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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 nor does it recommend
appropriately conservative weather conditions for the rating of overhead power lines. It does,
however, provide a standard method for doing such calculations for both constant and variable
conductor current and weather conditions.
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Important Notices and Disclaimers Concerning IEEE Standards Documents

IEEE documents are made available for use subject to important notices and legal disclaimers. These
notices and disclaimers, or a reference to this page, appear in all standards and may be found under the
heading “Important Notice” or “Important Notices and Disclaimers Concerning IEEE Standards
Documents.”

Notice and Disclaimer of Liability Concerning the Use of IEEE Standards
Documents

IEEE Standards documents (standards, recommended practices, and guides), both full-use and trial-usc. arc
developed within IEEE Societies and the Standards Coordinating Committees of the IEEE Sta:dail's
Association (“IEEE-SA”) Standards Board. IEEE (“the Institute”) develops its standarcs t.roug: a
consensus development process, approved by the American National Standards Institute (“Al«31”),  nich
brings together volunteers representing varied viewpoints and interests to achieve the final product.
Volunteers are not necessarily members of the Institute and participate without compensa.ion from IEEE.
While IEEE administers the process and establishes rules to promote fairness in the cansewnc s development
process, IEEE does not independently evaluate, test, or verify the accuracy of any of thc infor mation or the
soundness of any judgments contained in its standards.

IEEE does not warrant or represent the accuracy or content of the material co.taired in its standards, and
expressly disclaims all warranties (express, implied and statutory) nnt included in this or any other
document relating to the standard, including, but not limited to, the wor ~nties of: merchantability; fitness
for a particular purpose; non-infringement; and quality, accuracy, <iiecti.2ness, currency, or completeness
of material. In addition, IEEE disclaims any and all conditions rele‘ing .0: results; and workmanlike effort.
IEEE standards documents are supplied “AS IS” and “WITh AL. FAULTS.”

Use of an IEEE standard is wholly voluntary. The exister.ce of «a IEEE standard does not imply that there
are no other ways to produce, test, measure, purchase, m.-ke!, 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 thr. ugh.developments in the state of the art and comments
received from users of the standard.

In publishing and making its standards a ai'able, IEEE is not suggesting or rendering professional or other
services for, or on behalf of, any persc» o1 >»%ty nor is IEEE undertaking to perform any duty owed by any
other person or entity to another. An s pe.-on utilizing any IEEE Standards document, should rely upon his
or her own independent judgmen.in the exercise of reasonable care in any given circumstances or, as
appropriate, seek the advice of ‘a4 competent professional in determining the appropriateness of a given
IEEE standard.

IN NO EVENT SHALL .ZEE BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR “ONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO:
PROCUREMELT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
OR BUCINE.'S I'TERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY,
WHETHEK IN" CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR
OTHERWISE) ARISING IN ANY WAY OUT OF THE PUBLICATION, USE OF, OR RELIANCE
UPON ANY STANDARD, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE AND
K7GARDLESS OF WHETHER SUCH DAMAGE WAS FORESEEABLE.

Translations

The IEEE consensus development process involves the review of documents in English only. In the event
that an IEEE standard is translated, only the English version published by IEEE should be considered the
approved IEEE standard.
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Official statements

A statement, written or oral, that is not processed in accordance with the IEEE-SA Standards Board
Operations Manual shall not be considered or inferred to be the official position of IEEE or any of its
committees and shall not be considered to be, or be relied upon as, a formal position of IEEE. At lectures,
symposia, seminars, or educational courses, an individual presenting information on IEEE standards shall
make it clear that his or her views should be considered the personal views of that individual rather than the
formal position of IEEE.

Comments on standards

Comments for revision of IEEE Standards documents are welcome from any interested party, regardless of
membership affiliation with IEEE. However, IEEE does not provide consulting information ar acdvice
pertaining to IEEE Standards documents. Suggestions for changes in documents should be in " e fo.m/of a
proposed change of text, together with appropriate supporting comments. Since IEEE standards 1 nresent a
consensus of concerned interests, it is important that any responses to comments and quest.ons also receive
the concurrence of a balance of interests. For this reason, IEEE and the members I it. societies and
Standards Coordinating Committees are not able to provide an instant response to co. ment or questions
except in those cases where the matter has previously been addressed. For the samc reaon, 1IEEE does not
respond to interpretation requests. Any person who would like to partic.pite . revisions to an IEEE
standard is welcome to join the relevant IEEE working group.

Comments on standards should be submitted to the following address:

Secretary, IEEE-SA Standards Board
445 Hoes Lane
Piscataway, NJ 08854 USA

Laws and regulations

Users of IEEE Standards documents should:co1 sui all applicable laws and regulations. Compliance with
the provisions of any IEEE Standards decu, 2en. does not imply compliance to any applicable regulatory
requirements. Implementers of the stanc-.d re responsible for observing or referring to the applicable
regulatory requirements. IEEE doesot, by the publication of its standards, intend to urge action that is not
in compliance with applicable lav’s, ad these documents may not be construed as doing so.

Copyrights

IEEE draft and appi.« ved tandards are copyrighted by IEEE under U.S. and international copyright laws.
They are made availabi. oy IEEE and are adopted for a wide variety of both public and private uses. These
include both use, by reference, in laws and regulations, and use in private self-regulation, standardization,
and the prem¢ “on of engineering practices and methods. By making these documents available for use and
adoption by mublic authorities and private users, IEEE does not waive any rights in copyright to the
docun. >nts.

