NFPA 70E® Table Samples: Approach Boundaries

NFPA 70E® tables contain vital information about approach boundaries, hazard categories and
PPE. The following is only a SAMPLE of the information contained in NFPA 70E and should
not be used for anything other than completing course activities. Always use the most current
edition of the NFPA 70E when working on energized electrical equipment. You can purchase
the latest standards at the NFPA website.

Electrical Safety in the Workplace® and NFPA70E® are registered trademarks of the National Fire Protection
Association, Quincy, MA.

Tables reproduced with permission from NFPA 70E®-2018, Electrical Safety in the Workplace, National Fire
Protection Association. This reprinted material is not the complete and official position of the NFPA on the
referenced subject, which is represented solely by the standard in its entirety.
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130.5 ARTICLE 130 — WORK INVGOLVING ELECTRICAL HAZARDS

Table 130.4(D)(a) Shock Protection Approach Boundaries w Exposed Energized Electrical Conductors or Circuit Parts for
Alternating-Current Systems

(0 @ 3) (4)
Limited Approach Boundary* Restricted Approach Bomdary';
Nominal System Voltage Range., Includes Inadvertent Moveme nt
Phase to Phase® Exposed Movable Conductor” Exposed Fixed Circuit Part Adder
Less than 50V Not specified Not specified Not specified

50 V=150V
151 V=750 Vv
THLV-15kV
15,1 kV=36 kV
36.1 kV—46 kv
46,1 V=725 kV
TLOHKV=-121 kV
138 kV-145kV
161 kV-169 kV
23 kV-M42kV
345 kKV-362 kV
500 kV-550 kV
TH5 KV-800 kV

30m (10fidin.)
30m (l0fidin.)
3.0m (10ft0in)
3.0m (10ft0in.)
S30m (10fidin.)
3.0m (10fi0in.)
33m (10fi8in.)
S4m (1l fudin.)
S6m(llfi8in.)
40m (13fi0in)
4.7m (15ft4in.)
58m (19fi0in.)
72m ({23 f%in)

LOm (3fi Gin.)
LOm (3fi Gin.)
L5m(5fi 0in.)
IL8m (6fi 0in.)
25m (8fi Oin.)
25m (8fi 0in.)
25m (8fiDin.)
30m (l0f0in.)
36m {1l ft8in.)
40m (13 0in)
47m {15ft4in.)
58m (19 fi0in)
72m{(BAa%in)

Avoid contact
035m (1 fi Din.)
0Tm{(2ft 2in.)
08m (2fi Din.)
O8m (2fi 9in.)
LOm {(3ft 6in.)
LOm (3ft 6in.)
1L2m (53fi 10in.)
Lim (4fi 5in.)
LTm {5 8in.)
28m (9ft 2in.)
36m (11 K 8in.)
49m (15f 1lin.)

Notes:

(1) Forare fkash boundary, see 130 5(A) .
(2) All dimensions are distance from exposed energized elearica condudorns or cirouil part o emplovee.
“For single-phase systens above 250 valis, select the range tha s equal 1o the s\lem’s muxmmum phase-toground voltage muliplied by 1.7352,
¢ definition in Article 100and 1ext in 1304 (D) (2) and nformane Annex C for elaboration.
“Exponed movable rovidactors describes a conditon m which the disance between the conducton and & person i3 not under the contral of the person.
The term 8 normally applied 1o overhead line condueions supporied by poles
“This includes cirenits where the exposure does nol exceed 120 volis nomsnal.

Table 130.4(D) (b) Shock Protection Approach Boundaries o Exposed Energized Electrical Conductors or Circuit Parts for Direct-
Current Voltage Systems

] 2) (3) 4
Limited Approach Boundary Resricted Ap proach Boundary:
Includes Inadvertent Movement
Nominal Potential Difference Exposed Movable Conductor® Exposed Fixed Circuit Part Adder
Less than 50V Not specified Not sperified Not specified
SOV=-300V 30m {(10fidin) 1LOm (3fi 6in.) Awid contact
301 V-1 kv 30m (l10fidin) 1Om (3fi 6in.) 03m{lf0in.)
LI KV-5kV 3.0m (10fidin) L5m {(5f Din.) 05m{lf5in)
5RV-15 vV 3.0m (0fidin) L5m (5f 0in.) 0Tm{2h2in.)

15.1 kV=45 kV
45.1 KV="T75kV
75.1 KV=150 kV
150.1 kV-250 kv
250.1 kKV-500 kv
H00.1 KV-800 kv

3.0m (10fidin)
3.0m{10fidin.)
3.3m{l0fi8in)
3.6m (11 fu8in)
6.0m (2 frdin.)
B.0m (%6 fidin.)

25m (8 fi Din.)
Zim(8ADin.)
30m{l0ofa0in.)
36m (1l iSin.)
60m (20 fdin.)
S0m (X hidin.)

08m {(2fi9in.)
LOm{3fbin.)
LIm (3t 10in.)
Lém {5 ft3in.)
35m (1l fi6in.)
50m {16 fi5in.)

