safety, security,
environmental, health, and interference protection practices «nd «'! applicable laws and regulations.

IEEE does not warrant or represent the accuracy or cont>nt ¢ the material contained in its standards, and
expressly disclaims all warranties (express, implied anu seatutory) not included in this or any other
document relating to the standard, including, but not limited to, the warranties of: merchantability; fitness
for a particular purpose; non-infringement; and-auc lity, accuracy, effectiveness, currency, or completeness
of material. In addition, IEEE disclaims any-»na ali conditions relating to: results; and workmanlike effort.
IEEE standards documents are supplied /1> *S™ <ad “WITH ALL FAULTS.”

Use of an IEEE standard is wholly olu.tary. The existence of an IEEE standard does not imply that there
are no other ways to produce, tect. mrasure, purchase, market, or provide other goods and services related
to the scope of the IEEE stancai.’. Fuichermore, the viewpoint expressed at the time a standard is approved
and issued is subject to chang < brught about through developments in the state of the art and comments
received from users of the ‘tandard.

In publishing and ma. ing .ts standards available, IEEE is not suggesting or rendering professional or other
services for, or.an behali of, any person or entity nor is IEEE undertaking to perform any duty owed by any
other person«r en ity to another. Any person utilizing any IEEE Standards document, should rely upon his
or her ow. incroendent judgment in the exercise of reasonable care in any given circumstances or, as
appropriate, .2ek the advice of a competent professional in determining the appropriateness of a given
IEEE s andard.

IN 210 EVENT SHALL IEEE BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
LXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO:
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY,
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR
OTHERWISE) ARISING IN ANY WAY OUT OF THE PUBLICATION, USE OF, OR RELIANCE
UPON ANY STANDARD, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE AND
REGARDLESS OF WHETHER SUCH DAMAGE WAS FORESEEABLE.
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Translations

The IEEE consensus development process involves the review of documents in English only. In the event
that an IEEE standard is translated, only the English version published by IEEE should be considered the
approved IEEE standard.

Official statements

A statement, written or oral, that is not processed in accordance with the IEEE SA Standards Board
Operations Manual shall not be considered or inferred to be the official position of IEEE or any of its
committees and shall not be considered to be, or be relied upon as, a formal position of IEEE. At lecure.
symposia, seminars, or educational courses, an individual presenting information on IEEE standards si.all
make it clear that his or her views should be considered the personal views of that individual rather tha > the
formal position of IEEE.

Comments on standards

Comments for revision of IEEE Standards documents are welcome from any interes.>d party, regardless of
membership affiliation with IEEE. However, IEEE does not provide con.:'lting information or advice
pertaining to IEEE Standards documents. Suggestions for changes in document. skould be in the form of a
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consensus of concerned interests, it is important that any responses to co* unonts and questions also receive
the concurrence of a balance of interests. For this reason, IEET, and tue members of its societies and
Standards Coordinating Committees are not able to provide anins. nt response to comments or questions
except in those cases where the matter has previously been aJdrec-ed. For the same reason, IEEE does not
respond to interpretation requests. Any person who wrud lie to participate in revisions to an IEEE
standard is welcome to join the relevant IEEE working grup.

Comments on standards should be submitted to the follewing address:

Secretarv, i%CE SA Standards Board
445 F ors Lane
Pisrata. oy, NJ 08854 USA

Laws and regulations

Users of IEEE Standz:~ dc~uments should consult all applicable laws and regulations. Compliance with
the provisions of an, IEE? Standards document does not imply compliance to any applicable regulatory
requirements. Impleme. ters of the standard are responsible for observing or referring to the applicable
regulatory requirvments. IEEE does not, by the publication of its standards, intend to urge action that is not
in compliance wvith applicable laws, and these documents may not be construed as doing so.
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LSEE draft and approved standards are copyrighted by IEEE under US and international copyright laws.
They are made available by IEEE and are adopted for a wide variety of both public and private uses. These
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adoption by public authorities and private users, IEEE does not waive any rights in copyright to the
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https://www.stdhive.com/standards/ieee-389-2020-pdf/

Photocopies

Subject to payment of the appropriate fee, IEEE will grant users a limited, non-exclusive license to
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Introduction

This introduction is not part of IEEE Std 389-2020, IEEE Recommended Practice for Testing Transformers and
Inductors for Electronics Applications.

This recommended practice has been prepared to serve as a guide in the design, testing, and specifying of
electronics transformers and inductors. This document contains many tests and experimental methods for
evaluating almost every aspect of electronics transformer performance, including a number of tests for
determining transformer environmental characteristics such as audible-noise generation. The tests and
specifications included are aimed primarily at the testing and evaluation of transformers of relatively low
apparent-power rating, such as those used in communications, instrumentation, control, small applian-es,
and computer applications. However, most of these tests are perfectly applicable to transformers ¥ at
rating. A useful feature of this recommended practice is the listing, in Clause 4, of all standard tests nsec in
the specification of a transformer. This clause will provide a useful starting point for many users o. this
recommended practice.

Metre, kilogram, and second (MKS) units (Standard International or SI units) are usea throughout this
recommended practice; equivalent centimetre, gram, and second (CGS) units are somcmes given where
their usage is still common practice. Definitions and symbols are in accordancc with those of the
International Electrotechnical Commission (IEC) wherever possible.
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IEEE Recommended Practice for
Testing Transformers and Inductors for
Electronics Applications

1. Overview

1.1 Scope

This recommended practice presents a number of tests for use in determining the significant parameters and
performance characteristics of electronics transformers and inductors. These tests are designed primarily
for transformers and inductors used in all types of electronics applications. Even though these tests may be
useful to the other types of transformers used in power distribution applications in utilities, industry, and
others, the tests discussed in this document may supplement or complement the tests, but are not intended
to replace the tests in standards for transformers, such as those in the IEEE C57 series of standards. Some
of the tests described are intended for qualifying a product for a specific application, while others are test
practices used for manufacturing and customer acceptance testing. The tests described in this recommended
practice include those most commonly used in the electronics transformer industry: electric strength,
resistance, power loss, inductance, impedance, balance, ratio of transformation, and many others used less
frequently.

1.2 Purpose

The following are the specific types of transformers and inductors to which this recommended practice is
applicable:

a)  Electronic power

1) Power

2) Isolating

3)  Current limiting

4) Rectifier

5) Combination (rectifier and filament)
6) Ferroresonant

7)  Converter
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