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Abstract: Reliability data gathered from equipment reliability surveys and analyses over a period
of 35 years or more is summarized in this collection. Equipment surveys conducted prior to 1976,
detailed reports on the surveys and data collection efforts, and extensive lists of references on
equipment reliability are presented. The collection provides the analyst with options for determining
reliability parameters for older electrical systems.
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This IEEE-SA publication is not a consensus document. Information contained in this work has
been obtained from sources believed to be reliable and reviewed by credible members of IEEE
Technical Societies, Standards Committees, and/or Working Groups, and/or relevant technical
organizations. Neither the IEEE nor its authors guarantees the accuracy or completeness of any
information published herein, and neither the IEEE nor its authors shall be responsible for any
errors, omissions, or damages arising out of the use of this information. 

Likewise, while the author and publisher believe that the information and guidance given in this
work serve as an enhancement to users, all parties must rely upon their own skill and judgement
when making use of it. Neither the author nor the publisher assumes any liability to anyone for any
loss or damage caused by any error or omission in the work, whether such error or omission is the
result of negligence or any other cause. Any and all such liability is disclaimed. 

This work is published with the understanding that the IEEE and its authors are supplying
information through this publication, not attempting to render engineering or other professional
services. If such services are required, the assistance of an appropriate professional should be
sought. The IEEE is not responsible for the statements and opinions advanced in the publication. 
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Notice to users

Laws and regulations

Users of IEEE-SA documents should consult all applicable laws and regulations. Compliance with the
provisions of any IEEE-SA 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.

Photocopies 

Authorization to photocopy portions of any individual document 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 document for educational classroom use can also be obtained through
the Copyright Clearance Center.
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Foreword

Compiled in this collection of historical reliability data is invaluable information supporting the planning
and design of industrial and commercial electric power distribution systems. It is a compilation of historical
survey information collected through the efforts of Don Koval and Charles Heising over a period of
approximately 35 years. This is a tribute to them and all of the contributors that made IEEE Std 493TM

(IEEE Gold BookTM) one of the best in what was the IEEE Color Book® series.

This collection summarizes the reliability information collected from equipment reliability surveys over a
period of 35 years or more. It consists of equipment surveys conducted prior to 1976, detailed reports on the
surveys and data collection efforts, and extensive lists of references on equipment reliability. Selected
reliability and availability numeric from the survey efforts are also presented in this document. 

This document provides the analyst with options for determining reliability parameters for older electrical
systems. Data not found anywhere else is the cornerstone of this document, with some surveys spanning
many years. In addition, there is utility numeric critical to facility assessments that identifies available
power. 

Robert G. Arno, Senior Member of IEEE

This collection is respectfully dedicated to Don Koval and Charles Heising, 
who devoted countless hours to compiling this data for the benefit of the industry.
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Report on Reliability Survey of Industrial Plants

Part I
Reliability of Electrical Equipment

Part II
Cost of Power Outages, Plant Restart Time, Critical Service Loss 

Duration Time, and Type of Loads Lost Versus Time of Power Outages

Part III
Causes and Types of Failures of Electrical Equipment, 

the Methods of Repair, and the Urgency of Repair
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