IEEE C57.12.59-1989

IEEE Guide for Dry-Type
Transformer Through-Fault
Current Duration

Circuits and Devices

Communications Technology

Computer

Electromagnetics and
Radiation

Energy and Power

Sponsored by the
Transformers Committee of the
IEEE Power Engineering Society

2
=
2 Industrial Applications
g
[ Te)
&)
E Signals and
& Applications
Committees
Q Published by the Institute of Electrical and Electronics Engineers, Inc., 345 East 47th Street, New York, NY 10017 USA.
December 1, 1989 SH12963
o B}
Documents

Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 20:13:42 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE C57.12.59-1989


http://www.avadocuments.com/doc/ieee-c57-12-59-1989
http://www.avadocuments.com/doc/ieee-c57-12-59-1989

THIS PAGE WAS
BLANK IN THE ORIGINAL

Documents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 20:13:42 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE C57.12.59-1989


http://www.avadocuments.com/doc/ieee-c57-12-59-1989
http://www.avadocuments.com/doc/ieee-c57-12-59-1989

IEEE
C57.12.59-1989

IEEE Guide for Dry-Type Transformer
Through-Fault Current Duration

Sponsor

Dry-Type Transformer Subcommittee
of the
Transformers Committee
of the
IEEE Power Engineering Society

© Copyright 1989 by

The Institute of Electrical and Electronics Engineers, Inc.
345 East 47th Street, New York, NY 10017-2394, USA

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.

Documents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 20:13:42 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE C57.12.59-1989


http://www.avadocuments.com/doc/ieee-c57-12-59-1989
http://www.avadocuments.com/doc/ieee-c57-12-59-1989

IEEE Standards documents are developed within the Technical Com-
mittees of the IEEE Societies and the Standards Coordinating Committees
of the IEEE Standards Board. Members of the committees serve volun-
tarily 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 which 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 once 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 deter-
mine that they have the latest edition of any IEEE Standard.

Comments for revision of IEEE Standards are welcome from any inter-
ested 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 technical commit-
tees 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 Standards Board
P.O. Box 1331

445 Hoes Lane

Piscataway, NJ 08855-1331

USA

IEEE Standards documents are adopted by the Institute of Elec-
trical and Electronics Engineers without regard to whether their
adoption may involve patents on articles, materials, or processes.
Such adoption does not assume any liability to any patent owner, nor
does it assume any obligation whatever to parties adopting the
standards documents.
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Foreword

(This Foreword is not a part of IEEE C57.12.59-1989, IEEE Guide for Dry-Type Transformer Through-Fault Current Duration.)

This guide provides recommendations for the application of overcurrent protective devices to limit the
exposure time of dry-type transformers to short circuits. It must not be confused with ANSI C57.109-
1985, “Guide for Transformer Through-Fault Current Duration,” which applies only to liquid-filled
transformers.

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

(1) There are six different temperature ratings for dry-type transformers: 60 °C, 80 °C, 100 °C, 115 °C,
125 °C, and 150 °C; whereas, there are only two liquid-type ratings: 55 °C and 65 °C, which are
sometimes used in dual ratings,

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

(3) The transient heating of liquid-filled transformer windings are considerably buffered by the liquid
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
overload 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 temperature 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 ANSI/IEEE C57.96-1989, “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 characteristic information is contained in ANSI/IEEE C57.12.01-1979, “IEEE Standard
General Requirements for Dry-Type Distribution and Power Transformers.” This guide supplements that
information, but in no way supersedes it.

At the time this guide was approved by the Transformers Committee, the following were the members
of the working group:

R. E. Uptegraff, Jr., Chairman

B.F. Allen F. Huber, Jr. B. K. Patel

A. Bimbiris E. W. Kalkstein J. Rodden

F. J. Brutt M. L. Manning D. E. Shefka
H. E. Gabel, Jr. W. H. Mutschler E. W. Schmunk
R. L. Grubb J. J. Nay B. E. Smith
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