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Abstract: Characteristics relating to performance, limited electrical and mechanical
interchangeability, as well as safety of the equipment described, and to assist in the proper
selection of such equipment, are set forth in this standard. Specific rating combinations are
described in the range from 750/1000 kVA to 7500/10 000 kVA inclusive, with high-voltage 601 V
to 34 500 V inclusive and low-voltage 208Y/120 V to 4160 V inclusive. This standard describes
certain electrical and mechanical requirements and takes into consideration certain safety
features of 60 Hz, two-winding, three-phase, ventilated dry-type transformers with self-cooled
ratings 501 kVA and larger, which are generally used for step-down purposes. Clause 9 through
Clause 11 describe other requirements or alternatives that may be specified for some
applications and lists forced-air-cooled ratings for certain sizes.

Keywords: ambient temperature, basic lightning impulse insulation level (BIL), construction,
current transformer, dry-type, electrical, forced-air cooled, grounding, insulation level, jacking,
limiting temperature, mechanical, percent impedance voltage, performance, rating, self-cooled,
surge arresters, taps, temperature device, temperature rise, tests, transformer, transformer
enclosure, unit substation, winding temperature
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IEEE Standards documents are developed within the IEEE Societies and the Standards Coordinating Committees of
the IEEE Standards Association (IEEE-SA) Standards Board. The IEEE develops its standards through a consensus
development process, approved by the American National Standards Institute, which brings together volunteers
representing varied viewpoints and interests to achieve the final product. Volunteers are not necessarily members of the
Institute and serve without compensation. While the IEEE administers the process and establishes rules to promote
fairness in the consensus development process, the IEEE does not independently evaluate, test, or verify the accuracy
of any of the information contained in its standards.

Use of an IEEE Standard is wholly voluntary. The IEEE disclaims liability for any personal injury, property or other
damage, of any nature whatsoever, whether special, indirect, consequential, or compensatory, directly or indirectly
resulting from the publication, use of, or reliance upon this, or any other IEEE Standard document.

The IEEE does not warrant or represent the accuracy or content of the material contained herein, and expressly
disclaims any express or implied warranty, including any implied warranty of merchantability or fitness for a specific
purpose, or that the use of the material contained herein is free from patent infringement. IEEE Standards documents
are supplied “AS IS.”

The existence of an IEEE Standard does not imply that there are no other ways to produce, test, measure, purchase,
market, or 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 developments in the
state of the art and comments received from users of the standard. Every IEEE Standard is subjected to review at least
every five years for revision or reaffirmation. When a document is more than five years old and has not been
reaffirmed, 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 publishing and making this document available, the IEEE is not suggesting or rendering professional or other
services for, or on behalf of, any person or entity. Nor is the IEEE undertaking to perform any duty owed by any other
person or entity to another. Any person utilizing this, and any other IEEE Standards document, should rely upon the
advice of a competent professional in determining the exercise of reasonable care in any given circumstances.

Interpretations: Occasionally questions may arise regarding the meaning of portions of standards as they relate to
specific applications. When the need for interpretations is brought to the attention of IEEE, the Institute will initiate
action to prepare appropriate responses. Since IEEE Standards represent a consensus of concerned interests, it is
important to ensure that any interpretation has also received the concurrence of a balance of interests. For this reason,
IEEE and the members of its societies and Standards Coordinating Committees are not able to provide an instant
response to interpretation requests except in those cases where the matter has previously received formal consideration.
At lectures, symposia, seminars, or educational courses, an individual presenting information on IEEE standards shall
make it clear that his or her views should be considered the personal views of that individual rather than the formal
position, explanation, or interpretation of the IEEE.

Comments for revision of IEEE Standards are welcome from any interested party, regardless of membership affiliation
with IEEE. Suggestions for changes in documents should be in the form of a proposed change of text, together with
appropriate supporting comments. Comments on standards and requests for interpretations should be addressed to:

Secretary, IEEE-SA Standards Board

445 Hoes Lane

Piscataway, NJ 08854

USA

Authorization to photocopy portions of any individual standard for internal or personal use is granted by the Institute of
Electrical and Electronics Engineers, Inc., provided that the appropriate fee is paid to Copyright Clearance Center. To
arrange for payment of licensing fee, please contact Copyright Clearance Center, Customer Service, 222 Rosewood
Drive, Danvers, MA 01923 USA; +1 978 750 8400. 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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Introduction

This introduction is not part of IEEE Std C57.12.51-2008, IEEE Standard for Ventilated Dry-Type Power
Transformers, 501 kVA and Larger, Three-Phase, with High-Voltage 601 V to 34 500 V; Low-Voltage
208Y/120 V to 4160 V—General Requirements.

