
IEEE Std C57.12.60-1992 

- IEEE Trial-Use Standard Test 
Procedures for Thermal Evaluation of 
Insulation Systems for Solid-Cast and 
Resin-Encapsulated Power and 
D i st r i but i on Transformers 

IEEE Power Engineering Society 

Sponsored by the 
Transformers Com m i tt ee 

Published by the Ins&ute of Electrical and Electronics Engineers, Inc., 345 East 47th Street, New York, hW 1001Z USA. 
May 4, 1993 SH 15693 

Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 20:16:44 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE C57.12.60-1992

http://www.avadocuments.com/doc/ieee-c57-12-60-1992
http://www.avadocuments.com/doc/ieee-c57-12-60-1992


IEEE Std C57.12.60-1992 

IEEE Trial-Use Standard Test 
Procedures for Thermal Evaluation 
of Insulation Systems for Solid-Cast 
and Resin-Encapsulated 
Power and Distribution Transformers 

Sponsor 

Transformers Com mittee 
of the 
IEEE Power Engineering Society 

Approved September 17, 1992 

IEEE Standards Board 

Abstract: This standard provides a uniform method for determining the temperature classification 
of solid-cast and resin-encapsulated power and distribution transformer insulation systems by test- 
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for use in transformers covered by IEEE C57.12.01-1989 and IEEE (37.1 2.91 -1 979 as they apply 
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IEEE Standards documents are developed within the Technical Committees of the IEEE 
Societies and the Standards Coordinating Committees of the IEEE Standards Board. Members 
of the committees serve voluntarily and without compensation. They are not necessarily mem- 
bers 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 reaffirma- 
tion. When a document is more than five years old and has not been reaffirmed, i t  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 stan- 
dards 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, i t  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 committees are not able to provide an instant response 
to interpretation requests except in those cases where the matter has previously received for- 
mal consideration. 

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

Secretary, IEEE Standards Board 
445 Hoes Lane 
P.O. Box 1331 
Piscataway, NJ 08855-1 33 I 
USA 

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

Publication of this trial-use standard for comment and criticism has been approved by the Insti- 
tute of Electrical and Electronics Engineers. Trial-use standards are effective for 24 months 
from the date of publication. Comments for revision will bc ncccpted for 18 months after publi- 
cation. Suggcstions for revision should be directed to the Secretary, IEEE Standards Board, 445 
Hoes Lane, PO. Box 133 I .  Piscataway, NJ 088 17- 133 I ,  and should be received no later than 
November 4, 1994. I t  is expected that following the 24-month period, this trial-use standard, 
revised as necessary. shall be submitted to the IEEE Standards Board for approval as a full-use 
standard. 
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Introduction 

(This introduction is not a part of IEEE Std CS7.12.60-I992, IEEE Trial-Use Standard Test Procedures tbr Thermal 
Evaluation of Insulation System for Solid-Cast and Resin-Encapsulated Power and Distribution Transtbrmers.) 

This standard 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 revi- 
sions. 

The working group that developed this standard used IEEE CS7.12.56- 1986. IEEE Standard Test Procedure 
for Thermal Evaluation of Insulation Systems for Ventilated Dry-Type Power and Distribution Transform- 
ers, as a starting point. New material and coil design techniques have necessitated an expansion of the proce- 
dure 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 standard describes methods that take these new inaterials and processes into account. 

The working group was unable to detine 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 
standard. 

The working group considered aging under voltage stresses that might cause partial discharge at operating 
voltage. but ruled i t  o u t  because present transforrner designs are generally created t o  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 a s  one of the aging factors. So little 
information is published regarding the effects of vibration and shock i n  high-voltage insulation systems, 
however, that it was impossible to  include them i n  the test procedure. The working group urges the industry 
to report procedures and results of  any testing of insulation sys tem that uses vibration and shock so that 
future revisions of this standard inay incorporate these factors, if they are found to be significant. 

This standard relates voltage withstand endpoint criteria to the irnpulse 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 S0/60 Hz testing of model coils is possible. 

Since the working gi-oup was unable to detine an existing in\ulation s y s t e m  to use as ;I control for compari- 
son with the insulation system under test. i t  was recommended that thi\ standard be ;I “trial-use” standard. 

