IEEE STANDARDS ASSOCIATION <IEEE

IEEE Recommended Practice for
Inductive Coordination of Electric
Supply and Communication Lines

IEEE Power and Energy Society

Sponsored by the
Power System Communicatioriz.and Cybersecurity Committee

IEEE
3 Pork frnue IEEE Std 776““72_01 8
Now York, NY 10016-5997 (Revision of
"JSA IEEE Std 776-1992)


https://www.stdhive.com/standards/ieee-776-2018-pdf/

IEEE Std 776™-2018
(Revision of
IEEE Std 776-1992)

IEEE Recommended Practice for
Inductive Coordination of Electric
Supply and Communication Lines

Sponsor

Power System Communications and Cybersecurity Committee
of the

IEEE Power and Energy Society

Approved 5 December 2018

IEEE-SA Standards Board

1
Copyright © 2019 IEEE. All rights reserved.


https://www.stdhive.com/standards/ieee-776-2018-pdf/

Abstract: The inductive environment that exists in the vicinity of electric power and wire-line
telecommunications systems and the interfering effects that may be produced are addressed. An
interface that permits either party, without need to involve the other, to verify the induction at the
interface by use of a probe wire is presented. This recommended practice does not apply to
railway signal circuits.
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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 Notices and Disclaimers Concerning IEEE Standards Documents.” They can also be
obtained on request from IEEE or viewed at http://standards.ieee.org/[PR/disclaimers.html.

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-uce, a.»
developed within IEEE Societies and the Standards Coordinating Committees of the IEEE Standw:ds
Association (“IEEE-SA”) Standards Board. IEEE (“the Institute”) develops its standards through o
consensus development process, approved by the American National Standards Institute (“A. 130", wich
brings together volunteers representing varied viewpoints and interests to achieve the final procict. [EEE
Standards are documents developed through scientific, academic, and industry-based te-hnical working
groups. Volunteers in IEEE working groups are not necessarily members of the Institrte and participate
without compensation from IEEE. While IEEE administers the process and establis. s rui:s to promote
fairness in the consensus development process, IEEE does not independently eva. ate. :est, or verify the
accuracy of any of the information or the soundness of any judgments contai e 1. its standards.

IEEE Standards do not guarantee or ensure safety, security, health, or er vironmental protection, or ensure
against interference with or from other devices or networks. Implem:n === and users of IEEE Standards
documents are responsible for determining and complying -with 'l appropriate safety, security,
environmental, health, and interference protection practices and all ~opl cable laws and regulations.

IEEE does not warrant or represent the accuracy or contew® ot ‘he material contained in its standards, and
expressly disclaims all warranties (express, implied a:d siatutory) not included in this or any other
document relating to the standard, including, but not limitcu to, the warranties of: merchantability; fitness
for a particular purpose; non-infringement; and quality, accuracy, effectiveness, currency, or completeness
of material. In addition, IEEE disclaims any an :.al. conditions relating to: results; and workmanlike effort.
IEEE standards documents are supplied “ASIS” ana “WITH ALL FAULTS.”

Use of an IEEE standard is wholly vetunuw wv.- The existence of an IEEE standard does not imply that there
are no other ways to produce, test, 1 eas 'te, purchase, market, or provide other goods and services related
to the scope of the IEEE standarc. Fu. thermore, the viewpoint expressed at the time a standard is approved
and issued is subject to chan/e r rougnt about through developments in the state of the art and comments
received from users of the stai. tarc.

In publishing and mali: 7 it. standards available, IEEE is not suggesting or rendering professional or other
services for, or on be'alf £, any person or entity nor is IEEE undertaking to perform any duty owed by any
other person or entity tu another. Any person utilizing any IEEE Standards document, should rely upon his
or her own jrde, endent judgment in the exercise of reasonable care in any given circumstances or, as
appropriate, su2k tue advice of a competent professional in determining the appropriateness of a given
IEEE standa..

IN . NO EVENT SHALL IEEE BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
LXEMI'.ARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO:
PROCUFEMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
C® BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY,
WHETHER 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
REGARDLESS OF WHETHER SUCH DAMAGE WAS FORESEEABLE.
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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.

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 sh. !l
make it clear that his or her views should be considered the personal views of that individual rather thai. the
formal position of IEEE.

Comments on standards

Comments for revision of IEEE Standards documents are welcome from any interestod pa.;  regardless of
membership affiliation with IEEE. However, IEEE does not provide consulting inixrmat on or advice
pertaining to IEEE Standards documents. Suggestions for changes in document=cho.'d'be in the form of a
proposed change of text, together with appropriate supporting comments. Sine > [EL E standards represent a
consensus of concerned interests, it is important that any responses to comments :1d questions also receive
the concurrence of a balance of interests. For this reason, IEEE a>d ‘he members of its societies and
Standards Coordinating Committees are not able to provide an instant . sponse to comments or questions
except in those cases where the matter has previously been addres ied. For the same reason, IEEE does not
respond to interpretation requests. Any person who wou'd lire wo-participate in revisions to an IEEE
standard is welcome to join the relevant [IEEE working group.

