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Abstract: The fundamentals of reliability analysis as it applies to the planning and
design of industrial and commercial electric power distribution systems are
presented. Included are basic concepts of reliability analysis by probability
methods, fundamentals of power system reliability evaluation, economic
evaluation of reliability, cost of power outage data, equipment reliability data, and
examples of reliability analysis. Emergency and standby power, electrical
preventive maintenance, and evaluating and improving reliability of the existing
plant are also addressed. The presentation is self-contained and should enable
trade-off studies during the design of industrial and commercial power systems.
Design, installation, maintenance practices for electrical power and grounding
(including both power-related and signal-related noise control) of sensitive
electronic processing equipment used in commercial and industrial applications
are presented.

Keywords: designing reliable industrial and commercial power systems,
equipment reliability data, industrial and commercial power systems reliability
analysis, reliability analysis
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Introduction

This introduction is not part of IEEE Std 493-2007, IEEE Recommended Practice for the Design
of Reliable Industrial and Commercial Power Systems.

The objective of this recommended practice is to present the fundamentals of reliability
analysis applied to the planning and design of industrial and commercial electric power
distribution systems. The intended audience for this material is primarily consulting
engineers and plant engineers, and technicians. The design of reliable industrial and
commercial power distribution systems is important because of the high cost associated
with power outages. It is necessary to consider the cost of power outages when making
design decisions for new and existing power distribution systems as well as to have the
ability to make quantitative “cost-versus-reliability” trade-off studies. The lack of credible
data concerning equipment reliability and the cost of power outages has hindered
engineers in making such studies. This revision of IEEE Std 493™ overcomes these
obstacles by providing extensive mechanical and electrical equipment reliability data;
complete U.S. Army Corp of Engineers Power Reliability Enhancement Program (PREP)
database, recent cost of power outage data, data collection procedures for maintens xce
and equipment failures, 7 x 24 continuous power analysis, and voltage sag analy.is ar.
presented. Detailed examples of reliability analysis of various industria’ isuibuion
system operating configurations are presented. The authors of this book have a. emr ed to
provide sufficient information so that reliability analyses can be performed on industrial
and commercial power systems without requiring cross-references to 0."¢ = texts.

Notice to users

Errata

Errata, if any, for this and all other standards ca he accessed at the following URL: http:/
/standards.ieee.org/reading/ieee/updates/errata“n'ex.html. Users are encouraged to check
this URL for errata periodically.

Interpretations

Current interpretations cai. be 2ozessed at the following URL: http://standards.ieee.org/
reading/ieee/interp/index.hu. 1.

Patents

Attention is called to the possibility that implementation of this recommended practice
may 1:quire use of subject matter covered by patent rights. By publication of this
secuiended practice, no position is taken with respect to the existence or validity of any
pa.=nt rig hts in connection therewith. The IEEE shall not be responsible for identifying
patents or patent applications for which a license may be required to implement an IEEE
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recommended practice or for conducting inquiries into the legal validity or scope of those
patents that are brought to its attention.
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Chapter 1
Introduction

1.1 Objectives and scope

The objective of this book is to present the fundamentals of reliability analysis applied to
the planning and design of industrial and commercial electric power distribution systems.
The intended audience for this material is primarily consulting engineers and plant
electrical engineers and technicians.

The design of reliable industrial and commercial power distribution systems is important
because of the high cost associated with power outages. It is necessary to consider the cost
of power outages when making design decisions for new power distribution systems as
well as to have the ability to make quantitative “cost-versus-reliability” trade-off studies.
The lack of credible data concerning equipment reliability and the cost of power outages
has hindered engineers in making such studies. This revision of IEEE Std 493™
overcomes these obstacles.

The authors of this book have attempted to provide sufficient information so that
reliability analyses can be performed on industrial and commercial power systems without
requiring cross-references to other texts. Included are the following:

— Basic concepts of reliability analysis by probability methods
— Fundamentals of power system reliability evaluation

— Economic evaluation of reliability

— Recent cost of power outage data

— New extensive mechanical and electrical equipment reliability data—Complete
U.S. Army Corp of Engineers Power Reliability Enhancement Program (PREP)
database

— Examples of reliability analysis of various industrial distribution system operating
configurations

— 7 x 24 continuous power

— Voltage sag analysis

Copyright © 2007 IEEE. All rights reserved. 1