This dry-type transformer standard describes ventilated dry-type transformers with self-cooled kilovolt-
ampere ratings 501 V to 7500 V and high voltages 601 V to 34 500 V; forced-air-cooled ratings for certain
sizes are listed in Clause 9.

This standard is the result of an effort encompassing the interests of users, manufactures, and others
dedicated to developing voluntary consensus standards primarily for dry-type transformers. Table 2,
Table 3, Table 9, Table 11, and Table 12 of this standard have been revised to coordinate with
IEEE Std C57.12.01.% Table 4 has been revised to reflect industry practice.

The copyright of this standard has been transferred from NEMA to IEEE.

This standard is a voluntary consensus standard. Its use is mandatory only when required by a duly
constituted legal authority or when specified in a contractual relationship. To meet specialized needs and to
allow innovation, specific changes are permissible when mutually determined by the user and the producer,
provided such changes do not violate existing laws and are considered technically adequate for the function
intended.

Notice to users

Laws and regulations

Users of these documents should consult all applicable laws and regulations. Compliance with the
provisions of this standard does not imply compliance to any applicable regulatory requirements.
Implementers of the standard are responsible for observing or referring to the applicable regulatory
requirements. IEEE does not, by the publication of its standards, intend to urge action that is not in
compliance with applicable laws, and these documents may not be construed as doing so.

Copyrights

This document is copyrighted by the IEEE. It is made available for a wide variety of both public and
private uses. These include both use, by reference, in laws and regulations, and use in private self-
regulation, standardization, and the promotion of engineering practices and methods. By making this
document available for use and adoption by public authorities and private users, the IEEE does not waive
any rights in copyright to this document.

Updating of IEEE documents

Users of IEEE standards 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. In order to determine whether
a given document is the current edition and whether it has been amended through the issuance of
amendments, corrigenda, or errata, visit the IEEE Standards Association Web site at
http://ieeexplore.ieee.org/xpl/standards.jsp, or contact the IEEE at the address listed previously.

* For information on references, see Clause 2.
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For more information about the IEEE Standards Association or the IEEE standards development process,
visit the IEEE-SA website at http://standards.ieee.org.

Errata

Errata, if any, for this and all other standards can be accessed at the following URL:
http://standards.ieee.org/reading/ieee/updates/errata/index.html. Users are encouraged to check this URL
for errata periodically.

Interpretations

Current interpretations can be accessed at the following URL: http://standards.ieee.org/reading/icee/interp/
index.html.

Patents

Attention is called to the possibility that implementation of this standard may require use of subject matter
covered by patent rights. By publication of this standard, no position is taken with respect to the existence
or validity of any patent rights in connection therewith. A patent holder or patent applicant has filed a
statement of assurance that it will grant licenses under these rights without compensation or under
reasonable rates, with reasonable terms and conditions that are demonstrably free of any unfair
discrimination to applicants desiring to obtain such licenses. Other Essential Patent Claims may exist for
which a statement of assurance has not been received. The IEEE is not responsible for identifying Essential
Patent Claims for which a license may be required, for conducting inquiries into the legal validity or scope
of Patents Claims, or determining whether any licensing terms or conditions are reasonable or non-
discriminatory. Further information may be obtained from the IEEE Standards Association.

Documents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 20:05:56 UTC from IEEE Xplore. Restrictions apply.

v
Copyright © 2009 IEEE. All rights reserved.

Full document details: IEEE C57.12.51-2008


http://standards.ieee.org/
http://standards.ieee.org/reading/ieee/updates/errata/index.html
http://standards.ieee.org/reading/ieee/interp/index.html
http://standards.ieee.org/reading/ieee/interp/index.html
http://www.avadocuments.com/doc/ieee-c57-12-51-2008
http://www.avadocuments.com/doc/ieee-c57-12-51-2008

Participants

At the time this standard was submitted to the IEEE-SA Standards Board for approval, the Ventilated Dry-
Type Power Transformers Working Group had the following membership:

Derek Foster

Paulette Payne Powell, Chair

Charles Johnson Sheldon Kennedy
Richard Marek

The following members of the balloting committee voted on this standard. Balloters may have voted for
approval, disapproval, or abstention.

