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Introduction 

This introduction is not part of IEEE Std 998TM-2012, IEEE Guide for Direct Lightning Stroke Shielding of 
Substations. 

Work on the original guide began in 1973 and many former members made contributions toward its 
completion.  

Working Group D5 of the IEEE PES Substations Committee began updating the guide in 2008. This guide 
provides information about various shielding methodologies to estimate and design direct lightning stroke 
shielding for outdoor substations. Calculation details, design estimates, and generally accepted practices for 
substation shielding designs are provided. This guide can be beneficial for engineers in evaluating direct 
lightning stroke shielding design for outdoor substations. 
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This revision of IEEE Std 998 is dedicated to the memory of Gary R. Engmann. Gary through his 
membership in this working group and many others was always in the forefront with his statement “that the 
purpose of a guide is to disseminate information to practicing engineers.” Gary had a long association and 
leadership with the IEEE Substations Committee, NESC, IEEE-SA, and many other Technical Committees 
and Working Groups. He did not back away from tasks whether controversial or not. His leadership of the 
IEEE 998 “Bucket Brigade” was an insightful contribution to the development of this revision. His 
knowledge, humor, and keen insight into the day-to-day needs of all of us will be sorely missed. 
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IEEE Guide for Direct Lightning Stroke 
Shielding of Substations 

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 

1.1 Scope 

This guide identifies and discusses design procedures to provide direct stroke shielding of outdoor 
distribution, transmission, and generating plant substations. Known methods of shielding from direct 
strokes were investigated during the preparation of this guide, and information is provided on two methods 
found to be widely used: 

a) The classical empirical method  

b) The electrogeometric model  

A third approach, which involves the use of non-conventional lightning terminals and related design 
methods, is also reviewed. 

This guide does not purport to include all shielding methods that may have been developed. The guide also 
does not address protection from surges entering a substation over power or communication lines or the 
personnel safety issues. 

Users of this guide should thoroughly acquaint themselves with all factors that relate to the design of a 
particular installation and use good engineering judgment in the application of the methods given here, 
particularly with respect to the importance and value of the equipment being protected. 
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