Comments on standards should be submitted to the follov ing ¢ ddress:

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

Laws and regulations

Users of IEEE Standards docuinnts snould consult all applicable laws and regulations. Compliance with
the provisions of any IEEE \ ‘ind .rds document does not imply compliance to any applicable regulatory
requirements. Implemen. rs ot the standard are responsible for observing or referring to the applicable
regulatory requiremer.s. "EEZ does not, by the publication of its standards, intend to urge action that is not
in compliance with a vlics ble laws, and these documents may not be construed as doing so.

Copyrigh's

IEEE Araft ar. approved standards are copyrighted by IEEE under U.S. and international copyright laws.
They a. s made available by IEEE and are adopted for a wide variety of both public and private uses. These
1.cluac oth use, by reference, in laws and regulations, and use in private self-regulation, standardization,
ana ‘he p omotion of engineering practices and methods. By making these documents available for use and
aloption by public authorities and private users, IEEE does not waive any rights in copyright to the
documents.
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Photocopies

Subject 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.

Updating of IEEE Standards documents

Users of IEEE Standards documents should be aware that these documents may be superseded at any t:me
by the issuance of new editions or may be amended from time to time through the issuance of amend. =nts,
corrigenda, or errata. An official IEEE document at any point in time consists of the current editior: of e
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 morc than ten
years old and has not undergone a revision process, it is reasonable to conclude that its ccatents, although
still of some value, do not wholly reflect the present state of the art. Users are cauuc=id to check to
determine that they have the latest edition of any IEEE standard.

In order to determine whether a given document is the current edition and ~heti.>r it has been amended
through the issuance of amendments, corrigenda, or errata, visit ‘e IEEE Xplore at
http://iecexplore.ieee.org/ or contact IEEE at the address listed previcusl 7. For more information about the
IEEE-SA or IEEE’s standards development process, visit the IEEE-SA " cusite at http:/standards.ieee.org.

Errata

Errata, if any, for all IEEE standards can be accessed n tk= IEEE-SA Website at the following URL:
http://standards.iece.org/findstds/errata/index.html. Users «ic encouraged to check this URL for errata
periodically.

Patents

Attention is called to the possibility that . -iple.nentation of this standard may require use of subject matter
covered by patent rights. By publicctio. of this standard, no position is taken by the IEEE with respect to
the existence or validity of any poten  rights in connection therewith. If a patent holder or patent applicant
has filed a statement of assurziuc> via an Accepted Letter of Assurance, then the statement is listed on the
IEEE-SA Website at http://s ~uda ds.ieee.org/about/sasb/patcom/patents.html. Letters of Assurance may
indicate whether the Suc mitter is willing or unwilling to grant licenses under patent rights without
compensation or unde: 1.2so..able rates, with reasonable terms and conditions that are demonstrably free of
any unfair discrimina.’on 1) applicants desiring to obtain such licenses.

Essential Pateat Ulaims may exist for which a Letter of Assurance has not been received. The IEEE is not
responsibl~ fo. identifying Essential Patent Claims for which a license may be required, for conducting
inquiries intc the legal validity or scope of Patents Claims, or determining whether any licensing terms or
conditions provided in connection with submission of a Letter of Assurance, if any, or in any licensing
greements are reasonable or non-discriminatory. Users of this standard are expressly advised that
de.>tmin. tion of the validity of any patent rights, and the risk of infringement of such rights, is entirely
heir own responsibility. Further information may be obtained from the IEEE Standards Association.
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Introduction

This introduction is not part of IEEE Std 776-2018, IEEE Recommended Practice for Inductive Coordination of
Electric Supply and Communication Lines.

Since the publication of joint reports of the National Electric Light Association (which became the Edison
Electric Institute in 1933) and the Bell Telephone System during and following the 1920s, the joint
responsibility of inductive coordination between power and telecommunication companies has generally
been accepted. See Joint Subcommittee reports for additional information [B13]!. However, the need has
long been recognized for one document that defines the components of interference, provides specific
procedures to predict levels of interference, provides specific methods to demonstrate cause and >ffect
relationships, and defines a threshold for initiating coordination to mitigate interference. The Longitudial
Induction Working Group, which is under the direction of the Inductive Coordination and Elec.wicai
Protection (ICEP) Subcommittee of the Transmission Systems Committee of the Communica. ns Joc.ety,
has struggled to produce a fair and equitable approach to fill this need under the leadership of thre. different
chairs. These chairs were, first, Harold C. Held, retired from Illinois Bell Telephone Comy any; second, the
late James R. Wilson, formerly affiliated with South Central Bell Telephone Company; a..* t1ird, David Lee
Boneau of Southwestern Bell Telephone Company. Major contributions to the docu.aent v-ere made by
James R. Wilson, George Benz of Southern New England Telephone Compan: and David Boneau.
Members of the Oklahoma Power and Communications Association (orig.»¢1ly he Oklahoma Inductive
Coordination Association) furthered the development of the document by fic'd *sting and assuring the
validity of the various calculations and measurement techniques (see 3oneau [B3]). Many others have
reviewed and helped to formulate a guide that is usable by both pow r z= telecommunication company
personnel. However, this Recommended Practice does not appl, to ra'lway signal circuits (which are
outside the scope of the Sponsor), at the request of contributors 1.om .he railway industry to the original
standard.

