IEEE SA

STANDARDS
ASSOCIATION

IEEE Standard Test Code for
Dry-Type Distribution and
Power Transformers

IEEE Power and Energy Society

9
-
8
q
0
<
-
9

Developed by the
Transformers Committee

IEEE “td 057.7.2.91™-2020
(R<visionof IEEE Std €57.12.91-2011)

< IEEE


https://www.stdhive.com/standards/ieee-c571291-2020-pdf/

IEEE Std C57.12.91™-2020
(Revision of IEEE Std C57.12.91-2011)

IEEE Standard Test Code for
Dry-Type Distribution and
Power Transformers

Developed by the

Transformers Committee

of the

IEEE Power and Energy Society
Approved 24 September 2020

IEEE SA Standards Board


https://www.stdhive.com/standards/ieee-c571291-2020-pdf/

Abstract: To reflect current practice in the testing procedures of dry-type transformers, substantive
changes to Clause 5, Clause 7, Clause 10, Clause 11, and Clause 13 of IEEE Std C57.12.91-2011
have been made in this revision. Also Annex B has been added to provide guidelines for converting
test results measured at 60 Hz to the equivalent values at 50 Hz and vice versa. This revision does
not address transformer requirements and specific test criteria; rather they are contained in
appropriate standards such as IEEE Std C57.12.01 or in user specifications.
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Important Notices and Disclaimers Concerning IEEE Standards Documents

IEEE Standards documents are made available for use subject to important notices and legal disclaimers.
These notices and disclaimers, or a reference to this page (https://standards.ieee.org/ipr/disclaimers.html),
appear in all standards and may be found under the heading “Important Notices and Disclaimers Concerning
IEEE Standards Documents.”

Notice and Disclaimer of Liability Concerning the Use of IEEE Standards
Documents

IEEE Standards documents are developed within the IEEE Societies and the Standards Coordi. atin,:
Committees of the IEEE Standards Association (IEEE SA) Standards Board. IEEE develops its standa. s
through an accredited consensus development process, which brings together volunteers representing v riea
viewpoints and interests to achieve the final product. IEEE Standards are documents developed . =/ vo.inteers
with scientific, academic, and industry-based expertise in technical working groups. Voluntec.s are not
necessarily members of IEEE or IEEE SA, and participate without compensation from IE IE. While IEEE
administers the process and establishes rules to promote fairness in the consensus develop.aen process, IEEE
does not independently evaluate, test, or verify the accuracy of any of the informatior. or the soundness of
any judgments contained in its standards.

IEEE makes no warranties or representations concerning its standards, and expre._ v disclaims all warranties,
express or implied, concerning this standard, including but not limited to the warranties of merchantability,
fitness for a particular purpose and non-infringement. In addition, IEET 125 not warrant or represent that
the use of the material contained in its standards is free from patent ntringcment. IEEE standards documents
are supplied “AS IS” and “WITH ALL FAULTS.”

Use of an IEEE standard is wholly voluntary. The existercc of «n IEEE Standard does not imply that there
are no other ways to produce, test, measure, purchase, ma. ket, »r provide other goods and services related to
the scope of the IEEE standard. Furthermore, the viewpoint expressed at the time a standard is approved and
issued is subject to change brought about through ¢ 2velooments in the state of the art and comments received
from users of the standard.

In publishing and making its standards a ai'uble, [EEE is not suggesting or rendering professional or other
services for, or on behalf of, any persc. o1 ~»*ity, nor is IEEE undertaking to perform any duty owed by any
other person or entity to another. Any pet.on utilizing any IEEE Standards document, should rely upon his or
her own independent judgment in u.>.e. ercise of reasonable care in any given circumstances or, as appropriate,
seek the advice of a competen’ pr~ressional in determining the appropriateness of a given IEEE standard.

IN NO EVENT SHALTI IL.5E BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR. CO:'SEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO: THE
NEED TO PROCURE “U'SSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR
BUSINESS I’ TERRUFTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY,
WHETHER N CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR
OTHERW.E) . :RISING IN ANY WAY OUT OF THE PUBLICATION, USE OF, OR RELIANCE UPON
ANY «STANDARD, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE AND
REGALDLESS OF WHETHER SUCH DAMAGE WAS FORESEEABLE.

