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Abstract: The main emphasis of this recommended practice is the engineering design of optical
fiber communication facilities serving, or connected to, electric supply locations. This
recommended practice includes methods for providing telecommunication facilities serving
electric supply locations using optical fiber cables, and their related electronic systems, extending
across the zone of influence (ZOl).
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IEEE Standards documents are developed within the IEEE Societies and the Standards Coordinating 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 or the soundness of any judgments 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 exnres.'v
disclaims any express or implied warranty, including any implied warranty of merchantability or fitness for a spcrific
purpose, or that the use of the material contained herein is free from patent infringement. IEEE Standards doc meu. s
are supplied “AS IS.”

The existence of an IEEE Standard does not imply that there are no other ways to produce, test, measure, »nurchase,
market, or provide other goods and services related to the scope of the IEEE Standard. Furthermc re, the viewpoint
expressed at the time a standard is approved and issued is subject to change brought about througi. *=v *lopments in the
state of the art and comments received from users of the standard. Every IEEE Standard is subj. ~ted tc review at least
every five years for revision or reaffirmation. When a document is more than five yecss ol. anu has not been
reaffirmed, it is reasonable to conclude that its contents, although still of some valu¢. du 1t wiuolly reflect the present
state of the art. Users are cautioned to check to determine that they have the latest editic » of ¢ 1y IEEE Standard.

In publishing and making this document available, the IEEE is not sugge tir ¢ or rendering professional or other
services for, or on behalf of, any person or entity. Nor is the IEEE undertalking v perform any duty owed by any other
person or entity to another. Any person utilizing this, and any other JEEE Stancaras document, should rely upon his or
her independent judgment in the exercise of reasonable care in any g'ven ~i*cumstances or, as appropriate, seek the
advice of a competent professional in determining the appropriatene. - of . given IEEE standard.

Interpretations: Occasionally questions may arise regarding t. = m¢ aning of portions of standards as they relate to
specific applications. When the need for interpretations is brought to the attention of IEEE, the Institute will initiate
action to prepare appropriate responses. Since IEEE Standards represent a consensus of concerned interests, it is
important to ensure that any interpretation has also 7acei red tnz concurrence of a balance of interests. For this reason,
IEEE and the members of its societies and Stazdards Coordinating Committees are not able to provide an instant
response to interpretation requests except in thisc casc’ where the matter has previously received formal consideration.
A statement, written or oral, that is not p.oces e in accordance with the IEEE-SA Standards Board Operations Manual
shall not be considered the official position. of 1.LE or any of its committees and shall not be considered to be, nor be
relied upon as, a formal interpretation of t.2 IEEE. At lectures, symposia, seminars, or educational courses, an
individual presenting information on 1.5t standards shall make it clear that his or her views should be considered the
personal views of that individual rat*.cr than the formal position, explanation, or interpretation of the IEEE.

Comments for revision of IEL= Standards are welcome from any interested party, regardless of membership affiliation
with IEEE. Suggestions for ~hauges in documents should be in the form of a proposed change of text, together with
appropriate supporting « »mp ents. Comments on standards and requests for interpretations should be submitted to the
following address-

Secretary, IEEE-SA Standards Board
445 Hoes Lane

Piscataway, NJ 08854

USA

Al norization to photocopy portions of any individual standard for internal or personal use is granted by The Institute
of Electrical and Electronics Engineers, Inc., provided that the appropriate fee is paid to Copyright Clearance Center.
To arrange for payment of licensing fee, 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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Introduction

This introduction is not part of IEEE Std 1590-2009, IEEE Recommended Practice for the Electrical Protection of
Communication Facilities Serving Electric Supply Locations Using Optical Fiber Systems.

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 b;.a
link to the wired telecommunications network. IEEE Std 487™-2007% provides additional details on i>ese
locations.

This recommended practice assumes that optical fiber cables are to be used to provide electricol isoiation
for telecommunications services to these electric supply locations. Refer to IEEE Std 367™-1996 or
IEEE Std 487-2007.

This recommended practice describes applications consisting entirely of fiber and ~ppl.aticis where both
metallic cables and fiber cables are used. In the latter case, i.e., hybrid app’iceicns, ¢ user is referred to
IEEE Std 487-2007 for the metallic portion of the application.

Some delays in site activation often occur due to the time involved in ot faining electrical information data
for most high-voltage tower or pole sites. The delays may be elimirzted « v using the fiber optical solutions
described in this recommended practice.

This recommended practice has been prepared by the Wirc:ine Working Group of the Power System
Communications Committee of the IEEE Power & Ener,'y Scciety. This recommended practice represents
the consensus of both power and communications engineei.

Notice to users

Laws and regulations

Users of these documernis snawid consult all applicable laws and regulations. Compliance with the
provisions of this stondai! does not imply compliance to any applicable regulatory requirements.
Implementers of tho stai dard are responsible for observing or referring to the applicable regulatory
requirements. [EEE ac s not, by the publication of its standards, intend to urge action that is not in
compliance w’u: *oplicab.e laws, and these documents may not be construed as doing so.

Copyrights

This document is copyrighted by the IEEE. It is made available for a wide variety of both public and
p._vate uses. These include both use, by reference, in laws and regulations, and use in private self-
cegulation, standardization, and the promotion of engineering practices and methods. By making this
document available for use and adoption by public authorities and private users, the IEEE does not waive
any rights in copyright to this document.

