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Abstract: This guide covers specific methods of failure mode classifications and analysis for 
shielded power cables rated 5 kV through 46 kV. 
Keywords: cable failure, chemical failure mode, distribution material failure report, electrical 
failure mode, general aging failure mode, IEEE 1511.1, thermal failure mode 
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Introduction 

This introduction is not part of IEEE Std 1151.1-2010, IEEE Guide for Investigating and Analyzing Shielded Power 
Cable Failures on Systems Rated 5 kV Through 46 kV. 

The need for a guide to assist the electric utility industry in the analysis of failures related to system 
components, especially cables, has existed for many years. Extensive efforts have been made to develop 
such guides, but these efforts have frequently stalled because of the complexities involved. Many of these 
efforts have focused on the development of a classification system intended to categorize failures for the 
purpose of statistical analysis and industry-wide data reporting of failure rates. However, failure analysis 
may be utilized in improving system performance and reliability and thereby increasing personnel safety. 

This guide is not intended to be either an all-inclusive publication or a document that can take the novice 
investigator through a failure analysis to the point of arriving at a reasonable conclusion regarding the exact 
cause of failure. Instead, this guide is intended to provide documentation of failure mechanisms that have 
been identified in prior investigations and of the steps that may have led to the conclusions drawn. As 
investigators contribute new experiences and new instances of analysis, this guide may evolve to address 
new issues. It will also document past shortcomings in engineering, design, application, and maintenance. 
In this way, it is hoped the guide will contribute to continued product improvement and the avoidance of 
repeated mistakes in future product designs and applications. 

This guide is the first of what is proposed to be a series of guides related to a common subject. The series 
will be designated by a common overall number with a point system of additional guides intended to 
address specific topics in failure analysis of the cable and accessories used on an underground electric 
utility system. Subsequent guides will specifically address joints, terminations, and separable insulated 
connectors, respectively. The present guide attempts to establish a common format, methodology, and 
procedures for the development of the subsequent guides. It is also intended to provide the background 
information necessary to introduce the concepts and principles of failure analysis. This guide covers failure 
analysis of extruded dielectric cable. 

Notice to users 

Laws and regulations 

Users of these documents should consult all applicable laws and regulations. Compliance with the 
provisions of this standard 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. 
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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 process, 
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 following URL:  
http://standards.ieee.org/reading/ieee/updates/errata/index.html. Users are encouraged to check this URL 
for errata periodically. 

Interpretations 

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

Patents 

Attention is called to the possibility that implementation of this guide may require use of subject matter 
covered by patent rights. By publication of this guide, no position is taken with respect to the existence or 
validity of any patent rights in connection therewith. 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 guide 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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IEEE Guide for Investigating and 
Analyzing Shielded Power Cable 
Failures on Systems Rated 5 kV 
Through 46 kV 

IMPORTANT NOTICE: This standard is not intended to ensure safety, security, health, or 
environmental protection. 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.ieee.org/IPR/disclaimers.html. 

1. Overview 

This guide is the first in a series of guides covering failure analysis for cables, joints, terminations, and 
separable insulated connectors used on shielded extruded dielectric power cable systems rated 5 kV 
through 46 kV. Each subsequent guide will address failure analysis of a specific component of the 
underground power cable system. To improve or maintain electric system reliability, many companies 
depend on accurate failure analysis to optimize maintenance budgets and develop material specifications. 
This series of guides will not make the user an expert in failure analysis. It will, however, provide a general 
background on specific methods that can be used or specified when performing failure analysis. The 
following guides form the series:  

 IEEE Std 1511™ [B16]1 regarding investigating and analyzing power cable, joint, and termination 
failures on systems rated 5 kV through 46 kV 

 IEEE Std 1511.1™ regarding investigating and analyzing shielded power cable failures on systems 
rated 5 kV through 46 kV 

 IEEE P1511.2™ [B10] regarding investigating and analyzing joint failures on systems rated 5 kV 
through 46 kV 

 IEEE P1511.3™ [B11] regarding investigating and analyzing termination failures on systems rated 
5 kV through 46 kV 

 IEEE P1511.4™ [B12] regarding investigating and analyzing separable insulated connector failures 
on systems rated 5 kV through 46 kV 

                                                 
1 Numbers in square brackets correspond to the numbers in the bibliography in Annex B. 
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