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Preface

Each year billions of dollars are spent to maintain engineering systems throughout 
the world. For example, U.S. industry spends over $300 billion on plant maintenance 
and operation annually. It is estimated that about 80 percent of this amount is spent 
to rectify the chronic failure of systems, machines, and humans.

Over the years, the occurrence of human errors in maintenance activities has been 
following an upward trend due to various factors, and the resulting consequences 
can be very serious. Two examples of these consequences are the Three Mile Island 
nuclear accident and the crash of a DC-10 aircraft at O’Hare Airport in Chicago.

Over the years, a large number of journal and conference proceedings articles 
on human reliability, error, and human factors in engineering maintenance have 
appeared, but to the best of this author’s knowledge, there is no book that covers 
these three topics and includes maintenance safety within its framework. This causes 
a great deal of difficulty for engineering maintenance professionals because they 
have to consult many different and diverse sources.

Thus, the main objective of this book is to combine these topics into a single 
volume and eliminate the need to consult many diverse sources in obtaining desired 
information. The sources of most of the material presented are listed in the reference 
section at the end of each chapter. These will be useful to readers if they desire to 
delve more deeply into a specific area or topic of interest.

The book contains a chapter on mathematical concepts and another chapter on 
introductory material to human factors, reliability, and error, which are useful for 
understanding materials presented in subsequent chapters. Furthermore, another 
chapter is devoted to methods considered useful for performing human reliability 
and error analysis in engineering maintenance.

The topics covered in the book are treated in such a manner that the reader will 
require no previous knowledge to understand the contents. At appropriate places the 
book contains examples along with their solutions, and at the end of each chapter 
there are numerous problems to test the reader’s comprehension. An extensive list 
of publications dating from 1929 to 2007, directly or indirectly on human reliability, 
error, and human factors in engineering maintenance, is provided at the end of this 
book to give readers a view of the intensity of developments in the area.

This book is composed of 11 chapters. Chapter 1 presents historical developments 
in human factors, human reliability and error, and engineering maintenance; impor-
tant human reliability, error, and human factors in engineering maintenance–related 
facts, figures, terms, and definitions; and sources for obtaining useful information on 
human reliability, error, and human factors in engineering maintenance.

Chapter 2 reviews mathematical concepts considered useful to understanding 
subsequent chapters. Some of the topics covered in the chapter are Boolean algebra, 
probability properties, probability distributions, and useful definitions. Chapter 3 
presents various introductory human factors, reliability, and error concepts.
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Chapter 4 presents a total of eight methods considered useful for performing 
human reliability and error analysis in engineering maintenance. These methods are 
failure modes and effect analysis, man–machine systems analysis, root cause analy-
sis, error-cause removal program, the cause-and-effect diagram, the probability tree 
method, fault tree analysis, and the Markov method. Chapter 5 is devoted to human 
error in maintenance. Some of the topics covered in this chapter are the maintenance 
environment, causes for the occurrence of maintenance errors, types of maintenance 
errors, typical maintenance errors, and useful design improvement guidelines to 
reduce equipment maintenance errors.

Chapters 6 and 7 present various important aspects of human factors in aviation 
maintenance and power plant maintenance, respectively. Chapter 8 is devoted to 
human error in aviation maintenance. It covers topics such as human error occur-
rence causes in aviation maintenance, types of human errors in aircraft maintenance, 
common human errors in aircraft maintenance activities, maintenance error deci-
sion aid (MEDA), and useful guidelines for reducing human error in aircraft main-
tenance activities.

Chapter 9 presents various important aspects of human error in power plant main-
tenance, including facts and figures, causes of human error in power plant main-
tenance, maintenance tasks most susceptible to human error in power generation, 
and steps for improving maintenance procedures in power generation. Chapter 10 
is devoted to safety in engineering maintenance. Some of the topics covered in the 
chapter are facts and figures, maintenance safety problem causes, factors influenc-
ing safety behavior and safety culture in maintenance personnel, and guidelines for 
engineering equipment designers to improve safety in maintenance.

Finally, Chapter 11 presents a total of seven mathematical models for performing 
human reliability and error analysis in engineering maintenance.

The book will be useful to many individuals, including engineering professionals 
working in the area of engineering maintenance; maintenance engineering adminis-
trators; engineering undergraduate and graduate students; maintenance engineering 
researchers and instructors; maintainability, safety, human factors, and psychology 
professionals; and design engineers and associated engineering professionals.

The author is deeply indebted to many individuals, including friends, colleagues, 
and students for their invisible input. I thank my children, Jasmine and Mark, for 
their patience and intermittent disturbances that resulted in many coffee breaks! 
Last, but not least, I thank my wife, Rosy, my other half and friend, for typing vari-
ous portions of this book and for her timely help in proofreading.

B.S. Dhillon
Ottawa, Ontario
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