* Information on references can be found in Clause 2.
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Updating of IEEE documents

Users of IEEE standards 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. 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 Standards Association web site at
http://ieeexplore.ieee.org/xpl/standards.jsp, or contact the IEEE at the address listed previously.

For more information about the IEEE Standards Association or the IEEE standards development proc=ss,
visit the IEEE-SA web site at http://standards.ieee.org.

Errata

Errata, if any, for this and all other standards can be accessed at the fc'lowing URL:
http://standards.ieee.org/reading/ieee/updates/errata/index.html. Users are encourage? to <! =ck this URL
for errata periodically.

Interpretations

Current interpretations can be accessed at the following URL: htt/://stancards.ieee.org/reading/ieee/interp/
index.html.

Patents

Attention is called to the possibility that implemer. atio.. of this recommended practice may require use of
subject matter covered by patent rights. By pubiicat on of this recommended practice, no position is taken
with respect to the existence or validity u: any patent rights in connection therewith. The IEEE is not
responsible for identifying Essentia. Pat »ic C.aims for which a license may be required, for conducting
inquiries into the legal validity or scop. ot 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 ¢: »on-C.scriminatory. Users of this recommended practice are expressly
advised that determination of ‘¢ v lidity of any patent rights, and the risk of infringement of such rights, is
entirely their own respuasibiuy. Further information may be obtained from the IEEE Standards
Association.
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IEEE Recommended Practice for the
Electrical Protection of
Communication Facilities Serving
Electric Supply Locations Using
Optical Fiber Systems

IMPORTANT NOTICE: This standard is not intended to ensure safety, security, health, or
environmental protection in all circumstances. Implementers of the standard are responsible for
determining appropriate safety, security, environmental, and health practices or regulatory
requirements.

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.iece.org/IPR/
disclaimers.html

1. Overview

During a power fault that occurs externally to an electric supply location, some portion of the fault current
will return to the power systems source(s) of generating power in the network, through the electrical supply
location grid impedance. This may cause a large increase in potential to be developed in and around the
electric supply location, i.e., ground potential rise (GPR) zone of influence (ZOI), with respect to remote
earth locations. This GPR will result in current flowing into the wire-line networks or the power system
neutral or any metallic infrastructures connected to the grid under study. For communication facilities, this
creates a “transferred voltage” condition as defined in 6.1 of IEEE Std 80™-2000."

When a fault occurs on the power line transmission and distribution towers or poles, the current will return
to the source(s) via the earth and various metallic paths available. The fault current will divide, and the
resulting currents will return to their source(s) in proportion to their individual path impedances. Some
power systems have a neutral return path while others do not. The absence of the neutral return path tends
to produce a higher GPR. When wire-line telephone and secondary neutrals are extended into electric
supply locations (no neutral return path), they represent remote earth and provide a significant discharge
path during faults. A properly engineered and installed all-dielectric optical fiber cable will provide

1 . .
Information on references can be found in Clause 2.

1
Copyright © 2009 IEEE. All rights reserved.

Authorized licensed use limited to: Thomson Techstreet. Downloaded on August 30, 2009 at 13:48 from IEEE Xplore. Restrictions apply.



IEEE Std 1590-2009
IEEE Recommended Practice for the Electrical Protection of Communication Facilities Serving Electric Supply Locations
Using Optical Fiber Systems

immunity from the effects of fault-produced GPR and induction, as well as lightning-induced phenomena,
at these locations. Although the use of nondielectric optical fiber cables is not recommended, guidance is
provided for existing nondielectric optical fiber cables.

The main emphasis of this recommended practice is the electrical protection of communication facilities
serving electric supply locations using optical fiber systems. The overall electrical protection scheme for
the particular location should be coordinated to promote personnel safety and to minimize damages to
equipment and service outages.

This recommended practice includes methods for providing telecommunication facilities serving electric
supply locations using optical fiber cables, and their related electronic systems, extending across the ZOI.

1.1 Scope

This recommended practice presents engineering design procedures for the electrical protection of
communication facilities serving electric supply locations using optical fiber systems. Services utilizing
wire-line protection systems are addressed in IEEE Std 487™-2007. Other telecommunication alternatives
such as radio and microwave systems are excluded from this document.

1.2 Purpose

This recommended practice presents safe and reliable methods for the protection of communication
facilities serving electric supply locations using optical fiber systems.

1.3 Not covered

This recommended practice does not cover hybrid applications where the equipment, i.e., wire-line—fiber
cable (e.g., copper, steel, aluminum) junction (CFJ), is inside the ZOI or where all the equipment, i.e., CFJ
and optical equipment interface (OEI), is on the same grid or ground mat. These applications are covered in
IEEE Std 487-2007.

2. Normative references

The following referenced documents are indispensable for the application of this recommended practice
(i.e., they must be understood and used, so each referenced document is cited in text and its relationship to
this recommended practice 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 C2-2007, National Electrical Safety Code®™ (NESC®™).**

IEEE Std 80™-2000, IEEE Guide for Safety in AC Substation Grounding.>* ¢

3 The NESC is available from the Institute of Electrical and Electronics Engineers, 445 Hoes Lane, Piscataway, NJ 08854, USA
(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, 445 Hoes Lane, Piscataway, NJ 08854,
USA (http://standards.ieee.org/).

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