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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).

Keywords: CFJ, copper-fiber junction, electric power stations, electric supply locations, electrical
protection, fiber-optic systems, ground potential rise, high-voltage environment, IEEE 487.3™,
optical fiber systems
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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-use, are
developed within IEEE Societies and the Standards Coordinating Committees of the IEEE Standards
Association (“IEEE-SA”) Standards Board. IEEE (“the Institute”) develops its standards through a
consensus development process, approved by the American National Standards Institute (“ANSI”), which
brings together volunteers representing varied viewpoints and interests to achieve the final product.
Volunteers are not necessarily members of the Institute and participate without compensation from IEEE.
While IEEE administers the process and establishes rules to promote fairness in the consensus development
process, IEEE does not independently evaluate, test, or verify the accuracy of any of the information or the
soundness of any judgments contained in its standards.

IEEE does not warrant or represent the accuracy or content of the material contained in its standards, and
expressly disclaims all warranties (express, implied and statutory) not included in this or any other
document relating to the standard, including, but not limited 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 and all conditions relating to: results; and workmanlike effort.
IEEE standards documents are supplied “AS IS” and “WITH ALL FAULTS.”

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.

In publishing and making its standards available, IEEE is not suggesting or rendering professional or other
services for, or on behalf of, any person or entity nor is IEEE undertaking to perform any duty owed by any
other person or entity to another. Any person utilizing any IEEE Standards document, should rely upon his
or her own independent judgment in the exercise of reasonable care in any given circumstances or, as
appropriate, seek the advice of a competent professional in determining the appropriateness of a given
IEEE standard.

IN NO EVENT SHALL IEEE BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO:
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
OR 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 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 or advice
pertaining to IEEE Standards documents. Suggestions for changes in documents should be in the form of a
proposed change of text, together with appropriate supporting comments. Since IEEE standards represent a
consensus of concerned interests, it is important that any responses to comments and questions also receive
the concurrence of a balance of interests. For this reason, IEEE and the members of its socicties and
Standards Coordinating Committees are not able to provide an instant response to comments or questions
except in those cases where the matter has previously been addressed. For the same reason, IEEE does not
respond to interpretation requests. Any person who would like to participate in 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 consult all applicable laws and regulations. Compliance with
the provisions of any IEEE Standards document does not imply compliance to any applicable regulatory
requirements. Implementers of the standard are responsible for observing or referring to the applicable
regulatory requirements. IEEE 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

IEEE draft and approved standards are copyrighted by IEEE under U.S. and international copyright laws.
They 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 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, 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.

In order to determine whether a given document is the current edition and whether it has been amended
through the issuance of amendments, corrigenda, or errata, visit the IEEE-SA Website at
http://iecexplore.ieee.org/xpl/standards.jsp or contact IEEE at the address listed previously. For more
information about the IEEE-SA or IEEE’s standards development process, visit the IEEE-SA Website at
http://standards.ieee.org.

Errata

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

Patents

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 by the IEEE with respect to
the existence or validity of any patent rights in connection therewith. If a patent holder or patent applicant
has filed a statement of assurance via an Accepted Letter of Assurance, then the statement is listed on the
IEEE-SA Website at http://standards.ieee.org/about/sasb/patcom/patents.html. Letters of Assurance may
indicate whether the Submitter is willing or unwilling to grant licenses under patent rights without
compensation or under reasonable rates, with reasonable terms and conditions that are demonstrably free of
any unfair discrimination to applicants desiring to obtain such licenses.

Essential Patent Claims may exist for which a Letter of Assurance has not been received. The IEEE is not
responsible 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
their own responsibility. Further information may be obtained from the IEEE Standards Association.

