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IEEE Standards documents are developed within 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 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 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 all 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; (508) 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 part of IEEE Std C37.112-1996, IEEE Standard Inverse-Time Characteristic Equations for Overcurrent
Relays.)

Induction overcurrent relay characteristics have been in continuous use for over 40 years and are a de facto standard in
North America. When an overcurrent relay is installed in North America, it often must coordinate with existing
induction relays and fuses. Induction characteristics appear in the form of stored data tables, polynomials, or spline
curves in most relay coordination programs. There has been no previous defining standard and all the relay curve data
was obtained from characteristics plotted from experimental data. Conversely, microprocessor relays execute
algorithms that are mathematical procedures. They produce analytic characteristics that can be described accurately by
an equation. This standard bridges the gap between the previous graphical practices and the present analytical
practices. This is done by defining equations that ensure that microprocessor overcurrent relays will coordinate with
induction overcurrent relays. The standard defines equations for the reset region as well as for the trip region of the
time-current characteristic that are derived from the basic differential equation for input-dependent time delay as it
applies to the induction relay.

This standard was developed by the Standard for Inverse-Time Characteristics Working Group of the Relay Standards
Subcommittee of the Power System Relaying Committee. The working group membership at the time of completion
of this standard was as follows:

G. Benmouyal, Chair
M. Meisinger, Vice Chair

J. Burnworth P.J. Lerley M. S. Sachdev
W. A. Elmore J. E. McConnell W. M. Strang

K. Friedrich J. Mizener J. E. Waldron

P. A. Kotos J. Pinto de Sa S. Watanasiriroch

P. R. Leblanc R. Ramaswami S. E. Zocholl
At the time of the completion of this standard the members of the Relay Standards Subcommittee were as follows:

R. W. Haas, Chair
M. Sanders, Vice Chair

B. Beckwith P. A. Kotos A. G. Phadke
G. Benmouyal J.R. Linders M. Sachdev

J. W. Chadwick, Jr. W. M. Mello T. S. Sidhu

G. K. Clough B. D. Nelson M. Swanson
C.J. Cook K. J. Khunkhun E. A. Udren

C. L. Downs W. J. Marsh V. Varneckas
W. A. Elmore M. J. McDonald C. L. Wagner
D. W. Hawver M. Meisinger T. E. Wiedman

At the time this standard was completed, the IEEE Power System Relaying Committee had the following membership:

A. T. Giulliante, Chair
J. C. Appleyard, Vice Chair
R. W. Dempsey, Secretary

M. Adamiak G. Benmouyal J. Burnworth
E. A. Baumgartner D. C. Blackburn H. J. Calhoun
B. L. Beckwith J. R. Boyle C. H. Castro
R. W. Beckwith B. Bozoki T. W. Cease
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When the IEEE Standards Board approved this standard on 19 September 1996, it had the following membership:

Donald C. Loughry, Chair
Richard J. Holleman, Vice Chair
Andrew G. Salem, Secretary
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Clyde R. Camp Joseph L. Koepfinger* Ronald H. Reimer
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Also included are the following nonvoting IEEE Standards Board liaisons:

Satish K. Aggarwal Alan H. Cookson Chester C. Taylor

Rochelle L. Stern
IEEE Standards Project Editor
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