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Abstract: Safe and reliable methods for the electrical protection of telecommunication facilities
serving electric supply locations through the use of metallic wire-line components in part of the
telecommunication circuit and optical fiber systems in the remainder of the telecommunication
circuit are presented in this standard. Hybrid applications have an equipment junction between
the metallic wire-line and the fiber cable, i.e., a wire-line—fiber cable junction (CFJ).
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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-us.. arc
developed within IEEE Societies and the Standards Coordinating Committees of the IEL™ Siuindards
Association (“IEEE-SA”) Standards Board. IEEE (“the Institute”) develops its standards ‘hrough a
consensus development process, approved by the American National Standards Institute ( ‘ANSI”), which
brings together volunteers representing varied viewpoints and interests to achieve +he final product.
Volunteers are not necessarily members of the Institute and participate without comp msatica from IEEE.
While IEEE administers the process and establishes rules to promote fairness in the tons-asus development
process, IEEE does not independently evaluate, test, or verify the accuracy ¢ € (iny ~f tne information or the
soundness of any judgments contained in its standards.

IEEE does not warrant or represent the accuracy or content of the muterial contained in its standards, and
expressly disclaims all warranties (express, implied and statutory) 1.3t included in this or any other
document relating to the standard, including, but not limited *o, tl e warranties of: merchantability; fitness
for a particular purpose; non-infringement; and quality, accirac .. eilzctiveness, currency, or completeness
of material. In addition, IEEE disclaims any and all condition. relating to: results; and workmanlike effort.
IEEE standards documents are supplied “AS IS” and “W!(H AL. FAULTS.”

Use of an IEEE standard is wholly voluntary. The existencc 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 abo.* ti rough developments in the state of the art and comments
received from users of the standard.

In publishing and making its standa: ds < vailable, IEEE is not suggesting or rendering professional or other
services for, or on behalf of, any ers. n or entity nor is IEEE undertaking to perform any duty owed by any
other person or entity to anothci. Any person utilizing any IEEE Standards document, should rely upon his
or her own independent jndgien’ in the exercise of reasonable care in any given circumstances or, as
appropriate, seek the advi-e of a competent professional in determining the appropriateness of a given
IEEE standard.

IN NO EVENT SHAL" I£EE BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CCONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO:
PROCUREM NT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
OR BUSINTSS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY,
WHETHER 1N CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR
OTHEL WISE) ARISING IN ANY WAY OUT OF THE PUBLICATION, USE OF, OR RELIANCE
LUPON . NY STANDARD, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE AND
RECARDLESS 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 ot ts
committees and shall not be considered to be, or be relied upon as, a formal position of IEEE. At leciures,
symposia, seminars, or educational courses, an individual presenting information on IEEE standara. sha'l
make it clear that his or her views should be considered the personal views of that individual rthe. thar the
formal position of IEEE.

Comments on standards

Comments for revision of IEEE Standards documents are welcome from an;’ ircieste? party, regardless of
membership affiliation with IEEE. However, IEEE does not provide cons. 'ting information or advice
pertaining to IEEE Standards documents. Suggestions for changes in documents ;hould be in the form of a
proposed change of text, together with appropriate supporting comme.ts  Since IEEE standards represent a
consensus of concerned interests, it is important that any responses. > co.'ments and questions also receive
the concurrence of a balance of interests. For this reason, {EEi' an¢ the members of its socicties and
Standards Coordinating Committees are not able to provide an nstau. response to comments or questions
except in those cases where the matter has previously been aa'ressed. For the same reason, IEEE does not
respond to interpretation requests. Any person who whuld like to participate in revisions to an IEEE
standard is welcome to join the relevant IEEE working groo»

Comments on standards should be submitted to the folleving address:

Secretary, IEEE-SA Stardaras.oard
445 Hoes Lane
Piscataway, NJ 0885-" Us.\

Laws and regulations

Users of IEEE Standards «>cuments should consult all applicable laws and regulations. Compliance with
the provisions of ar; IELE Standards document does not imply compliance to any applicable regulatory
requirements. Implemc~tCrs of the standard are responsible for observing or referring to the applicable
regulatory regr.i.>ments. .ZEE does not, by the publication of its standards, intend to urge action that is not
in compliance with applicable laws, and these documents may not be construed as doing so.

Copyrights

"EEL draft and approved standards are copyrighted by IEEE under U.S. and international copyright laws.
Tuey are made available by 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 promotion of engineering practices and methods. By making these documents available for use and
adoption 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 ar, * tin =
by the issuance of new editions or may be amended from time to time through the issuance of ame dme ots,
corrigenda, or errata. An official IEEE document at any point in time consists of the current cc.‘tion or 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 documc:# is more than ten
years old and has not undergone a revision process, it is reasonable to conclude that \'s conu nts, although
still of some value, do not wholly reflect the present state of the art. Users arc cau.oned 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 edit.nn ind whether it has been amended
through the issuance of amendments, corrigenda, or errata. s the IEEE-SA Website at
http://iecexplore.ieee.org/xpl/standards.jsp or contact IEEE at tl e address listed previously. For more
information about the IEEE-SA or IEEE’s standards deve’oprni.=nt process, visit the IEEE-SA Website at
http://standards.ieee.org.

