
Recognized as an
American National Standard (ANSI)

The Institute of Electrical and Electronics Engineers, Inc.
3 Park Avenue, New York, NY 10016-5997, USA

Copyright © 2001 by the Institute of Electrical and Electronics Engineers, Inc.
All rights reserved. Published 16 March 2001. Printed in the United States of America.

Print: ISBN 0-7381-2732-9 SH94906
PDF: ISBN 0-7381-2733-7 SS94906

No part of this publication may be reproduced in any form, in an electronic retrieval system or otherwise, without the prior 
written permission of the publisher.

IEEE Std C57.12.70-2000(R2006)
(Revision of

IEEE Std C57.12.70-1978)

IEEE Standard Terminal Markings and 
Connections for Distribution and 
Power Transformers

Transformers Committee
of the
IEEE Power Engineering Society

Reaffirmed 30 March 2006
Approved 7 December 2000
IEEE-SA Standards Board

Approved 3 May 2001
American National Standards Institute

Abstract: Standard terminal markings and connections are described for single-phase and three-
phase distribution, power, and regulating transformers. For þterminal markings, it covers sequence
designation, external terminal designation, neutral terminal designation, grounded terminal
designation, and marking of full and tap winding terminals. Additive and subtractive polarity and
parallel transformer operation are described. Connections of single-phase transformers in various
configurations and angular displacement of three-phase transformers to connect to various system
phase displacements are covered. 
Keywords: transformer connections, transformer terminals, transformer polarity

Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 20:25:47 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE C57.12.70-2000

http://www.avadocuments.com/doc/ieee-c57-12-70-2000
http://www.avadocuments.com/doc/ieee-c57-12-70-2000


 

IEEE Standards

 

 documents are developed within the IEEE Societies and the Standards Coordinating Com-
mittees of the IEEE Standards Association (IEEE-SA) Standards Board. Members of the committees serve
voluntarily and without compensation. They are not necessarily members of the Institute. The standards
developed within IEEE represent a consensus of the broad expertise on the subject within the Institute as
well as those activities outside of IEEE that have expressed an interest in participating in the development of
the standard.

Use of an IEEE Standard is wholly voluntary. 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 rea-
sonable 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.

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.

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
all 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. 

Comments on standards and requests for interpretations should be addressed to:

Secretary, IEEE-SA Standards Board
445 Hoes Lane
P.O. Box 1331
Piscataway, NJ 08855-1331
USA

IEEE is the sole entity that may authorize the use of certification marks, trademarks, or other designations to
indicate compliance with the materials set forth herein.

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, Cus-
tomer Service, 222 Rosewood Drive, Danvers, MA 01923 USA; (978) 750-8400. Permission to photocopy
portions of any individual standard for educational classroom use can also be obtained through the Copy-
right Clearance Center.

Note: 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. The IEEE shall not be responsible for identifying patents for
which a license may be required by an IEEE standard or for conducting inquiries into
the legal validity or scope of those patents that are brought to its attention.
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Introduction

 

(This introduction is not a part of IEEE Std C57.12.70-2000, IEEE Standard Terminal Markings and Connections for
Distribution and Power Transformers.)

 

The Terminology, Units, and Terminal Markings Working Group of the IEEE Transformers Committee was
formed in January 1995. One of its two projects was to review and update this standard, which was last
issued by ANSI in 1978.  

The purpose of IEEE Std C57.12.70-1998 is to specify standard terminal markings and connections for dis-
tribution and power transformers. 

The content of this revision of IEEE Std C57.12.70-1998, compared to the 1978 version, is very similar.  The
major effort of the Working Group was to reorganize the standard to comply with the approved style of cur-
rently published IEEE standards, to update reference standards, and to add terminal marking requirements
for padmounted compartmental transformers. 

At the time the revision of this standard was completed, the Working Group on Terminology, Units and
Terminal Markings had the following membership:

 

Thomas P. Traub,

 

 

 

Chair

Wallace B. Binder
Robert L. Grubb

John W. Matthews
B. K. Patel

Thomas A. Prevost
F. N. Young
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The following persons were on the balloting committee:

When the IEEE-SA Standards Board approved this standard on 7 December 2000, it had the following
membership:

 

Donald N. Heirman,

 

 Chair

 

James T. Carlo,

 

 

 

Vice Chair

 

Judith Gorman,

 

 

 

Secretary

 

*Member Emeritus

 

Also included is the following nonvoting IEEE-SA Standards Board liaison:

 

Alan Cookson, 

 

NIST Representative

 

Donald R. Volzka, 

 

TAB Representative

 

Noelle D. Humenick

 

IEEE Standards Project Editor

Dennis J. Allan
George Allen
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IEEE Standard Terminal Markings and 
Connections for Distribution and 
Power Transformers

1. Overview

1.1 Scope

This standard describes the terminal markings and connections for distribution, power, and regulating trans-
formers covered in the C57 series of IEEE and ANSI standards, guides, and recommended practices.