Documents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 25,2026 at 16:08:01 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 487.3-2014


http://ieeexplore.ieee.org/xpl/standards.jsp
http://standards.ieee.org/
http://standards.ieee.org/findstds/errata/index.html
http://standards.ieee.org/findstds/errata/index.html
http://standards.ieee.org/about/sasb/patcom/patents.html
http://avadocuments2026.com/doc/ieee-487-3-2014
http://avadocuments2026.com/doc/ieee-487-3-2014

Participants

At the time this IEEE standard was completed, the Wire-Line Working Group had the following

membership:

Percy E Pool, Co-Chair and Technical Editor
Larry Young, Co-Chair and Secretary

Steven Blume Ernest Duckworth Dan Jendek
Joe Boyles John Fuller Richard Knight
Timothy Conser Ernest Gallo Randall Mears
Bhimesh Dahal Dave Hartmann Mark Tirio
Jean de Seve Thomas Vo

The Wire-Line SC acknowledges the contributions of the following members of SC5:

Al Bonnyman

Bill Byrd

Delavar Khomarlou

Robert Whatley

The following members of the individual balloting committee voted on this standard. Balloters may have
voted for approval, disapproval, or abstention.

William Ackerman Jalal Gohari James O’Brien
R. Baysden Randall Groves Lorraine Padden
Steven Blume Innocent Kamwa Percy Pool
Joe Boyles Yuri Khersonsky Craig Preuss
Gustavo Brunello Richard Knight Charles Rogers
Timothy Conser Jim Kulchisky Jesse Rorabaugh
Michael Dood Lawrenc Long Bartien Sayogo
Douglas Dorr William McCoy Veselin Skendzic
Randall Dotson Joseph Mears Michael Swearingen
Ernest Duckworth John Miller David Tepen
Sourav Dutta Jose Morales Mark Tirio
John Fuller Jerry Murphy John Vergis
Doaa Galal Michael Newman Kenneth White
Timothy Gauthier Gary Nissen James Wilson
Frank Gerleve Larry Young

v Documents

Copyright © 2014 IEEE. All rights reserved. Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 25,2026 at 16:08:01 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 487.3-2014


http://avadocuments2026.com/doc/ieee-487-3-2014
http://avadocuments2026.com/doc/ieee-487-3-2014

When the IEEE-SA Standards Board approved this standard on 15 May 2014, it had the following

membership:

Peter Balma

Farooq Bari

Ted Burse

Clint Chaplain
Stephen Dukes
Jean-Phillippe Faure
Gary Hoffman

*Member Emeritus

John Kulick, Chair
Jon Walter Rosdahl, Vice-chair
Richard H. Hulett, Past Chair
Konstantinos Karachalios, Secretary

Michael Janezic
Jeffrey Katz

Joseph L. Koepfinger*
David Law

Hung Ling

Oleg Logvinov

Ted Olsen

Glenn Parsons

Ron Peterson
Adrian Stephens
Peter Sutherland
Yatin Trivedi
Phil Winston
Don Wright

Yu Yuan

Also included are the following nonvoting IEEE-SA Standards Board liaisons:

Richard DeBlasio, DOE Representative
Michael Janezic, NIST Representative

Don Messina
IEEE-SA Content Publishing

Erin Spiewak
IEEE-SA Standards Technical Community

vii
Copyright © 2014 IEEE. All rights reserved.

Documents

Document Sharing Hub

Authorized licensed use limited to: Tsinghua University. Downloaded on February 25,2026 at 16:08:01 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 487.3-2014


http://avadocuments2026.com/doc/ieee-487-3-2014
http://avadocuments2026.com/doc/ieee-487-3-2014

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 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.

Some electrical environments, collectively called electric supply locations, require the application of
unique electrical protection techniques because of their special nature. One such environment is the electric
power station or substation. Another is at or near power line transmission and distribution structures such as
towers or poles. Such structures often provide a convenient site for the location of wireless, personal
communications service, and cellular antennas and their associated electronic equipment that is served by a
link to the wired telecommunications network.

