Calculations and Applications
Part 2 — Arc Flash

Seminar No. 00202

Purchased By:

AHJ Technical Continuing Education
Corporation



© AHJ Technical Continuing Education Corporation, 12 Jul 2011

SEMINAR TITLE: Calculations and Applications — Part 2 — Arc Flash
SEMINAR NUMBER: 00202
SEMINAR REVISION: 0

This seminar is a discussion of arc flash calculations and applications for industrial use and how it
relates to other standards.

ANSI® is a registered trademark of the American National Standards Institute, 1819 L St. NW, 6" Floor, Washington, DC 20036.
Information about ANSI publications, programs, and services is available on the web at www.ansi.org.

EC&M® is a registered trademark of Penton Media, Inc., 249 West 17" St., New York, NY 10011. Information about EC&M publications,
programs, and services is available on the web at ecmweb.com.

IEEE® is a registered trademark of the Institute of Electrical and Electronics Engineers, Inc., 3 Park Avenue, New York, New York 10016.
Information about IEEE publications, standards, programs, and services is available on the web at www.ieee.org.

IEEE Std 141™ — 1993 Recommended Practice is a trademark of the Institute of Electrical and Electronics Engineers, Inc. (IEEE). This
publication is not endorsed or approved by the IEEE.

IEEE Std 902™ — 1998 Guide is a trademark of the Institute of Electrical and Electronics Engineers, Inc. (IEEE). This publication is not
endorsed or approved by the IEEE.

IEEE Std 1584™ — 2002 Guide is a trademark of the Institute of Electrical and Electronics Engineers, Inc. (IEEE). This publication is not
endorsed or approved by the IEEE.

NEMA® is a registered trademark of the National Electrical Manufacturers Association, 1300 North 17" Street, Suite 1752, Rosslyn,
Virginia 22209. Information about NEMA publications, standards, programs, and services is available on the web at www.nema.org.

NETA® is a registered trademark of the InterNational Electrical Testing Association, 3050 Old Centre Ave, Suite 102, Portage, Ml 49024.
Information about NETA publications, standards, programs, and services is available on the web at www.netaworld.org.

NFPA®, NFPA 70®, NFPA 70E®, NEC®, and National Electrical Code® NEC are registered trademarks of the National Fire

Protection Association, Inc. Quincy, MA 02269. Information about NFPA publications, standards, programs, and services is
available on the web at www.nfpa.org.

Cover Page www.AHJeducation.com



Disclaimer for All Standards Organizations

Standards organizations, e.g., UL®, NEMA®, IEEE®, NFPA®, etc, will not endorse and/or approve use of their
standards for any non-standards organizations, e.g., this company (AHJ Technical Continuing Education
Corporation).

Interpretations of referenced materials, standards, etc, used for this seminar are the personal view of the
seminar author and are not a formal position, explanation, or interpretation by the standards organizations
referenced herein.

Disclaimer by AHJ Technical Continuing Education Corporation (AHJeducation)

AHJeducation provides continuing education seminars that discuss how and what electrical standards relate to
a particular topic.

The “attendance test” for each seminar is based solely on the internal content of the applicable seminar.

Even though not mandatory, it is strongly recommended that standards referenced in the seminars be used
with the seminar for maximum benefit. Of course, membership is encouraged in NFPA (www.nfpa.org and
www.necplus.org), IEEE (www.ieee.org), IAEls (Wwww.iaei.org), and ISA (www.isa.org).

This seminar is presented with the understanding that AHJeducation is supplying information and opinion and
is not attempting to render engineering or other professional services. If such services are required, the
assistance of an appropriate professional should be sought. A PE wrote all of the examples, and further, the
examples provided are for educational purposes only. The responsible PE / AHJ is responsible for his/her use
of this material.

While every effort has been made to achieve a work of high quality, AHJeducation 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 or fitness for a specific purpose. AHJeducation does not
assume any liability in connection with the information and opinions contained herein. These seminars are
supplied “as is”.

AHJeducation shall not be liable for any personal injury, property, whether special, incidental, consequential or
exemplary damages resulting, in whole or in part, from the seminar participant’s uses of or reliance upon this
material.

Any attached spreadsheets (if applicable) are offered free of charge for educational purposes. AHJeducation
does not represent in any way that the calculations in the spreadsheet are necessarily free from error. The
user takes total responsibility for the use of the spreadsheet including all data inputs and interpretation of
results. This software is just a calculation tool and is no substitute for definitive knowledge and expertise in the
area required.
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How each seminar works

Each seminar includes one book (see website for table of contents and scope details) that contains
the seminar written material and a MP3 (data) CD. An additional CD may also be provided with
freeware spreadsheets. See the seminar table of contents for a listing of the spreadsheets if
provided.

To begin, you listen to the audio portion and follow the text and illustrations in your book. You can
proceed at your own pace, and fill out the test as you go along when listening to the audio portion.
More discussion is provided on this later. Different questions may be presented in the audio portion
for the same seminar for different participants.

A certificate will be emailed to you when you submit your completed test with a 100% score. At
present, this is not a group seminar recording but an individual seminar presented to the purchaser.

The print in the book is single sided so that notes can be placed on the back of each printed side for
the next page, if desired. It is hoped that the seminar book will serve as a permanent reference.

All manufacturer references used in these seminars are available on the internet at no charge.

Origin of These Seminars

The background for these seminars has been collected for many years. This consists of many hand
produced tables and simple writeups for hundreds of topics that the author produced on his own
time.

Statements expressed in these seminars are from the author’s experience and may not agree with
the seminar participant’s experience.

Target Audience

These seminars are biased toward petroleum refinery and chemical plants. As much overlap as
possible with other industries is presented based on the author’'s experience.

