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|EEE Standar ds documents are developed within the IEEE Societies and the Standards Coordinating Committees of the
IEEE Standards Association (IEEE-SA) Standards Board. The IEEE develops its standards through a consensus develop-
ment process, approved by the American National Standards Institute, which brings together volunteers representing varied
viewpoints and interests to achieve the final product. Volunteers are not necessarily members of the I nstitute and serve with-
out compensation. While the |EEE administers the process and establishes rules to promote fairness in the consensus devel-
opment process, the |EEE does not independently evaluate, test, or verify the accuracy of any of the information contained
inits standards.

Use of an IEEE Standard is wholly voluntary. The |EEE disclaims liability for any personal injury, property or other dam-
age, of any nature whatsoever, whether special, indirect, consequential, or compensatory, directly or indirectly resulting
from the publication, use of, or reliance upon this, or any other IEEE Standard document.

The IEEE does not warrant or represent the accuracy or content of the material contained herein, and expressly disclaims
any express or implied warranty, including any implied warranty of merchantability or fitness for a specific purpose, or that
the use of the material contained herein is free from patent infringement. | EEE Standards documents are supplied “AS1S.”

The existence of an |EEE Standard does not imply that there are no other ways to produce, test, measure, purchase, market,
or provide other goods and services related to the scope of the IEEE Standard. Furthermore, the viewpoint expressed at the
time a standard is approved and issued is subject to change brought about through developments in the state of the art and
comments received from users of the standard. Every |EEE Standard is subjected to review at least every five yearsfor revi-
sion or reaffirmation. When a document is more than five years old and has not been reaffirmed, it is reasonable to conclude
that its contents, although still of some value, do not wholly reflect the present state of the art. Users are cautioned to check
to determine that they have the latest edition of any IEEE Standard.

In publishing and making this document available, the IEEE is not suggesting or rendering professional or other services
for, or on behalf of, any person or entity. Nor is the |EEE undertaking to perform any duty owed by any other person or
entity to another. Any person utilizing this, and any other IEEE Standards document, should rely upon the advice of a com-
petent professional in determining the exercise of reasonable care in any given circumstances.

Interpretations: Occasionally questions may arise regarding the meaning of portions of standards as they relate to specific
applications. When the need for interpretations is brought to the attention of |EEE, the Institute will initiate action to prepare
appropriate responses. Since | EEE Standards represent a consensus of concerned interests, it isimportant to ensure that any
interpretation has also received the concurrence of a balance of interests. For this reason, |EEE and the members of its soci-
eties and Standards Coordinating Committees are not able to provide an instant response to interpretation requests except in
those cases where the matter has previously received formal consideration. At lectures, symposia, seminars, or educational
courses, an individual presenting information on | EEE standards shall makeit clear that hisor her views should be considered
the personal views of that individual rather than the formal position, explanation, or interpretation of the IEEE.

Comments for revision of |IEEE Standards are welcome from any interested party, regardless of membership affiliation with
IEEE. Suggestions for changes in documents should be in the form of a proposed change of text, together with appropriate
supporting comments. Comments on standards and requests for interpretations should be addressed to:

Secretary, |EEE-SA Standards Board
445 Hoes Lane
P.O. Box 1331

Piscataway, NJ 08855-1331USA

NOTE—Attention is called to the possibility that implementation of this standard may require use of subject
matter covered by patent rights. By publication of this standard, no position is taken with respect to the exist-
ence or validity of any patent rights in connection therewith. The |EEE shall not be responsible for identifying
patents for which alicense may be required by an |EEE standard or for conducting inquiriesinto the legal valid-
ity or scope of those patents that are brought to its attention.

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



Introduction

(Thisintroduction is not part of IEEE Std 1584a-2004, |EEE Guide for Performing Arc-Flash Hazard Calculations—
Amendment 1.)

This amendment to |EEE Std 1584-2002 offers guidelines on how to apply the document based on experi-
ence gained by users since its publication.

As defined by the | EEE operating procedures, a guide is adocument in which alternative approaches to good
practice are suggested, but no clear-cut recommendations are made. This guide is intended to be used only
by qualified people. The complexities of electrical power system configurations and equipment dictate that,
like short-circuit studies and protective-device coordination studies, an arc-flash hazard study should only be
undertaken by experienced electrical power system engineers or other well-trained professionals. Those who
are not this qualified are encouraged to use a table method to select personal protective equipment (PPE).

A set of cautions and disclaimers is provided in the guide and reproduced in the spreadsheet calculator to
help users understand the limitationsin the technology. Proper PPE based on arc-flash hazard calculations or
tables is the last line of defense against arc-flash hazards. Other mitigation techniques, as in the following
list, provide a much better defense. A facility owner and employees working on equipment should be aware
of all the limitations. The warning labels in rated PPE help to do this. However, users should recognize that
following codes, standards, guides, and recommended practices does not guarantee that all arc-flash injuries
will be avoided.