This standard describes applications consisting of both metallic cables and optical fiber cables, i.e., hybrid
facilities or, in other words, applications using metallic wire-line components in part of the
telecommunication circuit and optical fiber cables in the remainder of the telecommunication circuit.
Hybrid applications have an equipment junction between the metallic wire-line and the optical fiber cable,
i.e., a wire-line—fiber cable junction (CFJ). This standard also describes the special case when the CFJ is
placed inside the zone of influence (ZOI). For applications consisting entirely of optical fiber cables, the
user is referred to IEEE Std 487.2™*

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

This project is part of a reorganization of the IEEE 487™ documentation in which the main document is
broken down into a family of related documents (i.e., dot-series) segregated on the basis of technology:

— IEEE Std 487™ for general considerations

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

— IEEE Std 487.2™ for 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 remainder of the circuit is on optical fiber cable

— IEEE Std 487.4™ for applications using neutralizing transformers

— IEEE Std 487.5™ for applications using isolation transformers

This standard has been prepared by the Wire-Line Subcommittee of the Power System Communications
Committee of the IEEE Power and Energy Society, and it represents the consensus of both power and
telecommunications 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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1.1 Scope

This standard presents engineering design procedures 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.
Other telecommunication alternatives such as radio and microwave systems are excluded from this
document.

1.2 Purpose

This standard presents workable methods that can be used with greater reliability to improve 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. Hybrid applications have an equipment junction between the metallic wire-
line and the fiber cable, i.e., a wire-line—fiber cable junction (CFJ).

2. Normative references

The following referenced documents are indispensable for the application of this document (i.e., they must
be understood and used; therefore, each referenced document is cited in text and its relationship to this
document is explained). For dated references, only the edition cited applies. For undated references, the
latest edition of the referenced document (including any amendments or corrigenda) applies.

Accredited Standards Committee C2, National Electrical Safety Code™ (NESC®).>*
IEEE Std 80™, IEEE Guide for Safety in AC Substation Grounding.*’

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

IEEE Std 487™, IEEE Recommended Practice for the Protection of Wire-line Communication Facilities
Serving Electric Supply Locations.®

IEEE Std 487.1™, IEEE Standard for the Electrical Protection of Communication Facilities Serving
Electric Supply Locations Through the Use of On-Grid Isolation Equipment.

IEEE Std 487.2™ [EEE Standard for the Electrical Protection of Communication Facilities Serving
Electric Supply Locations Through the Use of Optical Fiber Systems.

NFPA 70, National Electrical Code® (NEC®)."®

2 The NESC is available from The Institute of Electrical and Electronics Engineers (http:/standards.ieee.org/).

* National Electrical Safety Code and NESC are both registered trademarks and service marks of The Institute of Electrical and
Electronics Engineers, Inc.

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

* The IEEE standards or products referred to in this clause are trademarks of The Institute of Electrical and Electronics Engineers, Inc.
® There is an approved PAR to revise Std 487 and re-title it to “IEEE Standard for the Electrical Protection of Communication
Facilities Serving Electric Supply Locations—General Considerations.”

" The NEC is published by the National Fire Protection Association (http:/www.nfpa.org/).

8 National Electrical Code and NEC are both registered trademarks of the National Fire Protection Association, Inc.

5 Documents
Copyright © 2014 IEEE. All rights reserved. Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 25,2026 at 16:08:01 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 487.3-2014


http://standards.ieee.org/
http://standards.ieee.org/
http://avadocuments2026.com/doc/ieee-487-3-2014
http://avadocuments2026.com/doc/ieee-487-3-2014

IEEE Std 487.3-2014
IEEE Standard for the Electrical Protection of Communication Facilities Serving Electric Supply Locations Through the
Use of Hybrid Facilities

3. Definitions, abbreviations and acronyms

3.1 Definitions

For this document, the following terms and definitions apply. The IEEE Standards Dictionary Online
should be consulted for terms not defined in this clause.’

all-dielectric: An optical fiber cable construction having no metallic or conductive components.