Seminar Philosophy

Theory is minimized as much as practical and direct cookbook application, i.e., problem solving
(preferred) and/or more explanation of examples used in standards, is the aim of these seminars. It
is assumed that the participant has some familiarity with the subject of the seminar and review of
basics will be minimized.
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PE Board Acceptance

Most PE Boards do not pre-approve individual seminar courses (please see the website home
page).

If the PE board does not approve the seminar in question (we will need a contact phone number
from the PE board to confirm), your money will be returned to you (after return of all seminar
materials — shipping at AHJeducation cost).

Some PE Boards specifically state that repetitive course taking is not approved. From one PE to
another, it is probably a good idea to not repeat a seminar unless it has been substantially updated
(or the statute of limitations runs out — generally 6 year record keeping).

PDH Hours

Each PDH hour utilizes 60 minutes of audio seminar time. In actuality, more than one PDH hour per
audio hour is required since the audio portion should be stopped while the participant is obtaining
reference documents. In addition, some states may require only 50 minutes per 1 PDH, but 60
minutes is used here.

Copyright

This seminar is copyright protected and all rights are reserved. This seminar cannot be duplicated
or copied unless AHJeducation provides written permission. Any spreadsheets included with each
seminar are free for use by seminar participants.

PE considerations for using vendor software

Be careful that you understand the basics of the software you are using. Try to have a baseline
simple calculation that you can try the software on to confirm that you understand how the software
works and what the limitations of the software are.

If the software vendor does not explain to you how certain relationships work in their software,
consider using different software. If you make a statement in your work to cover yourself about
assumptions made using the software, someone may ask why you used software that you did not
understand.

You, the PE, are responsible for the use of the calculation software. The software vendor typically
(there may be exceptions) disavows any errors resulting from the use of their software.

© AHJ Technical Continuing Education Corporation, 12 Jul 2011



FOREWORD

Attendance Test for Seminar Attendance

As you listen to the audio portion, you will be given the questions and applicable answers (an open
book test). Please write the answers (1) on the paper provided by with the seminar or (2) on a blank
piece of paper and number the answers, as the seminar progresses. The answer will either be what
is printed in the seminar book or stated in the audio portion. Of course, you can make your own
answer but it at least needs to answer the question. Please complete this test as you go through
this seminar, and when finished, write the seminar number and title on the test, date, and then sign
it. For each seminar (regardless of seminar length) there will always be 20 questions — so if you do
not end up with this amount you either (1) fell asleep, (2) forgot where you were when you stopped
for a break and came back, or (2) you skipped forward and missed a question. To pass this test you
must make a 100% score. All of the questions are asked on the audio portion of the seminar — none
are written down. The questions are scattered throughout the audio portion and at varying times.

Then scan your signed test and email it to test@AHJeducation.com. You will receive a PDF file of
your certificate upon our receipt of your completion of this test. All of our records are fully auditable,
including attendance tests, email interactive discussions, etc, by any PE Board. There is no time
limit to return the test and PDH hours are effective when you receive your completion certificate.
Any PE Board may obtain any seminar at no cost including shipping.

Your test will be kept completely confidential and the information will not be used elsewhere even
anonymously.

Record Keeping

We will keep records of your attendance of our seminars for at least 6 years after certificate
completion. This also includes all attendee certificates, roster of attendees, and original seminar
materials. This is for any PE board audit.

Seminar Completion Certificate

You receive your certificate PDF file after we receive your attendance test. A paper certificate is not
provided. You can print a paper copy of your certificate from this file.

Signed

Carl Scrivner, PE (Texas, by exam)
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1 Scope

This seminar discusses OSHA, IEEE Std 902™ - 1998©, Copyrighted, IEEE 1998, IEEE Guide
for Maintenance, Operation, and Safety of Industrial and Commercial Power Systems, IEEE Std
1584™ - 2002©, Copyrighted, IEEE 2002, IEEE Guide for Performing Arc-Flash Hazard
Calculations, 2008 National Electrical Code®, and NFPA 70E® - 2009, Standard for Electrical
Safety in the Workplace, regarding arc-flash calculations and applications.

The following is included in the discussion:

Detailed examples using the IEEE Std 1584 — 2002©, Copyrighted, IEEE 2002, Guide, Arc Flash
Calculator (the Bolted Fault Calculator is not discussed)

Detailed example calculations for various industrial facilities situations

Use of commercial software

General mitigation techniques

Arc flash analysis request-for-bid technical contract and sample proposal details

2 What This Seminar Does Not Include

The following is not discussed:

Detailed derivation of the origin of arc flash calculations

Detailed analysis of possible refinements to IEEE Std 1584 - 20020, Copyrighted, IEEE 2002,
Guide, or alternative arc flash calculation methods

Use and application of PPE

NFPA 70E — 2009 shock boundaries

Electrolytic cell lines, etc.

Forensic analysis of arc flash incidents

Lockout/Tagout procedures

Electrical safety programs

Problems with ongoing arc flash analysis [IAM5]

Arc flash exposure with regard to testing [NT4]

Detailed arc blast calculations (although some general discussion is included)

Impact of equipment maintenance on arc flash exposure (although some general discussion is

included)
3 Definitions Used in This Seminar
AHJ Authority Having Jurisdiction
Code 2008 National Electrical Code® (unless noted otherwise)
GIGO garbage-in/ garbage out (primarily related to data quality)
HRC hazard/risk category
NECH 2008 National Electrical Code® Handbook
NRTL Nationally Recognized Testing Laboratory
PPE personal protective equipment

Program commercial software program used to perform arc flash calculations
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