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Abstract: Guidance for the calculation of power station ground potential rise (GPR) and 
longitudinal induction (LI) voltages is provided, as well as guidance for their appropriate reduction 
from worst-case values, for use in metallic telecommunication protection design.  
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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Users of IEEE Standards documents should be aware that these documents may be superseded at any time 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. 
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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 367-2012, IEEE Recommended Practice for Determining the Electric Power 
Station Ground Potential Rise and Induced Voltage from a Power Fault. 

Wire-line telecommunication facilities serving electric power stations often require that extraordinary 
protection measures be taken to protect against the effects of fault-produced ground potential rise (GPR) or 
induced voltages, or both. In the presence of a hostile electromagnetic environment, suitably rated 
protection equipment is required at the power station for personnel safety, for the protection of the serving 
telecommunication facilities, and to help ensure the desired continuity of telecommunication transmission 
at times of power system faults. There is a fundamental need, therefore, to determine the appropriate values 
of fault-produced GPR and induction, including considerations of their probability and duration, to be used 
in developing the specifications and ratings for the protection equipment to be used in any given 
application.  

This recommended practice provides information for the determination of the appropriate values of fault-
produced power station GPR and induction for use in the design of protection systems. Included are the 
following: 

a) The determination of the appropriate value of fault current to be used in the GPR calculation  

b) The consideration of the waveform, probability, and duration of the fault current  

c) The determination of inducing currents, the mutual impedance between power and telephone 
facilities, and shield factors 

d) The vectorial summation of GPR and induction 

e) The considerations regarding the power station GPR zone of influence (ZOI) 

f) The communications channel time requirements for noninterruptible services 

This standard was originally prepared in 1987 by the Joint High Voltage Interface Working Group (WG) 
with members from the IEEE Transmission and Access Systems Committee of the IEEE Communications 
Society and the Power System Communications Committee of the Power Engineering Society. This WG 
later merged with the Inductive Coordination Electrical Protection (ICEP) Subcommittee (SC). Over time 
most of the members of the ICEP SC moved to the Wire-line SC, under the Power Engineering Society 
Power System Communications Committee. The Wire-line SC assumed ownership of this standard during 
the revision process in 1996.  

The WG determined during this revision process (2011) that there are no international standards to 
determine the ground (or earth) potential rise at electric power stations or similar locations. The WG did 
locate, through an Internet search, two international documents that appear to deal with the subject but were 
not validated for harmonization purposes, as follows: 

⎯ AS/NZS 3835.1:2006, Earth potential rise—Protection of telecommunications network users, 
personnel and plant—Part 1: Code of practice  

⎯ AS/NZS 3835.2:2006, Earth potential rise—Protection of telecommunications network users, 
personnel and plant—Part 2: Application guide  

Further, Volume II of the ITU-T Directives concerning the protection of telecommunication lines against 
harmful effects from electric power and electrified railway lines, Calculating Induced Voltages and 
Currents in Practical Cases, also appears to deal, in part, with the subject of this standard.  

This standard was revised and updated by the Wire-line Working Group of the IEEE Power System 
Communications Committee of the IEEE Power & Energy Society. 
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IEEE Recommended Practice for 
Determining the Electric Power Station 
Ground Potential Rise and Induced 
Voltage from a Power Fault 

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 

Difficulties are experienced by telecommunication, protection, and relay engineers in determining the 
appropriate values of power station ground potential rise (GPR) or the longitudinally induced (LI) voltages 
into wire-line telecommunication facilities including their probability, waveform, and duration, which are 
to be used in developing the specifications for systems and component protection.  

Suitably rated protection devices are required for personnel safety and for the protection and continuity of 
service for wire-line facilities that either enter electric power stations or that are otherwise exposed to the 
influence of high-voltage electric power circuits. (See IEEE Std 487™.)1  

1.1 Scope 

This standard provides guidance for the calculation of power station GPR and LI voltages and guidance for 
their appropriate reduction from worst-case values for use in metallic telecommunication protection design. 
Information is also included for the determination of the following:  

                                                 
1 Information on references can be found in Clause 2. 
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