base transceiver station (BTS): A unit or component of a wireless service site consisting of all radio
transmission and receiving equipment.

counterpoise: A conductor or system of conductors located on, above, or most frequently below the
surface of the earth and connected to the grounding system of towers or poles.

electric power station: A substation or generating station.

electric supply locations: Any building, separate space, or site in which electric supply equipment is
located that may be subjected to the effects of ground potential rise (GPR) from power system fault
currents. This definition includes generation, transformation, conversion, switching, and delivery facilities.

facility interface point (FIP): The splice point for general use cable to dedicated cable. The FIP may be
located anywhere in the circuit.

ground potential rise (GPR): The electrical potential that a ground electrode (or grounding system) may
attain relative to a distant grounding point.

NOTE 1—Under normal conditions, the grounded electrical equipment operates at near zero ground potential. In other
words, the potential of a grounded neutral conductor is nearly identical to the potential of remote earth. During a
ground fault, the portion of fault current that is conducted by an electric supply location grounding grid into the earth
causes the rise of the grid potential with respect to remote earth. '’

NOTE 2—See IEEE Std 367 for the method of calculating GPR."!
high-voltage: Describing power lines carrying a voltage higher than 34.6 kV phase to ground.

high-voltage environment (HVE): A location requiring caution because it may experience a ground
potential rise (GPR) from power line fault currents and/or lightning strike energy.

high-voltage interface (HVI): Protective apparatus that provides electrical isolation of wire-line
telecommunications conductive paths.

metallic member: A non-communications metallic cable component such as a shield, vapor barrier,
locating tracer wire, or strength member.

optical fiber: A thin glass or plastic strand designed for the transmission of light, typically by internal
reflections.

optical fiber cable: A telecommunications cable containing optical fibers as the primary transmission
medium. The cable may contain metallic or nonmetallic members and metallic pairs.

? The IEEE Standards Dictionary Online subscription are available at
http://www.ieee.org/portal/innovate/products/standard/standards_dictionary.html.

' Notes in text, tables, and figures are given for information only and do not contain requirements needed to implement this standard.
' Information on normative references can be found in Clause 2.
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outside plant: All cables and wires (whether aerial, buried, or underground) in a telecommunications
network that are located outside buildings. Outside plant includes associated terminals, closures, pedestals,
and supporting structures such as poles.

optical electrical interface (OEI): The interface point and associated equipment for converting optical
fiber transport to a metallic circuit. An OEI is typically paired with a wire-line—fiber cable junction (CFJ)
on the opposite end of the fiber facility.

personal communications service: A set of capabilities that allows some combination of terminal
mobility, personal mobility, and service profile management.

remote drainage location (RDL): A designated point on the dedicated metallic cable (often at the splice to
the general use cable) located outside the ground potential rise (GPR) zone of influence (ZOI), having local
ground reference. Protection and/or shunting devices may be located here on some applications.

wireless: A form of telecommunications utilizing radio links to deliver voice, data, and other information.

wireless service provider: A company that provides wireless telecommunication service to customers,
e.g., cellular service providers, wireless data providers, radio common carriers, paging companies.

wire-line: Describing a network that uses metallic (e.g., copper, steel, aluminum) wire conductors for
telecommunications.

wire-line—fiber cable junction (CFJ): The interface point and associated equipment for converting wire-
line transport to optical fiber transport. A CFJ is typically paired with an optical electrical interface (OEI)
on the opposite end of the optical fiber facility.

zone of influence (ZOI): An area around a ground electrode bounded by points of specified equal potential
resulting from the voltage drop through the earth between the ground electrode and remote earth.

