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Arc Flash
The worksheets are from the class “How to Perform and Arc Flash Study” taught by Jim Phillips, P.E. and are

used to simplify the manual calculation process. Detailed instructions are not provided since it is expected that
the user has either attended the class or has a good working knowledge of arc flash calculations.

Terms and Conditions for Use of Worksheets

These worksheets were developed by Technical Training Group / Jim Phillips, P.E., Canton, Ohio and provided “as is”.
Technical Training Group / Jim Phillips, P.E., makes no warranties or representations of any kind, whether expressed or
implied, for the suitibility for use of the worksheets which are being provided and explicitly disclaim any warranty of
merchantability or fitness for any purpose whatsoever. Technical Training Group / Jim Phillips, P.E. will not be responsible
for any damage you suffer as a result of using the worksheets regardless of cause. The worksheets are developed by Jim
Phillips, P.E. and are protected under United States Copyright laws. Permission is granted to reproduced the
worksheets in their entirety without modification.

The worksheets are derived from formulas published in IEEE 1584-2002 and as listed in Annex D of NFPA 70E — 2004.

The class participant, by accepting the worksheets, agrees to the conditions listed on this page.

For information about available training courses or Jim Phillips, P.E. call: 1-800-874-8883 or visit: www.jimphillipspe.com

Copyright (C) 2005 Technical Training Group — All rights reserved. Use is subject to terms and conditions provided as part of this document.
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To determine the incident energy at the worker location:
Log Ea =k1+k2+[1.081 x (logl,)]+0.0011G
Ea = 10 Log Ea

Ea is normalized for 0.2 s and 610 mm gap, for actual E:
E=4184xC,xE_[(t/0.2)x (610%/ D¥)]

la = arcing current in KA G = conductor gap in millimeters (mm)
K1 = open air or in a box factor K2 = ground / unground factor
Cf = calculation factor X = distance exponent

t = arcing time in seconds from time current curves
Metric conversions: 1 Inch = 25.4 millimeters  0.24 cal / cm? =1 Joule/cm?2

For information about available training courses or Jim Phillips, P.E. call: 1-800-874-8883 or visit: www.jimphillipspe.com
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System Typical

Voltage Type of Conductor Distance
(kV) Equipment Gap (mm) X-Factor

Open-air 10 - 40 2.000

0.208 to 1 Switchgear 32 1.473

MCC'’s and panels 25 1.641

Cables 13 2.000

>1to 5 Open-air 102 2.000

Switchgear 13 -102 0.973

Cables 13 2.000

>5t0 15 Open-air 13 -153 2.000

Switchgear 153 0.973

Cables 13 2.000
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Arc Flash

Predicted Incident Energy at Working Distance (Empirically Derived — Use This Table)

NFPA 70E D.8.3(a) and (b) Based on IEEE Std. 1584'™ 2002
Incident Energy Worksheet A - Normalized Energy, Must be Corrected with Worksheet B

I,= 3 Ph. Arcing Short Circuit Current kA K1 =-0.792 for open air arcs K2 = 0 for ungrounded or hi Z
G = Conductor gap (mm) K1 = - 0.555 for arcs in a box K2 =-0.113 for grounded
Step 1 1.0811 x Log (1,) 1.0811 x Log ( )
Step 2 0.0011 x G 0.0011 ( )
Step 3 Add K1 K1 =-0.792 for open air arcs -
K1 = - 0.555 for arcs in a box
Step 4 Add K2 K2 = 0 for ungrounded or hi Z -
K2 =-0.113 for grounded
Step 5 Log (E,) = Step 1 + Step 2 + Step 3 + Step 4
Total E, () 10 'og (Ea) For most calculators enter: 10 YX (Step 5) Jicm?

(1) Energy is normalized for arc time of 0.2 Seconds and working distance of 610 mm ( 24 inches )

E, must be adjusted for other than 0.2 Seconds and working distance of 610 mm buy using worksheet B

For information about available training courses or Jim Phillips, P.E. call: 1-800-874-8883 or visit: www.jimphillipspe.com
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Adjustment from Normalized Data of Predicted Incident Energy at Working Distance (Empirically Derived NFPA 70E
D.8.3(a) and (b) Based on IEEE Std. 1584™ 2002

Incident Energy Worksheet B - For Correcting Normalized Energy Calculated in Worksheet A

D = working distance in mm (Inches x 25.4) CF=1.0forV > 1kV X = distance exponent -Table D.8.2

t = arcing time (Seconds) from time currunt curve CF=1.5forV <1kV E, = normalized incident energy in J/cm?
from worksheet A

Step 1 610*/ D* ( )/ ( )

Step 2 t/0.2 ( ) / 0.2

Step 3 4184 x Cfx E, 4.184 ( ) X ( )

Total E Step 1 x Step 2 x Step 3 Jicm?

Total E Total E incallcm? =0.24 x ( ) Jlem? cal/cm?

For information about available training courses or Jim Phillips, P.E. call: 1-800-874-8883 or visit: www.jimphillipspe.com

Copyright (C) 2005 Technical Training Group — All rights reserved. Use is subject to terms and conditions provided as part of this document.



