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Appendix E: Arc Flash PPE Category Method & PPE Selection:
NFPA 70E Table 130.7 (C)(15)(a), 130.7 (C)(15)(b), 130.7 (C)(15)(c)

Calculation for fault current at the transformer secondary lugs:

Fault Current (A) = (TR kVA / (1.73 x TR Secondary L-L kV)) / (TR Impedance %)
Example Calc.: Fault Current of 500kVA 4.16kV-208V, 5.75% transformer

= (500kVA/ (1.73 x 0.208)) / (0.0575) = 24,136 A = 24.14kA

NOTE: when comparing fault current to the 130.7(C)(15)(a) & (b) table maximum
allowable values, the value must be under a 10% margin.

Table 1:

Table 130.7(C)(15)(a) Arc-Flash PPE Categories for Alternating Current (ac) Systems

Arc-Flash PPE
Equipment Category Arc-Flash Boundary
Panelboards or other equipment rated 240 volis and below 1 485 mumn
Parameters: Maximum of 26 kA available fault current; maximum of 0005 sec (1% im.)
(2 cycles) fault clearing time; minimum working distance 455 mm (18 in.)
Panelboards or other equipment rated greater than 240 volis and up o 600 volts 2 MW
Parameters: Maximum of 25 kA available fault current; maximum of 0,09 sec 13 fi)
(2 cyvcles) faul clearing time; minimum working distance 455 mm (18 in.)
G00-voli class motor control centers (MOCs) 2 1L.Bm
Parameters: Maximum of 66 kA gvatlable fault corrent; maximum of 0,05 sec 15 )
(2 cycles) fault clearing time; minimum working distance 455 mm (18 in.)
G0valt class motor control centers (MOCs) 4 4.3 m
Parameters: Maximum of 42 kA available fault current; maximuom of (.33 sec (20 {1411}
eycles) fault clearing time; minimum working distance 435 mm (18in.)
Givale class switchgear (with power circuit breakers or fused switches) and ol 4 hm
class switchbhoards
Parameters: Maximum of 35 kA gvailable fault corrent; maximum of up to i Bosec (50 {20 fi)
cycles) fault clearing time; minimum working distance 435 mm (181n.)
Other G00volt class (277 volts through 600 volts, nominal) cquipment 2 1.hm
Parameters: Maximum of 65 kA available fault current; maximum of 0,03 sec (5 1L)
(2 cveles) fanli clearing time: minimum working distance 455 mm (18 in.}
NEMA E2 (fused contactor) motor starters, 2.5 kV through 7.2 kY 4 12m
Parameters: Maximum of 356 kA available fault cormrent; maximum of up to (0L24 sec {40 ft)
(15 cycles) fault clearing time: minimum working disance 910 mm (36 in.)
Metalclad switchgear, 1 KV through 15 KV 4 12 m
Parameters: Maximum of 356 kA available fault current; maximum of up to 0,24 sec (40 fi)
(15 cycles) fault clearing tme; minimum working distance 910 mm (36 in.)
Arc-resistant switchgear 1 kY through 15 kV [for clearing times of less than 005 sec (50 MN/A (doors NAA (doors closed)
cycles) with an available fault corrent not to exceed the arcresistant rating of the closed)
equipment ], and memlenclosed interrupter switchgear, fused or unfused of arc-
resistant-type construction, 1 KV through 15 KV
Parameters: Maximum of 35 kA available fault current; maximum of up o 0,24 sec 1 idoors 12 m (40 ()
(15 cycles) fault clearing time; minimum working distance 910 mm (36 in.) apen)
Other equipment | KV through 15 kY 4 12m
Parameters: Maximum of 36 kA available fault corrent; maximum of up to 0,24 sec {40 f)

(15 cycle ce Y10 mm (36 in.)

it clearing time; minimum working di

Mote: For equipment rated 600 volis and below and protecied by upstream current-limiting fuses or correni-limitng circuit breakers sieed ai 200
amperes or less, the are flash PPE category can be reduced by one number but not below are flash PPE category |

Informational Note to Table ]:\EJ.'F<{3_| (1533{a): The Iulluwing are l[\'pi.rx] fault <'l-.-:1|'i|.:;: times of overcurrent |mu|c‘niu- devices:

(3 1- flr vele Faul clearing time is I1|‘,-|| .ﬂ For insulae (1 case circuit |1re .|'|n.| ra rated 11 55 Ih n '|lf'|""\||]|\1\.|r'|'| an ins@mnanecus in
relay operated trip,

(4) 5.0 cvele Baule clearing rime is typical for relay operated circuit breakers rated 1 EV 10 35 kV when the relay aperates in the
instanmanecus range (i.e., “no intentonal delay™).

(51 20 cvele fault ¢ learing time is typical for lowwoltage power and insulated case circwit breakers with a short time fault clearing delav for
motor inrush,

(6) 30 evele fault clearing tme is ypical for lowsolage power and insulated case cirewit breakers with ashort tme faal clearing delay
without instananeous wip,

al r|||| or

Informational Note No., 1: See Table 1 of IEEE 1584TM, Guide for Perfornang Ar FHash Heazard Colenlations, for further informaton regarding
Notes b through d.

Informational Nowe No, 20 An example of astandard than provides information for arcresisant swichgear referred woin Table 130.7(C) (15)

{al 15 IEEE C37.20.7, um'r for Testing Metel-Enclosed Switchgear (laied Up (o 38 BV jor Internal Arcing Faults.
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Table 2:

Table 130.7(C)(15)(b) Arc-Flash PPE Categories for Direct Current (dc) Systems

Arc-Flash PPE
Equipment Category Arc-Flash Boundary

Storage batteries, de switchboards, and other de supply sources

Parameters: Greater than or equal to 100V and less than or equal to 250V

Maximum arc duration and minimum working distance: 2 sec @ 455 mm

(18 in.)