At the time that this standard was completed, the Working Group o f  the Dry-Type Transformer Subcommit- 
tee of the Transformers Committee of the IEEE Poner Engineering Society had the following membership: 

R. L. Provost, C h r r  

B. F. Allen 
K .  A. Bancrour 
D. Barnard 
A Bimbiris 
G .  H. Bowers 
A .  M .  lversen 

I .  J .  N a y  
W. F, Pa[terson 
J Roddcn 
W. R .  Simpson, Jr. 
R .  E. Llptcgraff 
C .  S. Yung 

... 
I l l  
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The following persons were on the balloting committee that approved this document for submission to  the 
IEEE Standards Board: 

D. J. Allan G. Hall L. S. McCormick 
B. E Allen J.  H. Harlow J. W. McGill 
R. Allustriarti E W. Heinrichs C. J. McMillen 
R. J. Alton W. Henning W. J. McNutt 
S. J. Antalis K. R. Highton E. T. Norton 
E. H. Arjeski P. J .  Hoefler T. Orbeck 
J. C. Arnold C. R. Hoesel B. K. Patel 
J. Aubin R. H. Hollister H. A. Pearce 
R. Bancroft C. C. Honey D. Perco 
P. L. Bellaschi E Huber J .  M. Pollitt 
J .  J. Bergeron C. Hurty C. A. Robbins 
J. V. Bonucchi A. M. Iverson L. J .  Savio 
J. D. Borst R. G. Jacobsen W. E. Saxon 

A. J .  Jonnatti V. Shenoy G. H. Bowers 
D. J. Cash C. P. Kappeler B. E. Smith 
E. Chitwood J .  J .  Kelly W. W. Stein 
0. R. Compton A. D. Kline L. R. Stensland 
F. W. Cook E. Koenig R. B. Stetson 
J .  Corkran J. G. Lackey E. G. Strangas 
D. W. Crofts W. Lampe L. Swenson 
M. G. Daniels R. E. Lee A. L. Tanton 
D. H.  Douglas H. F. Light V. Thenappan 
J .  D. Douglass T. G. Lipscomb R. C. Thomas 
J. C. Dutton R. Little F. W. Thomason 
J. K. Easley L. A. Loudermilk J .  A. Thompson 
J .  A. Ebert R.  1. Lowe T. B. Traub 
R. L. Ensign M. L. Manning D. E. Truax 
C. G. Evans T. Massouda R. E. Uptegraff 
P. P. Falkowski J.  W. Matthews G. Vaillancourt 
D. J. Fallon S. P. Mehta R. A. Veitch 
H. G. Fischer C. K. Miller L. B. Wagenaar 
M. Frydman C. Millian R .  J .  Whearty 
H .  E. Gabel R.  E. Minkwitz 
D. A. Gillies M. 1. Mitelman W. E. Wrenn 
R. L. Grubb H. R. Moore A. C. Wurdack 
F. J. Gryskiewcz R. J.  Musil D. A. Yannucci 
G.  Gunnels W. H. Mutschler E. J. Yasuda 

A. Wilks 

When the IEEE Standards Board approved this standard on Sept. 17, 1992, it had the following membership: 

Marco W. Migliaro, Chair Donald C. Loughry, Vice Chair 
Andrew G. Salem, Secretary 

Dennis Bodson 
Paul L. Borrill 
Clyde Camp 
Donald C. Fleckenstein 
Jay Forster* 
David E Franklin 
Ramiro Garcia 
Thomas L. Hannan 

Donald N. Heirman 
Bcn C. Johnson 
Walter J. Karplus 
lvor N. Knight 
Joseph Koepfinger* 
Irving Kolodny 
D. N.  “Jim” Logothetis 
Lawrence V. McCall 

*Member Emeritus 

Also included are the following nonvoting IEEE Standards Board liaisons: 

Satish K. Aggarwal 
James Beall 

Richard B. Engelman 
David E. Soffrin 
Stanley Warshaw 

Adam Sicker 
IEEE Standards Project Editor 

T. Don Michael* 
John L. Rankine 
Wallace S.  Read 
Ronald H. Reimer 
Gary S.  Robinson 
Martin V. Schneider 
Terrance R. Whittemore 
Donald W. Zipse 

iv 
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