De-energizing remains the first choice as a means of achieving an electrically safe working condition and
reducing the possibility of injury, but that is not always possible. Also, incidents have occurred during the
action of de-energizing equipment to create the safe working condition and during switching to reestablish
power. For these occasions, an arc-flash hazard analysis and the institution of a PPE program provide great
value in reducing the likelihood of injuriesin an arc flash.

These studies may identify equipment where the possible incident energy levels are so high that PPE is not
available or not recommended. In those cases, operating procedure or engineering design changes may need
to be considered to reduce the exposure or incident energy levels. Devel oping these changesis an important
part of implementing a study’ s results. Examples of some of these changes include the following:

— Changing operating procedures to eliminate or minimize the time that two sources of power aretied
together

— Resetting or replacing existing protective devices to get faster fault clearing times
— Adding fast operating relays or current-limiting devices to reduce fault clearing times
— Adding remote racking and operating capability

— Installing arc-resistant switchgear

Notice to users

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
errataperiodically.
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Interpretations

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

index.html.

Patents

Attention is called to the possibility that implementation of this standard may require use of subject matter
covered by patent rights. By publication of this standard, no position is taken with respect to the existence or
validity of any patent rights in connection therewith. The IEEE shall not be responsible for identifying
patents or patent applications for which alicense may be required to implement an IEEE standard or for
conducting inquiriesinto the legal validity or scope of those patents that are brought to its attention.
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When the IEEE-SA Standards Board approved this amendment on 23 September 2004, it had the following
membership:
Don Wright, Chair
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IEEE Guide for Performing Arc-Flash
Hazard Calculations—Amendment 1

NOTE—The editing instructions contained in this anendment define how to merge the material contained herein into
the existing base standard and its amendments to form the comprehensive standard.

The editing instructions are shown in bold italic. Four editing instructions are used: change, delete, insert,
and replace. Change is used to make small corrections in existing text or tables. The editing instruction
specifies the location of the change and describes what is being changed by using strikethreugh (to remove
al old material) and underscore (to add new material). Delete removes existing material. I nsert adds new
material without disturbing the existing material. Insertions may require renumbering. If so, renumbering
instructions are given in the editing instruction. Replace is used to make large changes in existing text, sub-
clauses, tables, or figures by removing existing material and replacing it with new material. Editorial notes
will not be carried over into future editions because the changes will be incorporated into the base standard.

5. Model for incident energy calculations

5.2 Arcing current
Change the last paragraph in 5.2 to the following:

For applications with a system voltage under 1000 V, calculate a second arc current equal to 85% of |,, so
that a second arc duration can be determined (see 9.10.4).

5.6 Current-limiting fuses
Insert the following sentence as the third sentence:

Where applicable, these formulae should be used as opposed to the formulae in 5.2 and 5.3.

5.7 Low-voltage circuit breakers
Add a sentence at the end of thefirst paragraph:

Where the time-current curves are available, the equationsin 5.2 and 5.3 are preferred.

Copyright © 2004 IEEE. All rights reserved. 1
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Where the time-current curves are available, the equationsin 5.2 and 5.3 are preferred.

7. Comparison of arc-flash calculation methods

7.1 Table method in NFPA 70E-2004
Change 7.1, as shown in the following text:
Fhe-simplest One method for determlnmg PPE reqw rements for arc-flash protectlon is to use the tables in

NFPA 70E-2004. These tables giv data provide guidance for
determination of hazard risk categories and PPE requwements for various common tasks. It should be noted

that these tables are for specific fault currents and specmc cI eari ng times as sti pulated in notes at the end of
the tables. tabl&c al

Arc-flash calculator (provided with IEEE Std 1584-2002 as a separate file embedded in
a spreadsheet program)

Change the formula in the 124 cell of the data-normal sheet in the arc-flash calculator to the following,
then repeat the change down the column for each row:

=IF(AND(B24<1,024=0),(E24/C24)* POWER(10,X 24),"Not required")

The formula, which found 85% of the arcing current, did not reflect the possible reduced current in the pro-
tective device. The ratio E24/C24 was missing.

2 Copyright © 2004 IEEE. All rights reserved.



	IEEE Guide for Performing Arc-Flash
	Introduction
	Participants
	Contents
	5. Model for incident energy calculations
	5.2 Arcing current
	5.6 Current-limiting fuses
	5.7 Low-voltage circuit breakers

	7. Comparison of arc-flash calculation methods
	7.1 Table method in NFPA 70E-2004