1.2 References

When the following standards are superseded by a revision, the revision shall apply:

ANSI C57.12.10-1988, American National Standard for Transformers—230 kV and Below 833/958 through
8333/10 417 kVA, Single-Phase, and 750/862 through 60 000/80 000/100 000 kVA, Three-Phase without
Load Tap Changing; and 3750/4687 through 60 000/80 000/100 000 kVA with Load Tap Changing—Safety
Requirements.1

ANSI C57.12.20-1997, American National Standard for Overhead Distribution Transformers, 500 kVA and
Smaller: High Voltage, 34 500 Volts and below: Low Voltage, 7970/13 800 Y Volts and below—
Requirements.

ANSI C57.12.22-1989, American National Standard for Transformers—Pad-Mounted, Compartmental-
Type, Self-Cooled, Three-Phase Distribution Transformers with High-Voltage Bushings, 2500 kVA and
Smaller: High-Voltage, 34 500 GrdY/19 920 Volts and Below; Low Voltage, 480 Volts and Below—
Requirements.

ANSI C57.12.24-1992, American National Standard for Transformers--Underground-Type Three-Phase
Distribution Transformers, 2500 kVA and Smaller; High Voltage, 34 500 GrdY/19 920 Volts and Below;
Low Voltage, 480 Volts and Below—Requirements.2

1ANSI publications are available from the Sales Department, American National Standards Institute, 11 West 42nd Street, 13th Floor,
New York, NY 10036, USA (http://www.ansi.org/).
2ANSI C57.12.24-1992 has been withdrawn; however, copies can be obtained from the Sales Department, American National Stan-
dards Institute, 11 West 42nd Street, 13th Floor, New York, NY 10036, USA (http://www.ansi.org/).
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ANSI C57.12.25-1990, American National Standard for Transformers—Pad-Mounted, Compartmental-
Type, Self-Cooled, Single-Phase Distribution Transformers with Separable Insulated High-Voltage
Connectors; High Voltage, 34 500 GrdY/19 920 Volts and Below; Low Voltage, 240/120 Volts; 167 kVA and
Smaller—Requirements.

ANSI C57.12.40-1994, American National Standard for Secondary Network Transformers—Subway and
Vault Types (Liquid Immersed)—Requirements.

ANSI C57.12.50-1981 (Reaff 1989), American National Standard Requirements for Ventilated Dry-Type
Distribution Transformers, 1 to 500 kVA, Single-Phase, and 15 to 500 kVA, Three-Phase, with High-Voltage
601 to 34 500 Volts, Low-Voltage 120 to 600 Volts.

ANSI C57.12.51-1981 (Reaff 1989), American National Standard Requirements for Ventilated Dry-Type
Power Transformers, 501 kVA and Larger, Three-Phase, with High-Voltage 601 to 34 500 Volts, Low-Voltage
208Y/120 to 4160 Volts.

ANSI C57.12.52-1981 (Reaff 1989), American National Standard Requirements for Sealed Dry-Type Power
Transformers, 501 kVA and Larger, Three-Phase, with High-Voltage 601 to 34 500 Volts, Low-Voltage
208Y/120 to 4160 Volts.

IEEE 100, The Authoritative Dictionary of IEEE Standards Terms, Seventh Edition.3

IEEE Std C57.12.00-2000, IEEE Standard General Requirements for Liquid-Immersed Distribution, Power,
and Regulating Transformers.

IEEE Std C57.12.01-1998, IEEE Standard General Requiremets for Dry-type Distribution and Power Trans-
formers Including Those with Solid-Cast and/or Resin-Encapsulated Windings.

IEEE Std C57.12.23-1992 (Reaff 1999), IEEE Standard for Transformers—Underground-Type, Self-
Cooled, Single-Phase Distribution Transformers With Separable, Insulated, High-Voltage Connectors; High
Voltage (24 940 GrdY/14 400 V and Below) and Low Voltage (240/120 V, 167 kVA and Smaller).

IEEE Std C57.12.26-1992, IEEE Standard for Pad-Mounted, Compartmental-Type, Self-Cooled, Three-
Phase Distribution Transformers for Use with Separable Insulated High-Voltage Connectors (34 500 GrdY/
19 920 V and Below; 2500 kVA and Smaller)4.