William J. Ackerman
1. Antweiler
Stan Arnot
David Barnard
Wallace Binder
Thomas Bishop
Thomas Blair
William Bloethe
Steven Brockschink
Carl Bush
Tommy Cooper
Jerry Corkran
Dieter Dohnal
Donald Dunn
Gary Engmann
Joseph Foldi
Paul Forquer
Marcel Fortin
Jalal Gohari
Randall Groves
Michael Haas

Norman Haggerty Michael S. Newman

Kenneth Hanus Alvaro Portillo

Gary Heuston Paulette Payne Powell

John Houdek Tulian Profir

James Huddleston Kirk Robbins

Charles Johnson Michael Roberts

James Jones Dinesh Pranathy Sankarakurup

Sheldon Kennedy Bartien Sayogo

J. Koepfinger Hyeong Sim

Jim Kulchisky Tarkeshwar Singh

Saumen Kundu James E. Smith

John Lackey Jerry Smith

Chung-Yiu Lam S. Thamilarasan

Stephen Lambert T. Traub

Keith N. Malmedal John Vergis

Richard Marek Kenneth White

John W. Matthews James Wilson

Gary Michel William Wimmer

Daniel Mulkey Kipp Yule

Jerry Murphy Matthew Zeedyk
Ahmed Zobaa

When the IEEE-SA Standards Board approved this standard on 26 September 2008, it had the following

membership:

Victor Berman
Richard DeBlasio
Andrew Drozd

Mark Epstein
Alexander Gelman
William R. Goldbach
Arnold M. Greenspan
Kenneth S. Hanus

Robert M. Grow, Chair
Tom A. Prevost, Vice Chair
Steve M. Mills, Past Chair
Judith Gorman, Secretary

James Hughes Ronald C. Petersen
Richard H. Hulett Chuck Powers
Young Kyun Kim Narayanan Ramachandran
Joseph L. Koepfinger* Jon Walter Rosdahl
John Kulick Anne-Marie Sahazizian
David J. Law Malcolm V. Thaden
Glenn Parsons Howard L. Wolfman

Don Wright

*Member Emeritus

Also included are the following nonvoting IEEE-SA Standards Board liaisons:

Satish K. Aggarwal, NRC Representative
Michael Janezic, NIST Representative

Lorraine Patsco
IEEE Standards Program Manager, Document Development

Matthew J. Ceglia
IEEE Standards Program Manager, Technical Program Development

vi Documents

Copyright © 2009 IEEE. All rights reserved.
Document Sharing Hub

Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 20:05:56 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE C57.12.51-2008


http://www.avadocuments.com/doc/ieee-c57-12-51-2008
http://www.avadocuments.com/doc/ieee-c57-12-51-2008

Contents

| R0 <) 4 T PSSRSO 1
O 103 o 1< OSSR 1
L2 PUIPOSE ..ottt ettt ettt ettt ettt e ettt e e e st e e s ebeessbeeesbeeenseesaseaanseeensaeassaesssaeanseesnsaeanseenssaesnseenssaennseensses 1

2. NOTIMALIVE TEIBTEICES. ...c.veetieniieitieiie ettt ettt ettt et ettt et satesb e et e e bt es e ebtesbee bt e beembeestesaeesbeenbeenseenneens 2

3 DIEIINTLIONS -ttt ettt ettt at ettt e s bt eb e emteneen e et e beeeeebeeaeeneeneeneenbe s e beabeeaeebeeneennennens 2

4. USUAL SETVICE COMAILIONS ....eutititiitietieiteitete sttt ettt ettt et e et e b sb e s bt e bt et es et et et e sbeebesbeeseeneeneen 2

