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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 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 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 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 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 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 Standards Board
345 East 47th Street
New York, NY 10017
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 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 ANSI/IEEE C57.110-1986, IEEE Recommended Practice for Establishing Transformer Capability
When Supplying Nonsinusoidal Load Currents.)

The increasing use of static rectification equipment in industrial loads on small and medium power transformers has
resulted in an increase in the harmonic content of the load current for this equipment. It is now quite common for the
harmonic factor of the current to exceed 0.05 per unit, which is the limit specified for “usual service conditions” in
ANSI/IEEE C57.12.00-1987 and C57.12.01-1979. Higher harmonic content in the current causes higher eddy current
loss in winding conductors and structural parts linked by the transformer leakage flux field and, consequently, higher
operating temperature. Users identified to the IEEE Transformers Committee the need for guidance in their loading
practices, so that the useful life of transformers would not be shortened when carrying nonsinusoidal load currents.
A working group was formed to respond to this need and has prepared the subject recommended practice. Precise
determination of the extra eddy current loss produced by harmonic currents is a complex subject that may involve
sophisticated computer analysis. Such treatment is not given in this document. Rather, the document presents
approximate calculation techniques that have two features to recommend them: they may be made with a simple hand-
held calculator and their results will be conservative.

The Accredited Standards Committee C57 had the following membership when it reviewed and approved this
document:

Roger Ensign, Chair    
L. S. McCormick, Vice Chair    

C. H. White, Secretary    

Organization Represented .................................................................................... Name of Representative

Electric Light and Power..................................................................................... W. Cole (Delegation Chairman)
G. Gunnels
P. Orehek
D. Soffrin (Alt)
J. Sullivan (Alt)
A. Velazquez

Institute of Electrical and Electronics Engineers ................................................ J. Bonucchi
O. Compton (Delegation Chairman )
J. Dutton
R. Ensign
F. Huber, Jr (Alt)
L. McCormick
W. Neiswander
H. Smith (Alt)
B. Stanleigh
H. Tucker

National Electrical Manufacturers Association .................................................. P. Cacalloro (Alt)
P. Dewever (Alt)
J. Douglas
W. Kendall
K. Linsley (Delegation Chairman)
G. Mayall
W. McNutt
J. Nay (Alt)
T. Reback
D. Strang (Alt)
R. Uptegraff, Jr

Testing Laboratory Group ................................................................................... W. O'Grady
R. Seelbach

Tennessee Valley Authority................................................................................. L. Smith
US Department of the Navy................................................................................ H. Stickley
US Department of Energy................................................................................... D. Torgerson
US Department of the Interior ............................................................................ F. Cook, Sr
US Department of Agriculture REA................................................................... J. Arnold, Jr
American National Standards Institute ............................................................... C. Zegers
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At the time this recommended practice was completed, the Working Group on Harmonic Load-Current Heating had
the following membership:
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R. A. Veitch

The following persons were on the balloting committee that approved this standard for submission to the IEEE
Standards Board:

D. J. Allan
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When the IEEE Standards Board approved this standard on June 19, 1986, it had the following membership:

John E. May, Chair    
Irving Kolodny, Vice Chair    

Sava I. Sherr, Secretary    
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John P. Riganati
Frank L. Rose

Robert E. Rountree
Martha Sloan
Oley Wanaselja
J. Richard Weger
William B. Wilkens
Helen M. Wood
Charles J. Wylie
Donald W. Zipse

*Member emeritus
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