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IEEE Standards documents are developed within the IEEE Societies and the Standards Coordinat-
ing Committees 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 inter-
est 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 sub-
jected 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.

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 rep-
resent 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

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;
(978) 750-8400. Permission to photocopy portions of any individual standard for educational class-
room use can also be obtained through the Copyright Clearance Center.
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Introduction

(This introduction is not part of IEEE Std C57.12.60-1998, IEEE Guide for Test Procedures for Thermal Evaluation of
Insulation Systems for Solid-Cast and Resin-Encapsulated Power and Distribution Transformers.)

This guide was developed to provide a method for evaluating insulation systems for solid-cast and resin-
encapsulated transformers with high-voltage ratings greater than 600 V. Since these procedures are consid-
ered to be new, and have not been tested exhaustively, further testing may prove the need for future revisions.

The working group that developed this guide used IEEE Std C57.12.56-1986, IEEE Standard Test Procedure
for Thermal Evaluation of Insulation Systems for Ventilated Dry-Type Power and Distribution Transformers,
as a starting point. New material and coil design techniques have necessitated an expansion of the procedure
to recognize factors such as the effect of glass transition temperature, higher resin-to-air and resin-to-metal
ratios, filler contents, and conductor identity on aging and performance characteristics. This guide describes
methods that take these new materials and processes into account.

The working group was unable to define an existing insulation system that could be used as a control for
comparison with an insulation system under test. Therefore, an arbitrary extrapolation criteria of 40 000 h
was selected for the evaluation. The working group urges the dry-type transformer industry to report results
of tests performed with this new procedure in order to provide a basis for the future improvement of this
guide.

The working group considered aging under voltage stresses that might cause partial discharge at operating
voltage, but ruled it out because present transformer designs are generally created to be as free as practical of
partial discharges at operating voltage. If partial discharges are present, the possibility exists that such an
endpoint could be an alternate approach to dielectric strength endpoints. This should be considered if data
become available.

The working group also considered a vibration and shock procedure as one of the aging factors. So little
information is published regarding the effects of vibration and shock in high-voltage insulation systems,
however, that it was impossible to include it in the test procedure. The working group urges the industry to
report procedures and results of any testing of insulation systems that uses vibration and shock so that future
revisions of this guide may incorporate these factors, if they are found to be significant.

This guide relates voltage withstand endpoint criteria to the impulse voltage distribution within the coil or to
the initial voltage withstand of the coil. A relationship between impulse withstand of the insulation and
short-term 60 Hz withstand is identified so that 50/60 Hz testing of model coils is possible.

Since the working group was unable to define an existing insulation system to use as a control for compari-
son with the insulation system under test, and no data has been forthcoming to verify the techniques outlined
in this document, it was recommended that this document be considered a guide.

At the time that this guide was completed, the Working Group of the Dry-Type Transformer Subcommittee
of the Transformers Committee of the IEEE Power Engineering Society had the following membership:

R. L. Provost, Chair
D. A. Barnard A. J. Jonnatti L. W. Pierce
P. W. Clarke A. D. Kline J. Puri
V. Dahinden R. P. Marek D. R. Purohit
J. M. Frank M. I. Mitelman M. Rajadhyaksha
M. E. Haas W. E. Morehart M. F. Schacker
C. W. Johnson, Jr. W. E. Patterson, Jr. R. W. Simpson, Jr.
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The following persons were on the balloting committee:

When the IEEE-SA Standards Board approved this guide on 19 March 1998, it had the following

Edward J. Adolphson

John S. Hurst

Donald W. Platts

George Allen Virendra Jhonsa Richard L. Provost
Stephen Antosz Charles W. Johnson Jeewan L. Puri
J. Arteaga Anthony Jonnatti D. R. Purohit

Donald E. Ballard
David A. Barnard
Mike Barnes

A. Bartek

Edward W. Kalkstein
Egon Koenig

George Krause

John G. Lackey

Charles T. Raymond
Arlise L. Robinson, Jr.
John R. Rossetti
Hazairin Samaulah

Edward A. Bertolini Tim Lewis Subhas Sarkar
Wallace B. Binder William A. Maguire Leo J. Savio

Max A. Cambre Charles Mandeville William E. Saxon
Don Chu Richard P. Marek Michael Schacker
Jerry L. Corkran John W. Matthews Wes W. Schwartz
Dieter Dohnal L. Bruce McClung Devki N. Sharma

Randall L. Dotson
Richard F. Dudley
Saurabh Ghosh
James L. Goudie
Richard D. Graham
Robert L. Grunert
Michael E. Haas
Norman K. Haggerty
N. Wayne Hansen
Philip J. Hopkinson
Richard Huber

A. F. Hueston

membership:

Richard J. Holleman, Chair

Satish K. Aggarwal

Jack W. McGill
Nigel P. McQuin
W. E. Morehart
Chuck R. Murray
William H. Mutschler, Jr.
Carl G. Niemann
T. V. Oommen
Klaus Papp
Dhiru S. Patel
Paulette A. Payne
Linden W. Pierce

Vic Shenoy

Mark Siehling

R. William Simpson, Jr.
Tarkeshwar Singh
Ken Skinger

James E. Smith
John C. Sullivan
James A. Thompson
Subhash C. Tuli
Robert Whearty
Roger Wicks
William G. Wimmer

Donald N. Heirman, Vice Chair

Judith Gorman, Secretary

James H. Gurney

L. Bruce McClung

Clyde R. Camp Jim D. Isaak Louis-Frangois Pau
James T. Carlo Lowell G. Johnson Ronald C. Petersen
Gary R. Engmann Robert Kennelly Gerald H. Peterson

Harold E. Epstein
Jay Forster*

Thomas F. Garrity
Ruben D. Garzon

*Member Emeritus

E. G. “Al” Kiener
Joseph L. Koepfinger*
Stephen R. Lambert
Jim Logothetis
Donald C. Loughry

Valerie E. Zelenty

John B. Posey
Gary S. Robinson
Hans E. Weinrich
Donald W. Zipse

IEEE Standards Project Editor
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IEEE Guide for Test Procedures for
Thermal Evaluation of Insulation
Systems for Solid-Cast and Resin-
Encapsulated Power and
Distribution Transformers

1. Overview

1.1 Scope

This test procedure is intended to establish a uniform method for determining the temperature classification
of solid-cast and resin-encapsulated power and distribution transformer insulation systems by testing rather
than by chemical composition.

These insulation systems are intended for use in transformers covered by IEEE Std C57.12.01-1989" and
IEEE Std C57.12.91-1995 as they apply to solid-cast and resin-encapsulated transformers whose highest
voltages exceed nominal 600 V.

NOTE—1In this guide, the term transformer means solid-cast and resin-encapsulated transformer, unless qualified by
other descriptive terms.

1.2 Purpose
The purpose of this test procedure is to establish a uniform method for

a) Providing data for the selection of the temperature classification of the insulation system;
b) Providing data that may be used as a basis for a loading guide;
c¢) Comparative evaluation of different insulation systems.

nformation on references can be found in Clause 2.
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