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Notice to users 

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 

This document is copyrighted by the IEEE. It is made available 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 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. 

Updating of IEEE 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Users of IEEE Standards documents should be aware that these documents may be superseded at any time 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. 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://standards.ieee.org/index.html or 
contact the IEEE at the address listed previously. For more information about the IEEE Standards 
Association or the IEEE standards development process, visit IEEE-SA Website at 
http://standards.ieee.org/index.html. 

Errata 

Errata, if any, for this and all other standards can be accessed 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. 
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Introduction 

This introduction is not part of IEEE Std 487.2-2013, IEEE Standard for the Electrical Protection of Communication 
Facilities Serving Electric Supply Locations through the Use of 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 by a 
link to the wired telecommunications network.  

This standard assumes that optical fiber cables are to be used to provide electrical isolation for 
telecommunications services to these electric supply locations. Refer to IEEE Std 367™   or IEEE Std 
487™ for other applications. 

This standard describes applications consisting entirely of optical fiber cables. For applications where both 
metallic cables and fiber cables are used (i.e., hybrid applications), the user is referred to IEEE Std 487.3™. 

Some delays in site activation often occur due to the time involved in obtaining electrical information data 
for most high-voltage tower or pole sites. The delays may be eliminated by using the optical fiber solutions 
described in this standard. 

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

 487 

 487.1 [Metallic wire-line] 

 487.2 [Optical fiber systems] 

 487.3 [Hybrid facilities] 

 487.4 [Neutralizing transformers] 

 487.5 [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. This standard represents the consensus of both power 
and telecommunications engineers. 

This standard, along with IEEE Std 487.3™, will replace, in its entirety, the existing IEEE Std 1590™-
2009. 
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IEEE Standard for the Electrical 
Protection of Communication Facilities 
Serving Electric Supply Locations 
through the Use of Optical Fiber 
Systems 

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 

During a power fault that occurs externally to an electric supply location, some portion of the fault current 
will return to the power system’s source(s) of generating power in the network through the electric supply 
location grid impedance. This current return 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 telecommunication 
facilities, this creates a transferred voltage condition as defined in 8.1.6 and 17.9 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 metallic telecommunications cables and secondary neutrals are extended 
into electric supply locations, they represent remote earth and provide a significant discharge path during 
faults. A properly engineered and installed all-dielectric optical fiber cable will provide immunity from the 
effects of fault-produced GPR and induction, as well as lightning-induced phenomena, at these locations. 
Although the use of non-dielectric optical fiber cables is not recommended, guidance is provided for 
existing non-dielectric optical fiber cables.  


