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Abstract: This guide sets forth recommendations believed essential for the application of overcur-
rent protective devices that limit the exposure time of dry-type transformers to short-circuit currents.
This guide is not intended to imply overload capability.
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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 develop-
ment 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 with-
out compensation. While the IEEE administers the process and establishes rules to promote fairness in the consensus devel-
opment 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 dam-
age, 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 fithess for a specific purpose, or that
the use of the material contained herein is free from patent infringement. IEEE Standards documents areAsipplied “

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 revi-
sion 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 cautioked to chec
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 com-
petent 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 acti@réo prep
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 soci-
eties 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 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

P.O. Box 1331

Piscataway, NJ 08855-1331

USA

Note: Attention is called to the possibility that implementation of this standard may require use of subjgct mat-
ter 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.

The IEEE and its designees are the sole entities that may authorize the use of the IEEE-owned certification marks and/or
trademarks 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, 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 a part of IEEE Std C57.12.59-2001, IEEE Guide for Dry-Type Transformer Through-Fault
Current Duration.)

This guide provides recommendations for the application of overcurrent protection devices to limit the expo-
sure time of dry-type transformers to short circuits. It must not be confused with IEEE Std C57.109-1993,
IEEE Guide for Liquid-Immersed Transformer Through-Fault Current Duration, which applies only to lig-
uid-immersed transformers.

Dry-type transformers differ significantly from liquid-immersed types in several respects:

a) There are five different temperature ratings for dry-type transformet€, 89°C, 115°C, 130°C,
and 15C°C; whereas there is only one temperature rating for liquid-immersed transform®ts: 65

b) There are significant variations in dry-type winding constructions, including conventional varnish
impregnated layered windings, vertically stacked varnish-impregnated disk windings, solid-cast
resin windings, and combinations thereof, all of which have different transient heating characteris-
tics during time intervals greater than about 100 s.

c) The transient heating of liquid-immersed transformer windings are considerably buffered by the
insulating medium in which they are immersed, providing a relatively long thermal time constant as
compared to dry-type transformers.

Because of the foregoing, the through-fault protection curves for dry-type transformers are limited to over-

load time intervals of 100 s or less. No one curve for longer time intervals would characterize the thermal

performance of all the different dry-type transformer constructions and temperature ratings. Moreover, such
curves are not known or, at least, not available. Consequently, the curves in this guide pertain to the temper
ature rise of the windings during time intervals less than 100 s, wherein nearly all the heat generated is
stored in the conductors. For longer time intervals, it is recommended that reference be made to IEEE Std
C57.96-1999, IEEE Guide for Loading Dry-Type Distribution and Power Transformers.

As short-circuit time intervals become progressively less than 100 s, mechanical considerations become
more important than thermal characteristics.

Short-circuit performance characteristics are contained in IEEE Std C57.12.01-1998, IEEE Standard Gen-
eral Requirements for Dry-Type Distribution and Power Transformers Including Those With Solid-Cast and/
or Resin-Encapsulated Windings. This guide supplements that information, but in no way supersedes it.

Participants

At the time this guide was completed, the Working Group for Dry-Type Transformer Through-Fault Current
Duration had the following membership:

Paulette A. PayneChair

Derek Foster Philip J. Hopkinson Charles W. Johnson, Jr.
Michael E. Haas Rush Horton Gene Morehart
N. Wayne Hansen Bipin K. Patel
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