F hotoopies

Supject to payment of the appropriate fee, IEEE will grant users a limited, non-exclusive license to
photocopy portions of any individual standard for company or organizational internal use or individual,
non-commercial use only. To arrange for payment of licensing fees, please contact Copyright Clearance
Center, Customer Service, 222 Rosewood Drive, Danvers, MA 01923 USA; +1 978 750 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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Updating of IEEE Standards documents

Users of IEEE Standards documents should be aware that these documents may be superseded at any time
by the issuance of new editions or may be amended from time to time through the issuance of amendments,
corrigenda, or errata. An official IEEE document at any point in time consists of the current edition of the
document together with any amendments, corrigenda, or errata then in effect.

Every IEEE standard is subjected to review at least every ten years. When a document is more than:ten
years old and has not undergone a revision process, it is reasonable to conclude that its contents, alt. oug.
still of some value, do not wholly reflect the present state of the art. Users are cautioned to check ‘o
determine that they have the latest edition of any IEEE standard.

In order to determine whether a given document is the current edition and whether it has been ~mended
through the issuance of amendments, corrigenda, or errata, visit the IEEE-SA Website at
http://ieeexplore.ieee.org/xpl/standards.jsp or contact IEEE at the address listed prevics:ly. For more
information about the IEEE SA or IEEE's standards development process, visit the 1. EE-S A Website at
http://standards.ieee.org.

Errata

Errata, if any, for all IEEE standards can be accessed on the IF£E-SA Website at the following URL:
http://standards.ieee.org/findstds/errata/index.html. Users are <nccroged to check this URL for errata
periodically.

Patents

Attention is called to the possibility that implemer *ation of this standard may require use of subject matter
covered by patent rights. By publication of this swar dard, no position is taken by the IEEE with respect to
the existence or validity of any patent righ*s 11 ~vnnection therewith. If a patent holder or patent applicant
has filed a statement of assurance via an A_cented Letter of Assurance, then the statement is listed on the
IEEE-SA Website at http://standards..>ee.c.g/about/sasb/patcom/patents.html. Letters of Assurance may
indicate whether the Submitter is wvilli.g or unwilling to grant licenses under patent rights without
compensation or under reasonahle 1.t 3, with reasonable terms and conditions that are demonstrably free of
any unfair discrimination to ap'icents desiring to obtain such licenses.
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inquiries into the legai ~zudity or scope of Patents Claims, or determining whether any licensing terms or
conditions previled in cunnection with submission of a Letter of Assurance, if any, or in any licensing
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determinaticn o. the validity of any patent rights, and the risk of infringement of such rights, is entirely
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Introduction

This introduction is not part of IEEE Std 738-2012, IEEE Standard for Calculating the Current-Temperature
Relationship of Bare Overhead Conductors.

In 1986, IEEE Std 738, 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 and include their calculation in this standard. In the present revision, SI units were added
throughout, the solar heating calculation was extensively revised, and many editorial changes were made.

In the 2006 revision, SI units were added throughout, the solar heating calculation was extensively revised,
and many editorial changes were made. This standard includes a computer program listing in “pseudo-
code.” The working group has made every effort to ensure that the numerical algorithms included in the
listing are accurate, but the user is cautioned that there may be values of rating parameters for which the
method is not appropriate. The listing does not include input or output commands but is included to allow
the user to develop their own computer program of spreadsheet application using proven algorithms.

Richard E. Kennon, James Larkey, Jerry Reding, and Dale Douglass (Task Force Chairman) did much of
the revisions in the 1993 and 2006 versions of the standard.

Many persons have contributed to the preparation of this most recent standard. The primary contributors
were Dale Douglass, Glenn Davidson, Zsolt Peter, Dean Stoddart, Jerry Reding, and Bill Black. Mark
Lancaster, Tapani Seppa, Mark Ryan, Mohammad Pasha, Cody Davis, Francesco Zanellato, Gord Baker,
Kathy Beaman, and Doug Harms provided both editorial and technical support. Many other members of
IEEE W.G. 15.11.02/06 “T&D Overhead Conductors & Accessories,” chaired by Craig Pon, contributed
their time and thought.

We would also like to recognize the contribution of the late B.S. Howington, who served as Chair of the
working group for many years and was responsible for developing the original standard.

Incorporated corrections were made to Clause 4 as required by IEEE Std 738-2012/Cor 1-2013.
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IEEE Standard for Calculating the
Current-Temperature Relationship of
Bare Overhead Conductors

IMPORTANT NOTICE: IEEE Standards documents are not intended to ensure safety, health, or
environmental protection, or ensure against interference with or from other devices or networks.
Implementers of IEEE Standards documents are responsible for determining and complying with all
appropriate safety, security, environmental, health, and interference protection practices and all
applicable laws and regulations.

This IEEE document is made available for use subject to important notices and legal disclaimers.
These notices and disclaimers appear in all publications containing this document and may
be found under the heading “Important Notice” or “Important Notices and Disclaimers
Concerning IEEE Documents.” They can also be obtained on request from IEEE or viewed at
http:/standards.ieee.org/IPR/disclaimers. html.

1. Overview

1.1 Scope

The standard describes a numerical method by which the core and surface temperatures of a bare stranded
overhead conductor are related to the steady or time-varying electrical current and weather conditions. The
method may also be used to determine the conductor current that corresponds to conductor temperature
limits. The standard does not recommend suitable weather conditions or conductor parameters for use in
line rating calculations.

1.2 Disclaimer

A computer program is included in this standard as a convenience to the user. Other numerical methods
may well be more appropriate in certain situations.

The IEEE Working Group on Calculation of Bare Overhead Conductor Temperatures of the Towers, Poles
and Conductors Subcommittee has made every effort to ensure that the computer program yields accurate
calculations under anticipated conditions; however, there may well be certain calculations for which the
method is not appropriate. It is the responsibility of the user to check calculations against either test data or
other existing calculation methods.
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