After publication of IEEE Std 776™-1987, the guide prc 7ide ! a useful tool for those faced with inductive
coordination problems. Questions arose about the stringent harmonic distribution used on the probe-wire
interface described in Table 4 and Table 5. IEEEStd 776-1987 provided flexibility in the use of harmonic
distributions in Table 4 and Table 5 to matcl the varicty of existing environments and conditions. The
general section was also rewritten in an effo:* 1> make it more understandable. Other sections were also
improved editorially. These efforts and cratributions were made by Dick Nelson, Harold Held, Bill
McCoy, Charlie Nelson, Chrys Chrysanthe i ~ad David Boneau.

The Longitudinal Induction Woriiing Group dissolved in early 1996 with the majority of its members
moving over to the Wire-Line Srocommittee. On October of 1996 the responsibility for this Recommended
Practice was officially tan.errcd from the TransAccess/ICEP Committee to the Power Systems
Communication Committe.’s Wire-Line Subcommittee (under the Power Engineering Society). In 2017,
the Wire-Line Subcatnm: ‘ee decided to revise this Recommended Practice to bring it in line with the latest
IEEE-SA Style Manua' an.d to make several editorial revisions to clarify the content.

In addition, T ecau e many noise specialists and subject matter experts have either retired or left the
telecommu. icatons industry in the recent past, the Wire-Line Subcommittee decided to include
infornration 0. Harmonic Analysis in Annex D as well as activities on noise reduction investigations as
Annex C in IEEE Std 1137™-2018. Those activities are to be conducted prior to implementing the
pooceau.>s outlined in this Recommended Practice. The information contained in Annex C of
IEE Std 1137-2018 may be considered a handy reference for those persons that have replaced the
sy ~cialists that have left or are new to the field of inductive coordination or noise investigations.

! The numbers in brackets correspond to those of the bibliography in Annex A.
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IEEE Std 776™-2018
(Revision of
IEEE Std 776-1992)

IEEE Recommended Practice for
Inductive Coordination of Electric
Supply and Communication Lines

1. Scope

This recommended practice addresses the inductive environment that exists in the vicii 'ty of « lectric power
and wire-line telecommunications systems and the interfering effect that may be nroc cesl thereby; guidance
is offered for the control or modification of the environment and the suscepticility € the affected systems in
order to maintain an acceptable level of interference. An acceptable level is defi. »d‘as an amount of steady-
state or surge induced longitudinal voltage or current that does not ciuse a personnel or public safety
hazard, damage to cable or equipment, and/or circuit degradation or far, 1

To aid the user of this recommended practice in_. calculcting induction between power and
telecommunication lines, the concept of an interface is develo,ed. This recommended practice permits either
party, without need to involve the other, to verify the indvCuon « the interface by use of a probe wire. This
recommended practice does not apply to railway signal cii ~uits

2. Normative references

The following referenced documents are ‘vuisiensable for the application of this document (i.e., they must
be understood and used, so each refere. ~ea Guocument is cited in text and its relationship to this document is
explained). For dated references, onl - the edition cited applies. For undated references, the latest edition of
the referenced document (including <= r amendments or corrigenda) applies.

IEEE Std 81™, [EEE Cuiide or Measuring Earth Resistivity, Ground Impedance, and Earth Surface
Potentials of a Ground::x Sy~tem. 2

IEEE Std 367™, IEE." Recommended Practice for Determining the Electric Power Station Ground
Potential Rise/and Induced Voltage from a Power Fault.

IEEE Std 457™ [EEE Standard for the Electrical Protection of Communications Facilities Serving Electric
Supply Locations—General Considerations.

IECE Sta 820™, IEEE Standard Telephone Loop Performance Characteristics.

IEEE Std 1137™, IEEE Recommended Practice for the Implementation of Inductive Coordination
Mitigation Techniques and Applications.

! The IEEE standards or products referred to in this clause are trademarks of The Institute of Electrical and Electronics Engineers, Inc.

2 IEEE publications are available from The Institute of Electrical and Electronics Engineers (http://standards.ieee.org/).
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