3.2 Abbreviations and acronyms

ADSS all-dielectric self-supporting
AWG American wire gauge
BIL basic impulse insulation level
BTS base transceiver station
CATV cable television
CFJ wire-line (e.g., copper, steel, aluminum) to fiber cable junction
CO central office
DGPS Differential Global Positioning System
DS-1 digital service at 1.544 Mb/s
DS-3 digital service at 44.736 Mb/s
EMI electromagnetic induction
FIP facility interface point
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FTTx

GPR

GPS

HVE

HVP

MGN

MOV

MPE

NCTE

OEI

0GC

oGW

OPGW

OSHA

PoF

PPE

PVC

RDL

RF

rms

SCADA

SPO

UPS

Z0l1

Use of Hybrid Facilities

fiber to the x (where x may be home, curb, neighborhood, etc.)

ground potential rise

Global Positioning System
high-voltage environment

high-voltage protection

multigrounded neutral

metal oxide varistor

maximum permissible exposure
network channel terminating equipment
optical electrical interface

overhead grounding conductor
overhead ground wire

optical ground wire

Occupational Safety and Health Administration
power-over-fiber

personal protective equipment
polyvinyl chloride

remote drainage location

radio frequency

root-mean-square

supervisory control and data acquisition
service performance objective
uninterruptible power source

zone of influence

4. Overview of telecommunications service to electric supply locations

Two different electric supply locations or high-voltage environments (HVEs) are described in 4.1 and 4.2.

The telecommunications facility may be a metallic wire-line cable, an optical fiber cable, wireless system,
or a microwave system.
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4.1 Electric power stations

Telecommunications service to electric power stations is provided via a link that connects the
telecommunications equipment located at or near the electric power station with the central office (CO) or
switching center of the telecommunications service provider. Telecommunications services to an electric
power station include a large variety of types (see IEEE Std 487). Refer to IEEE Std 789™ [B28] for
typical specifications for telecommunication cables at electric supply locations.

4.2 Wireless service sites

Wireless service sites are established at a variety of locations including at or near power line transmission
and distribution structures such as towers or poles. These locations typically have a telecommunications
facility that connects the associated electronic equipment, or base transceiver station (BTS), with the
wireless switching center, either directly or through a telecommunications CO (see Ashdown et al. [B1] and
Bellarmine and Lee [B4]).

Telecommunication services to a wireless service site have often been provided by DS-1 or DS-3 type
circuits (i.e., digital service at 1.544 Mb/s or at 44.736 Mb/s, respectively). Newer services may include
based services based on Internet Protocol (IP) such as Ethernet, multi-protocol label switching (MPLS), or
similar protocols.

Refer to IEEE Std 789 [B28] for typical specifications for telecommunication cables at electric supply
locations.

4.3 Service via metallic wire-line facilities

When the telecommunications facility consists solely of a metallic wire-line cable, then IEEE Std 487 and
IEEE Std 487.1 are used to determine the level of electrical protection needed at the electric supply
location.

4.4 Service via optical fiber facilities

Ground potential rise (GPR) and induction at the electric supply location may exceed the capabilities of the
metallic wire-line facility. In an electric supply location environment, an optical fiber system may be
viewed as both a telecommunications transport medium and a high-voltage interface (HVI) within the
HVE. Refer to IEEE Std 487.2 for applications based entirely on optical fiber cables.

Optical ground wire (OPGW) (see IEEE Std 1138™-1994 [B29]), all-dielectric self-supporting (ADSS)
(see IEEE Std 1222™-2004 [B30]), and wrapped fiber (see IEEE Std 1594™ [B33]) are three examples of
optical fiber cables installed on high-voltage transmission lines. These cables form the backbone of a smart
utility grid as they carry critical data for switching and load decisions based on line losses, telemetry, and
customer or end-point loading information. These optical fiber cables can be part of utility private fiber
network or be revenue-generating as part of a utility commercial network. Typical configurations include,
but are not limited, to the following:

— Interconnection of substations (e.g. transformer, switching, or distribution stations) via serving
transmission lines

— Interconnection of a substation to a generating station

—  Connection of a utility substation to a third party’s generation facility

—  Connection of a utility facility to a commercial entity (carrier or ISP) demarcation point
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