Traaslutions

The IEEE consensus development process involves the review of documents in English only. In the event that
an [EEE standard is translated, only the English version published by IEEE is the approved IEEE standard.
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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, nor be relied upon as, a formal position of IEEE. At lectures,
symposia, seminars, or educational courses, an individual presenting information on IEEE standards shall
make it clear that the presenter’s views should be considered the personal views of that individual rather than
the formal position of IEEE, IEEE SA, the Standards Committee, or the Working Group.

Comments on standards

Comments for revision of IEEE Standards documents are welcome from any interested party, regardless ~f
membership affiliation with IEEE or IEEE SA. However, IEEE does not provide interpretat us,
consulting information, or advice pertaining to IEEE Standards documents.

Suggestions for changes in documents should be in the form of a proposed change of text, 10 =ther with
appropriate supporting comments. Since IEEE standards represent a consensus of concern>d intercsts, it is
important that any responses to comments and questions also receive the concurrence of a-balz1ce of interests.
For this reason, IEEE and the members of its Societies and Standards Coordinating Con. mittec. are not able to
provide an instant response to comments, or questions except in those cases where e m..‘ter '1as previously
been addressed. For the same reason, IEEE does not respond to interpretation r2qr.c.'s. Ay person who would
like to participate in evaluating comments or in revisions to an IEEE standard 1s welc ome to join the relevant
IEEE working group. You can indicate interest in a working group using the Interes.s tab in the Manage Profile
& Interests area of the [IEEE SA myProject system. An IEEE Account 1s ne *ded to access the application.

Comments on standards should be submitted using the Contac. Us' “orm

Laws and regulations

Users of IEEE Standards documents should consult all appi.2=ole laws and regulations. Compliance with the
provisions of any IEEE Standards document does not constitute compliance to any applicable regulatory
requirements. Implementers of the standard az= r:spousible for observing or referring to the applicable
regulatory requirements. IEEE does not, by the } uu! cation of its standards, intend to urge action that is not
in compliance with applicable laws, and th.cs: docaments may not be construed as doing so.

Data privacy

Users of IEEE Standards docuriicots si.ould evaluate the standards for considerations of data privacy and data
ownership in the context of ass. <sing and using the standards in compliance with applicable laws and regulations.

Copyrights

IEEE draft and approved standards are copyrighted by IEEE under US and international copyright laws. They
are made avai abi. by IEEE and are adopted for a wide variety of both public and private uses. These include
both use, tv rcerence, in laws and regulations, and use in private self-regulation, standardization, and the
promotion 01 >ngineering practices and methods. By making these documents available for use and adoption
by pub 'ic authorities and private users, IEEE does not waive any rights in copyright to the documents.

Platoc opies

Subject to payment of the appropriate licensing fees, IEEE will grant users a limited, non-exclusive license
to photocopy portions of any individual standard for company or organizational internal use or individual,
non-commercial use only. To arrange for payment of licensing fees, please contact Copyright Clearance
Center, Customer Service, 222 Rosewood Drive, Danvers, MA 01923 USA; +1 978 750 8400;
https://www.copyright.com/. Permission to photocopy portions of any individual standard for educational
classroom use can also be obtained through the Copyright Clearance Center.
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Updating of IEEE Standards documents

Users of IEEE Standards documents should be aware that these documents may be superseded at any time
by the issuance of new editions or may be amended from time to time through the issuance of amendments,
corrigenda, or errata. An official IEEE document at any point in time consists of the current edition of the
document together with any amendments, corrigenda, or errata then in effect.

Every IEEE standard is subjected to review at least every 10 years. When a document is more than 10 years
old and has not undergone a revision process, it is reasonable to conclude that its contents, although still of
some value, do not wholly reflect the present state of the art. Users are cautioned to check to determine that
they have the latest edition of any IEEE standard.

In order to determine whether a given document is the current edition and whether it has been amer.ded
through the issuance of amendments, corrigenda, or errata, visit IEEE Xplore or contact IEEE. For moi»
information about the IEEE SA or IEEE’s standards development process, visit the IEEE SA \7ebs ‘e.

Errata

Errata, if any, for all IEEE standards can be accessed on the IEEE SA Website. Searci for si.ndard number
and year of approval to access the web page of the published standard. Errata lin:'s ar¢ locc.ted under the
Additional Resources Details section. Errata are also available in IEEE Xploic. Uscis are encouraged to
periodically check for errata.

Patents

IEEE Standards are developed in compliance with the IEEE S:A Pa ent [ olicy.