Awailable fault current less than 4 kA 2 Q00 mam
(3 f1)

Awailable Fault current greater than or !‘('LI';'|| 1o 4 kA and less than 7 kA 2 1.2m
(4 ft)

Available fault current greater than or equal to 7 kA and less than 15 kA 3 1.8m
(60

Slm'agt‘. batteries, de switchboards, and other dc supp]_v SOUICES

Parameters: Greater than 250 'V and less than or equal to 600 Y

Maximum are duration and minimum working distance: 2 sec @ 455 mm

(18in.)

Available fault current less than 1.5 kA 2 D00 mm
(3 ft)

Available fault current greater than or equal to 1.5 kA and less than 3 kA 2 1.2m
(4 fi)

Available fault current greater than or equal 0 3 kA and less than 7 kA 3 1.8 m
(6 )

Available fault current greater than or equal to 7 kA and less than 10 kA 4 25m
(8 ft)

Notes

(1) Apparel that can be expected to be exposed 1o electrolyte must meet both of the following condiions:
{a) Be evaluated for electrolyte protection

Informational Note: ASTM F1296, Mandard Cudde for Evaluating Chemical Profective Clothing, conains information on evaluating :I[)‘[}}U't‘] for
protection from electrolyte.
{b) Be arc-rated

rational Note: ASTM FIB91, Sandard Specifications for Are Raded and Flame Resisiont Reinavear, contains information on evaluating arc-rated

(2) A wosecond arc duration is assumed if there is no overcurrent protective device (OCPD) or if the fault clearing time is not known. If the fault
clearing time is known and is less than 2 seconds, an incident energy analysis could provide a more representative result

Informational Note No. I: When determining available fault current, the effects of cables and any other impedances in the circuit should be
included. Power system maodeling is the best method o determine the available shorecircuic current at the point of the arc. Batiery cell shor-
ed from the batery manufacturer. See Informative Annex D5 tor the basis for table values and alternative
methods o determine de incident energy. Methods should be used with good engincering judgment.,

circuit current can be obta

Informational Note No. 2: The methods for estimating the de arc-flash incident energy that were used w determine the categories for this
able are based on open-air incident energy calculations. Open-air calculations were used because many batery systems and other de process
systems are in open areas or rooms. 1f the specific task is within an enclosure, it would be prudent to consider additdonal PPE protection
beyond the value shown in this table. Research with ac arc flash has shown a multiplier of as much as 3x for arc-in-abox [508 mm (20 in.)
cube] versus open air. Engineering judgment is necessary when reviewing the specific conditions of the equipment and task to be performed,
including the dimensions of the enclosure and the working distance involved.
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Table 3:

Table 130.7(C)(15)(c) Personal Protective Equipment (PPE)

Arc-Flash PPE Category PPE

1 Arc-Rated Clothing, Minimum Arc Rating of 4 cal/em® (16,75 J/cm®)
Arc-raied long-sleeve shin and pants or arc-rated coverall
Arcerted Face shield” or arc flash suit hood
Arc-rated jacket, parka, rainwear, or hard hat liner (AN)
Protective Equipment
Hard hat
Salety glasses or safety gogales (SR)
Hearing protection (ear canal inserts)*
Heavy-duty leather glowes!
Leather footwear (AN)

a Arc-Rated Clothing, Minimum Arc Rating of 8 cal /cm® :33.5],» cm’
Arc-rated long-sleeve shin and pants or arc-rated coverall
Arcerated flash suit hood or arcerated Face shield” and arc-rated balaclava
Arc-red jacken, parka, rainwear, or hard hat liner (AN)
Protective Equipment
Hard han
Salety glasses or salety goggles (SR)
Hearing protection (ear canal insers)*
Heavyduty leather gloves?!
Leather footwear

E] Arc-Rated Clothing Seleced so That the System Arc Rating Meets the Required Minimum Arc Rating of 25
cal /em? (104.7 ] /em™)*
Arc-raied long-sleeve shin {AR)
Arcerated pants (AR)
Arc-rated coverall (AR)
Arc-raied are flash suit jacket (AR}
Arcerated are flash suit pants (AR)
Arc-rated arc flash suit hood
Arc-red gloves”
Arc-pated jacket, parka, rainwear, or hard hat liner (AN)
Protective Equipment
Hard han
Salety glasses or salety goggles (SR)
Hearing protection (ear canal inserts)*
Leather footwear

4 Arc-Rated Clothing Selecied so Thai the System Arc Rating Meets the Required Minimum Arc Rating of 40
cal /em® (167.5 [ /em®)*
Arcerated long-sleeve shin (AR)
Arc-raied panis (AR)
Arcerated coverall (AR)
Arc-rated are flash sui jacken (AR)
Arcerated are flash suit pamts (AR)
Arcemied are flash suit hood
Arc-rated gloves?
Arc-raed jacker, parka, rainwear, or hard hat liner {(AN)
Protective Equipment
Hard ha
Safety glasses or safety goggles (SR)
Hearing protection (ear canal insens)’
Leather footwear

ANz As necded (optional ). AR: As required. SE: Selection required.

“Are raling s defined in Article 1.

"Face shiclds are to have wrap-around guarding to protect not only the face but abo the forehead, ears, and neck, or, alternatively, an arc-rated are
flas
“Onher vpes of hearing protection are permitted w be used in licu of or in sddition 1o ear canal inserts provided they are wormn under an arcorted anc
ash subr hood.

A1f rubher insulating gloves with keather protectors ar

subt hood 18 required w be worn.

used, additional leather or arc-rted gloves are not required. The combination of mibber
insulating gloves with leather protectons satisfies the are flash prowecton requirement.