Errata

Errata, if any, for all IEEE standards can he «ccassed on the IEEE-SA Website at the following URL:
http://standards.ieee.org/findstds/errata/inde.- hus . Users are encouraged to check this URL for errata
periodically.

Patents

Attention is called to the | nssibuity that implementation of this standard may require use of subject matter
covered by patent rigl..s: By publication of this standard, no position is taken by the IEEE with respect to
the existence or vali. 'ty o "any patent rights in connection therewith. If a patent holder or patent applicant
has filed a statement o1 ssurance via an Accepted Letter of Assurance, then the statement is listed on the
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Es ential Patent Claims may exist for which a Letter of Assurance has not been received. The IEEE is not
esponsible for identifying Essential Patent Claims for which a license may be required, for conducting
inquiries into 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
agreements are reasonable or non-discriminatory. Users of this standard are expressly advised that
determination of 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 487.3-2014, IEEE Standard for the Electrical Protection of Communication
Facilities Serving Electric Supply Locations Through the Use of Hybrid Facilities.

Wire-line telecommunication facilities serving electric supply locations often require special high-voltage
protection (HVP) against the effects of fault-produced ground potential rise (GPR) or induced voltages, or
both. Some of the telecommunication services are used for control and protective relaying purposes and
may be called on to perform critical operations at times of power system faults. Even when critical services
are not involved, special HVP may be required for both personnel safety and plant protection at time: of
power system faults.

Effective protection of any wire-line telecommunication circuit requires coordinated protection o.. alt
circuits provided over the same telecommunication cable.

Some electrical environments, collectively called electric supply locations, require thy application of
unique electrical protection techniques because of their special nature. One such enviroi,:=n is the electric
power station or substation. Another is at or near power line transmission and distributicn stru tures such as
towers or poles. Such structures often provide a convenient site for the locatioi. of wireless, personal
communications service, and cellular antennas and their associated electronic ¢ quiy ment that is served by a
link to the wired telecommunications network.

This standard describes applications consisting of both metallic cables 1 J cptical fiber cables, i.e., hybrid
facilities or, in other words, applications using metallic v/ire-line components in part of the
telecommunication circuit and optical fiber cables in the remai der of the telecommunication circuit.
Hybrid applications have an equipment junction between the meu lic wire-line and the optical fiber cable,
i.e., a wire-line—fiber cable junction (CFJ). This standare aiso ('sscribes the special case when the CFJ is
placed inside the zone of influence (ZOI). For applicaticns ¢onsisting entirely of optical fiber cables, the
user is referred to IEEE Std 487.2™*

This standard presents workable methods foi the electrical protection of wire-line telecommunication
circuits serving electric supply locations through he use of hybrid facilities.

This project is part of a reorganizatio. o1 ‘»< [EEE 487™ documentation in which the main document is
broken down into a family of related doc.ments (i.e., dot-series) segregated on the basis of technology:

— IEEE Std 487™ for g *n<ral considerations

— IEEE Std 487.1™ 'ror applications using on-grid isolation equipment

— IEEE Std 487 2™ tc - applications consisting entirely of optical fiber cables

— IEEE Std 487 3™ for applications of hybrid facilities where part of the circuit is on metallic wire-
line and the ren. inder of the circuit is on optical fiber cable

— IEEE 5ta 187.4™ for applications using neutralizing transformers

— IEXE Ctd 487.5™ for applications using isolation transformers

This siandard has been prepared by the Wire-Line Subcommittee of the Power System Communications
“ounnivee of the IEEE Power and Energy Society, and it represents the consensus of both power and
telccomn unications engineers.

This standard, along with IEEE Std 487.2, replaces, in its entirety, the recommended practice
IEEE Std 1590™-2009, which covered electrical protection of communication facilities serving electric
supply locations using optical fiber systems.

* Information about normative references can be found in Clause 2.
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IEEE Standard for the Electrical
Protection of Communication Facilities
Serving Electric Supply Locations
Through the Use of Hybrid Facilities

IMPORTANT NOTICE: IEEE Standards documents are not intended to ensure safety, security, 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

Wire-line telecommunication facilities serving electric supply locations often require special high-voltage
protection (HVP) against the effects of fault-produced ground potential rise (GPR) or induced voltages, or
both. Some of the telecommunication services are used for control and protective relaying purposes and
may be called on to perform critical operations at times of power system faults. This requirement presents a
major challenge in the design and protection of the telecommunication system because power system faults
can result in the introduction of interfering voltages and currents into the telecommunication circuit at the
very time when the circuit is most urgently required to perform its function. Even when critical services are
not involved, special HVP may be required for both personnel safety and plant protection at times of power
system faults. Effective protection of any wire-line telecommunication circuit requires coordinated
protection on all circuits provided over the same telecommunication cable. This standard does not include
optical fiber cables that are used entirely within electric power substations, as this is covered by
IEEE Std 525™[B27].!

' The numbers in brackets correspond to the numbers of the bibliography in Annex A.
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