Attention is called to the possibility that implementation of thi. standard may require use of subject matter
covered by patent rights. By publication of this standard, |0 pesition is taken by the IEEE with respect to the
existence or validity of any patent rights in connection the,>wvith. If a patent holder or patent applicant has
filed a statement of assurance via an Accepted Lefter of Assurance, then the statement is listed on the IEEE
SA Website at https://standards.ieee.org/about/sasb. natccm/patents.html. Letters of Assurance may indicate
whether the Submitter is willing or unwilling to 2ra..t licenses under patent rights without compensation or
under reasonable rates, with reasonable w1 ns «ad conditions that are demonstrably free of any unfair
discrimination to applicants desiring to oL “un "“uch licenses.

Essential Patent Claims may exis* foi which a Letter of Assurance has not been received. The IEEE is not
responsible for identifying E<sc, tial ivatent Claims for which a license may be required, for conducting
inquiries into the legal validi. 7 or ,cope of Patents Claims, or determining whether any licensing terms or
conditions provided in cc nection with submission of a Letter of Assurance, if any, or in any licensing
agreements are reasona™le or non-discriminatory. Users of this standard are expressly advised that
determination of the vlidiy of any patent rights, and the risk of infringement of such rights, is entirely their
own responsibility. Furti »r information may be obtained from the IEEE Standards Association.

IMPORTAN . NOTICE

IEEE ! tandards do not guarantee or ensure safety, security, health, or environmental protection, or ensure
< oainctaaterference with or from other devices or networks. IEEE Standards development activities consider
rescarch ‘and information presented to the standards development group in developing any safety
i>commendations. Other information about safety practices, changes in technology or technology
implementation, or impact by peripheral systems also may be pertinent to safety considerations during
implementation of the standard. Implementers and users of IEEE Standards documents are responsible for
determining and complying with all appropriate safety, security, environmental, health, and interference
protection practices and all applicable laws and regulations.
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Introduction

This introduction is not part of IEEE Std C57.12.91-2020, IEEE Standard Test Code for Dry-Type Distribution and
Power Transformers.

This revision of IEEE Std C57.12.91-2011 incorporates changes to Clause 5, Clause 7, Clause 10, Clause 11,
and Clause 13 and adds Annex B.

In Clause 5, 5.2.1 has been modified to clarify the location of the resistance measurements. Clause 7 has been
modified to allow the use of electronic ratio meters for ratio measurement. Clause 10 has been modified to
add the test method for partial discharge tests. This information was previously in IEEE Std C57.12.21.!
Clause 11 was modified to clarify the location of the hot-resistance measurements and to clarify hew a»
additive factor may be used in lieu of excitation temperature measurements. Clause 13 was extensiv:ly
modified to bring the methods of measuring and calculating audible sound level for dry-type.transfoi mers
into similarity with the methods outlined in IEEE Std C57.12.90 for liquid-immersed transfor1, “rs. Tinully,
Annex B was added to provide guidelines for converting test results measured at 60 Hz to the «quivalent
values at 50 Hz and vice versa.

! Information on normative references can be found in Clause 2.
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IEEE Standard Test Code for
Dry-Type Distribution and
Power Transformers

1. Overview

1.1 Scope

This standard describes methods for performing tests specified in IEEE Std C.57.12.01 and other referenced
standards applicable to dry-type distribution and power transformers, with a voltage of 601 V or higher in
the highest voltage winding.? It is intended for use as a basis for performance and for the proper testing of
dry-type distribution and power transformers.

This standard applies to all dry-type transformers including those with solid cast and/or resin encapsulated
windings, except as follows:

a) Instrument transformers

b)  Step-voltage and induction voltage regulators
¢)  Arc furnace transformers

d) Rectifier transformers

e) Specialty and General Purpose transformers
f)  Mine transformers

g) Testing transformers

h) Welding transformers

NOTE—Where IEEE standards do not exist for the transformers mentioned above or for other special transformers, this
standard may be applicable as a whole or in parts subject to agreement between the parties responsible for the application
and for the design of the transformer.3

1.2 Purpose

The purpose of this standard is to provide information regarding the procedures for the testing of dry-type
transformers. Transformer requirements and specific test criteria are not a part of this standard but are
contained in appropriate standards such as IEEE Std C57.12.01 or in user specifications.

? Information on normative references can be found in Clause 2.
3 Notes in text, tables, and figures are given for information only and do not contain requirements needed to implement the standard.
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