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Abstract: Electrical, mechanical, and safety requirements of ventilated, non-ventilated, and
sealed dry-type distribution and power transformers or autotransformers (single and polyphase,
with a voltage of 601 V or higher in the highest voltage winding) are described.
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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

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.

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 C57.12.01-2005, IEEE Standard General Requirements for
Dry-Type Distribution and Power Transformers, Including Those with Solid-Cast and/or Resin Encapsulated
Windings.

This standard is the result of an effort encompassing the interests of users, manufacturers, and others
dedicated to producing voluntary consensus standards for dry-type transformers.

This revision continues to improve harmonization with international standards such as IEC 60076-11:2004.

Table 4 and Table 5 in IEEE Std C57.12.01-1998 implied a dependent relationship between high-frequency
test levels and the corresponding low-frequency levels. Such a dependency was not intended. These tables
have been combined into one table (Table 5) to clarify the proper relationship.

Dielectric tests consist of low-frequency and high-frequency values. Low-frequency tests include induced
voltages up to two times rated volts, which are intended to verify the integrity of turn-to-turn and layer-to-
layer insulation systems. Applied potential tests verify the integrity of major insulation systems above
ground and between separate windings. High- frequency tests include a 1.2 x 50 pus wave and a chopped
wave to verify the integrity of electrical windings to withstand lightning and switching transients.

This revision also adds references to NEMA ST-20" and the National Electrical Code® (NEC®) (NFPA 70)*
as these standards refer to this standard.

NEMA standard ST-20 is a standard for dry-type transformers with primary windings connected to
secondary distribution circuits with voltages of 600 V and below usually installed and used in accordance
with the National Electric Code. NEMA ST-20 does, in its content, refer to IEEE Std C57.12.01 and it is
referenced here for information on voltages 600 V and below applications only.

Annex A from IEEE Std C57.12.01-1998 has been removed from this revision because the material in
question, the operation of transformers at altitudes greater than 1000 m (3300 ft), is covered in
IEEE Std C57.96.

This revision was developed by the Working Group of the Dry-Type Transformers Subcommittee of the
IEEE Transformer Committee of the IEEE Power Engineering Society.

This standard is a voluntary consensus standard. Its use may become 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, specified 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.

' NEMA publications are available from Global Engineering Documents, 15 Inverness Way East, Englewood, CO 80112, USA
(http://global.ihs.con/).

2 NFPA publications are available from Publications Sales, National Fire Protection Association, 1 Batterymarch Park, P.O. Box 9101,
Quincy, MA 02269-9101, USA (http://www.nfpa.org/).
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Notice to users

Errata

Errata, if any, for this and all other standards can be accessed at the following URL: http:/
standards.iece.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/ieee/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. The IEEE shall not be responsible for identifying
patents or patent applications for which a license may be required to implement 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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IEEE Standard General

Requirements for Dry-Type Distribution
and Power Transformers, Including
Those with Solid-Cast and/or Resin
Encapsulated Windings

1. Overview

1.1 Scope

Electrical, mechanical, and safety requirements of ventilated, non-ventilated, and sealed dry-type
distribution and power transformers or autotransformers (single and polyphase, with a voltage of 601 V or
higher in the highest voltage winding) are described.

1.2 Purpose

This standard is intended as a basis for the establishment of performance, interchangeability, and safety
requirements of equipment described, and for assistance in the proper selection of such equipment.

The information in this standard applies to all dry-type transformers except as follows:

a) Instrument transformers

b) Step- 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
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|EEE Standard General Requirements for Dry-Type Distribution and Power Transformers, Including Those with Solid-Cast
and/or Resin Encapsulated Windings

1.3 Word usage

When this standard is used on a mandatory basis, the word shall indicates mandatory requirements; the
words should and may refer to matters that are recommended or permissive but not mandatory.

NOTE—The introduction of this voluntary consensus standard describes the circumstances under which the standard
may be used on a mandatory basis."

2. Normative references

The following referenced documents are indispensable for the application of this standard. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ANSI C57.12.55, American National Standard for Dry-Type Transformers in Unit Installations, Including
Unit Substations—Conformance Standard.’

ANSI C57.12.70, American National Standard for Terminal Markings and Connections for Distribution
and Power Transformers.

ANSI C84.1, American National Standard for Electric Power Systems and Equipment—Voltage Ratings
(60 Hz).

IEEE Std 315™, IEEE Graphic Symbols for Electrical and Electronics Diagrams. > *

IEEE Std C57.12.56™, IEEE Standard Test Procedure for Thermal Evaluation of Insulation Systems for
Ventilated Dry-Type Power and Distribution Transformers.

IEEE Std C57.12.60™, IEEE Guide for Test Procedures for Thermal Evaluation of Insulation Systems for
Solid Cast and Resin-Encapsulated Power and Distribution Transformers.

IEEE Std C57.12.80™, IEEE Standard Terminology for Power and Distribution Transformers.
IEEE Std C57.12.91™, IEEE Standard Test Code for Dry-Type Distribution and Power Transformers.
IEEE Std C57.96™, IEEE Guide for Loading Dry-Type Distribution and Power Transformers.

IEEE Std C57.124™, IEEE Recommended Practice for the Detection of Partial Discharge and the
Measurement of Apparent Charge in Dry-Type Transformers.

IEEE Std C62.22™, IEEE Guide for Application of Metal-Oxide Surge Arresters for Alternating-Current
Systems.

! Notes in text, tables, and figures are given for information only and do not contain requirements needed to implement the standard.
2 ANSI publications are available from the Sales Department, American National Standards Institute, 25 West 43rd Street, 4th Floor,
New York, NY 10036, USA (http://www.ansi.org/).

* IEEE publications are available from the Institute of Electrical and Electronics Engineers, 445 Hoes Lane, P.O. Box 1331,
Piscataway, NJ 08855-1331, USA (http://www.standards.ieee.org/).

* The IEEE standards or products referred to in this clause are trademarks of the Institute of Electrical and Electronics Engineers, Inc.
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