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Abstract: A method of calculating the current-temperature relationship of bare overhead lines,
given the weather conditions, is presented. Along with a mathematical method, sources of the
values to be used in the calculation are indicated. This standard does not undertake to list actual
temperature-ampacity relationships for a large number of conductors, but rather provides a
standard method of doing such calculations.
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Committees of the IEEE Standards Association (IEEE-SA) Standards Board. The IEEE develops its standards
through a consensus development process, approved by the American National Standards Institute, which brings
together volunteers representing varied viewpoints and interests to achieve the final product. Volunteers are not
necessarily members of the Institute and serve without compensation. While the IEEE administers the process
and establishes rules to promote fairness in the consensus development process, the IEEE does not independently
evaluate, test, or verify the accuracy of any of the information contained in its standards.

Use of an IEEE Standard is wholly voluntary. The IEEE disclaims liability for any personal injury, property or
other damage, of any nature whatsoever, whether special, indirect, consequential, or compensatory, directly or
indirectly resulting from the publication, use of, or reliance upon this, or any other IEEE Standard document.

The IEEE does not warrant or represent the accuracy or content of the material contained herein, and expressly
disclaims any express or implied warranty, including any implied warranty of merchantability or fitness for a sp«
cific purpose, or that the use of the material contained herein is free from patent infringement. IEEE Standards
documents are supplied “AS IS.”

The existence of an IEEE Standard does not imply that there are no other ways to produce, test, 1. 2asui.,
purchase, market, or provide other goods and services related to the scope of the IEEE Standard. Furthermor., the
viewpoint expressed at the time a standard is approved and issued is subject to change brought a»out through
developments in the state of the art and comments received from users of the standard. Everv 1£.7 Standard is
subjected to review at least every five years for revision or reaffirmation. When a document = mor: than five
years old and has not been reaffirmed, it is reasonable to conclude that its contents, althoug. sti ] of some value,
do not wholly reflect the present state of the art. Users are cautioned to check to d:tern ‘ne that they have the
latest edition of any IEEE Standard.

In publishing and making this document available, the IEEE is not suggesi. 1g or rendering professional or other
services for, or on behalf of, any person or entity. Nor is the IEEE underking o perform any duty owed by any
other person or entity to another. Any person utilizing this, and ary ott >r IETE Standards document, should rely
upon the advice of a competent professional in determining the =xeicise of reasonable care in any given
circumstances.
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reason, IEEE and the members of its societies.and Stax lards Coordinating Committees are not able to provide an
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IEEE standards shall make it clear that i.’s o1 ..cr views should be considered the personal views of that individual
rather than the formal position, expla. atio.; or interpretation of the IEEE.

Comments for revision of IE"_E » :andards are welcome from any interested party, regardless of membership affil-
iation with IEEE. Suggertio. = for changes in documents should be in the form of a proposed change of text,
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Secretary, IEEE-SA Standards Board
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Introduction

This introduction is not part of IEEE Std 738-2006, IEEE Standard for Calculating the Current-Temperature of
Bare Overhead Conductors.

In 1986, IEEE Std 738-1993, IEEE Standard for Calculation of Bare Overhead Conductor Temperature and
Ampacity Under Steady-State Conditions, was first published. The standard was developed “so that a
practical sound, and uniform method (of calculation) might be utilized and referenced.” As part of the
revision in 1993, the Working Group on the Calculation of Bare Overhead Conductor Temperatures, which
was responsible for the revision of this standard, decided to address fault current and transient ratings<xnd
include their calculation in this standard.

In the present revision, SI units were added throughout, the solar heating calculation wa- ertens. -ely
revised, and many editorial changes were made.

Consistent with IEEE guidelines for standards such as this, SI units are used exclusively in the main body.
“English” units are used in Annex A since they are widely utilized by power transmisc: 'n line design
engineers in North America.

This standard includes a computer program listing to serve as a basis fo1 »rog -am development. The
working group has made every effort to ensure that the program yields accuiate results. The user is
cautioned that there may be values of rating parameters for which the i.>et10d is not appropriate.

Many persons have contributed to the preparation, analysis, and rc¢7iew of this standard. We would like to
recognize the contribution of the late B.S. Howington, who .=rvc as chair of the working group for many
years and was responsible for developing the original sto..dard. Richard E. Kennon, James Larkey, Jerry
Reding, and Dale Douglass (Task Force Chairman) did mos: of the revisions in the latest version of the
standard. Many of the other Working Group members contrivuted their time and thought. Catherine Berger,
an [EEE staff editor, was immensely helpful in gei‘ing the standard completed in an acceptable format.

Notice to users

Errata

Errata, if any, for this .ar.l al’ other standards can be accessed at the following URL: http:/
standards.ieee.org/reading, ‘eee/updates/errata/index.html. Users are encouraged to check this URL for
errata periodically.

Interpretation.s

Current inter, retations can be accessed at the following URL: http:/standards.ieee.org/reading/ieee/interp/
index.l tml.

Qatunts

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 or patent applications for which a license may be required to implement an IEEE standard or for
conducting inquiries into the legal validity or scope of those patents that are brought to its attention.

v
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IEEE Standard for Calculating the
Current-Temperature of
Bare Overhead Conductors

1. Overview
1.1 Scope

The purpose of this standard is to present a method of calculating the current-temperature relationship of
bare overhead conductors.

Conductor surface temperatures are a function of the following:

a) Conductor material properties
b) Conductor diameter

c) Conductor surface conditions
d) Ambient weather conditions

e) Conductor electrical current

The first two of these properties are specific chemical and physical properties. The third may vary with
time and be dependent upon ambient atmospheric conditions other than weather. The fourth, weather, var-
ies greatly with the hour and season. The fifth, conductor electrical current, may be constant or may vary
with power system loading, generation dispatch, and other factors.

The equations relating electrical current to conductor temperature may be used in either of the following
two ways:

—  To calculate the conductor temperature when the electrical current is known

—  To calculate the current that yields a given maximum allowable conductor temperature

1
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