IEEE Std C57.12.80-1978 (Reaff 1992), IEEE Standard Terminology for Power and Distribution
Transformers.

IEEE Std C57.12.90-1999, IEEE Standard Test Code for Liquid-Immersed Distribution, Power, and Regulat-
ing Transformers and IEEE Guide for Short Circuit Testing of Distribution and Power Transformers.

IEEE Std C57.12.91-1995, IEEE Standard Test Code for Dry-Type Distribution and Power Transformers.

3IEEE publications are available from the Institute of Electrical and Electronics Engineers, 445 Hoes Lane, P.O. Box 1331, Piscataway,
NJ 08855-1331, USA (http://standards.ieee.org/).
4IEEE Std C57.12.26-1992 has been withdrawn; however, copies can be obtained from Global Engineering, 15 Inverness Way East,
Englewood, CO 80112-5704, USA, tel. (303) 792-2181 (http://global.ihs.com/).
2 Copyright © 2001 IEEE. All rights reserved.
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2. Marking of terminals and identification of windings

2.1 General

The windings of a transformer shall be distinguished from one another as follows: two-winding transformers
shall have their windings designated as high voltage (HV or H) and low voltage (LV or X). Transformers with
more than two windings shall have their windings designated as H, X, Y, or Z.

2.2 Sequence designation

The highest voltage winding shall be designated as HV or H, except for transformers designed for
three-phase to six-phase transformation (see Clause 6). The other windings, in order of decreasing voltage,
are designated as X, Y, and Z. If two (or more) windings have the same voltage and different kVA (kilo-
volt-ampere) ratings, the higher kVA winding receives the prior letter designation of the two (or more) letters
available, according to the sequence by voltage as explained above. If two or more windings have the same
kVA and voltage rating, the designations of these windings are arbitrarily assigned.

2.3 External terminal designation

In general, external terminals shall be distinguished from one another by marking each terminal with a capi-
tal letter, followed by a subscript number. The terminals of the H winding are marked H1, H2, H3, etc. The
terminals of the X winding are marked Xl, X2, X3, etc.

When two external terminals are connected to the same end of a winding, such as the terminals on loop
feed transformers, they shall be identified by the same capital letter and subscripted numeral followed by an
additional subscripted letter A or B, for example, H1A and H1B, H2A and H2B.

The identification of external terminals shall be accomplished either by the use of the sketches on the name-
plate showing locations of specific terminals, or by physically marking terminals. 

2.4 Neutral terminal designation

A neutral terminal of a three-phase transformer shall be marked with the proper letter followed by the sub-
script 0, for example, H0, X0, etc. A neutral terminal common to two or more windings of a single or
three-phase transformer shall be marked with the combination of the proper winding letters, each followed
by the subscript 0; for example, H0X0, as in the case of autotransformers. A terminal brought out from the
winding for some other use than that of a neutral terminal (e.g., a 50% starting tap) shall be marked as a tap
terminal.

2.5 Grounded terminal designation

If a transformer has a two-terminal winding with one terminal grounded and the other ungrounded, the
subscript 2 terminal shall be the grounded terminal.

3. Single-phase transformers

Polarity and terminal markings of single-phase transformers are described in 3.1 through 3.4.
Copyright © 2001 IEEE. All rights reserved. 3
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3.1 Types of transformers

3.1.1 Distribution transformers, liquid-insulated

Polarity shall be subtractive for all liquid-insulated distribution transformers, except as otherwise described
in applicable sections of IEEE Std C57.12.00-2000 and ANSI C57.12.20-1997, which specify additive
polarity for single-phase transformers in sizes 200 kVA and smaller having high-voltage windings 8660
volts and below.

Terminal markings shall be as shown in this standard except as otherwise specified in IEEE Std
C57.12.23-1992 and ANSI C57.12.25-1990.

3.1.2 Power transformers, liquid-insulated

Polarity shall be subtractive. Terminal markings not described in IEEE Std C57.12.00-2000 or in ANSI
C57.12.10-1988 shall be in accordance with Clause 3 of this standard.

3.1.3 Dry-type transformers

Polarity shall be subtractive. Terminal markings not described in IEEE Std C57.12.01-1998 shall be in
accordance with Clause 3 of this standard.

3.1.4 Autotransformers

Single-phase autotransformer terminals shall, as far as practicable, be marked in accordance with the
requirements for subtractive polarity (see Figure 1).

Figure 1—Single-phase transformer terminal markings
(simple H and X windings without taps)
4 Copyright © 2001 IEEE. All rights reserved.
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