5. Ratings and CHAraCIEIISTICS ........cuevieriieiietieiiestiesteeteetesteesteesseessesstesreesseesseesseessesseesseessesssessaesseensesssenseessns 2
5.1 KilOVOIt-IMPETE TALINES ....vvevveeereeeieriiesiiestieteeteeteesteeseesseessesssesseesseessesssesssesseesseessenssesssessesssesssesssensens 2
5.2 Kilovolt-ampere and VOItage TatiNgS...........ccveeierieriieiieieeieseeteieeee st eseeeeeeeesaeesseenseenseesaessaesees 3
T T I o OO OO OO TP UORPPRORUPRORTN 3
5.4 TNSULALION TEVEIS ....neiiiieiie ettt ettt et ettt e et s et e s be e et e et et e enteeneeeneenean 3
5.5 Angular displacement and terminal MAarkings ............ccoeceeverierieriene ettt 4
5.6 Percent impedance VOITAZE .........cceiiuiiiiiiieie ettt et ettt et e neenean 5

6. COMSLITCEION ..ttt ettt ettt e e et ea e eb e e bt et e e et e e st e s bt e sb e e bt emeeem et eaeeeb e et e enbeen e e ebeenbeenbeenbeenaesaeeneee 5
6.1 INSULALION SYSTEITL .....tieitiitietieiieiete ettt ettt et et s et et e e st e st et et e e sae ek e ebeeneeseeneanteaseaseasesaeeneaneensensans 5
6.2 ACCESSOTY LOCALION. ...ttt ettt ettt ettt e et e et et b e e ae e bt e st es e ee et eabeeaeebeeneeneeneaseaaeseeeseeneensensans 5
6.3 INAMEPIALE ....evieeieiieti ettt ettt et e st e st e te et e esseesseete e seesseessesssesssessaesseesseesseessesseensenssenssenssensens 6
6.4 TranSfOrMET CONMECLIONS .....c..eruiriertirtirtietieit ettt ettt ettt et sttt st ebe et e et et e s b seeebe st ebeebeeseensentens 6
6.5 TAP CRANZING ...cvviieiiiieciecieee ettt ettt e s te et e e b e esseesbesseesseesaesseesseessesssasseesseesseessenssensens 7
6.6 Lifting, jacking, and MmOVING fACIIIIES .......cccververiieicieeierieie et saeeeas 7
6.7 GIOUNA PAQ ...ttt ettt e st e st e et e e st e esaessaesseeseenseenseensesneasseanseenseensennsensaensenn 8
6.8 TranSfOrmeT ENCIOSUIE .....c..coueiuiiiiiiiiiiere ettt sttt ettt sbe et eanetens 9

AR 0 8T ] USSR 10

TR ) 3 TSR 10

9. Other ratings and ChATACTETISTICS ... .ccutertietieieetieetiete ettt ettt et e st e seee et et e et e eseesteeneeeneeeneeeneenneas 10
9.1 FOrced-air-Cooled TatINES ........oiuiiuiiieiieiieeieieee ettt ettt ettt ettt et e et esaeebeebe et eseeneeneeee 10
9.2 40 °C average ambient temperature CONAITIONS .........eeueeruierirerieeiertierienteereeeeeseeseeeseeeeeeseeeeeseeeeeens 11
9.3 Other Winding tEMPETALUIE TISES ......everterteeteereesteueereantesseeseaseeseaseeeanseasesseasesseaseeeensensessessesseesseneensenes 11
9.4 Other temperature class INSUIAtION SYSTEIMS .......ccuuiriiiieriiriieieeiietieieie ettt see e eae e 11
9.5 Other high-voltage ratings and CONNECLIONS ............cceeierieriieiieierieseeteete e seesreesseessesseesseesseessenns 12
9.6 Y=Y connected tranSfOTTETS ........ccueruiriirirtirieiieietete sttt ettt ettt sttt ettt sae sttt ebe et e 13
9.7 Increased Neutral INSUIALION .......cc.ovuiiiiiiriieieieiee sttt ettt eb e 15
9.8 Other basic lightning impulse insulation 16VelS ..........c.oocveiierierieiieeeeceeeee e 15

vil Documents

Copyright © 2009 IEEE. All rights reserved.
Document Sharing Hub

Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 20:05:56 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE C57.12.51-2008


http://www.avadocuments.com/doc/ieee-c57-12-51-2008
http://www.avadocuments.com/doc/ieee-c57-12-51-2008