Note: All dimensions are distance from expoed enengzed elecnica conducons or ciraunil parts o worker.
* Exponed movable cm dudor deseribes a condition in which the dstance between the conductor and a person 5 not under the control of the person.

The term & normally applied 1o overhead line conducions supported by poles.
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NFPA 70E Table Samples: PPE Categories

130.7 ARTICLE 150 — WORK INVOLVING ELECTRICAL HAZARDS

Table 130.7(C)(15){a) ArcFlash PPE Categories for Alternating Current (ac) Systems

Arc-Flash PPE
Equipment Category Arc-Flash Boundary

Panelboards or other equipment rated 240 volts and below 1 485 mm
Parameters: Maximum of 25 kA available fault current: maximum of 0,05 sec {19in.)

{2 ovcles) fault dearing time; minimum working distance 455 mm (18 in.)
Panelboards or other equipment rated greater than 240 volis and up 10 600 volts 2 900 mm
Parameters: Maximum aof 25 kA available fault current: masimum of 00058 sec {5t)

(2 excles) fault dearing time; minimum working distance 455 mm (18 in.)
6000t class motor control centers (MOCs) 2 15m

Parameters: Maximum of 65 kA available fault current: maximum of 0,035 sec {5ft)
(2 cwcles) fault dearing time; minimum working distance 455 mm (18 in.)

G00volt clas motor control centers {MUCs) 4 43 m

Parameters: Maximum of 42 kA awailable fault current: maximum of 0.535 sec (20 (14 fi)
cycles) fault dearing time: minimum working distance 455 mm (18 n.)

600volt class switchgear {with power cirauit breakers or fused switches) and 600-volt 4 6m
class switchboards

Parameters: Maximum of 35 kA anailable fault current: masimum of upto 0.5 sec (30 {20 fi)
cycles) fault dearing time: minimum working distance 455 mm (18 in.)

Other G{volt class {277 volts through 600 velts, nominal ) equipment 2 15 m

Parameters: Maximum of 65 kA available fault current: maximum of 0.05 sec {5ft)
{2 evcles) fault dearing time; minimum working distance 455 mum (18 in.)

NEMA E2 {fused comactor) motor starters, 23 kV through 7.2 kv 4 12Zm

Parameters: Maximum of 35 kA awailable fault cwrent: maximum of up to 0.24 sec {40 f1)
{15 cvcles) fault clearing time; minimum working dstance 910 mm (36 in.)

Metal-clad switchgear, 1 kV through 15 kV 4 12Zm

Parameters: Maximum of 35 kA available fault cwrrent: maximum of upto 0.24 sec {40 fi)
(15 cycles) fault clearing time; minimum working dstance 910 mm (36 in.)

Arc-resistant switchgear 1 kV through 15 kV [for clearing times of less than 0.5 sec (30 N/A {doors N/A (doors closed)
cycles) with an available fault current not 1o exceed the arc-resistant rating of the closed)
equipment |, and metal-endosed internupter switchgear, fused or unfused of arc-
resistant-type construction, 1 kVthrough 15 kV

Parameters: Maximum of 35 kA available fault current: maximum of up to 0.24 sec 4 {doors 12 m (40 fr)
{15 cycles) fault clearing time: minimum working dstance 910 mm (36 in.) open)

Other equipment 1 KV through 15 kV 4 12m

Parameters: Maximum of 35 kA available fauli current: maximum of up to .24 sec () i)

{15 cycles) fault clearing time: minimum working dstance 910 mm (36 in.)

Note: For equipment rated 600 volis and below and protecied by upsiream curvent-dimiting fuses or current-limiting cireuit breakers sized at 200
amperes or less, The are flash PPE category can be reduced by one number but not below are flash PPE cutegory 1.

Informational Note 1o Table 130.7(C)(15) (a): The fullowing ae tvpicd Ll clesing tmes of overcurrent protective devices:

(1) 0.5 evele fanlt dearing time is tvpieal for curvent linsting fuses when the Endi current is within the current limiting rnge.

{2) 1.5 evele famli dearing time is tvpical for molded case drenit breakers rated less than 1000 vols with an inssnaneons integral rip.

(3) 3.0 cvele fanli dearing tme is tvpical for insulated case crcuin breakers rated kess than 1000 volis with an insmnineous integral ip or
relay operated irip.

(4] 5.0 eyele fanli dearing time is vpical for relay operated cirouin breakers rated 1 KV 10 35 KV when the relay operates in the
instantzmeons range (e, “no intentional delay™).

(5) 20 cvde fauh cleaing tme is vpical for low-volage power and msulged cse areut breakers with a short time Enult dearing delay b
motor sl

{6) 30 cyele fauk cleaing ume is vpical for lowvoliage power and ssulged cse arcut breakers with a short time Enalt dearing delay
withoul nstantaneos np.

Informational Note No. 1: See Talle | of [EEE 1584TM, Gude for Performmg Are Flash Hazard Calesdations, for further information regarding
Notes b through d.

Informational Note No. 2: An pleof a Lard that provides information for arc-resistant switehgear referred 1o in Eible 130.7(C){15)
(a) is IEEE C37.20.7, Guade for Tating Matal-Encload Sudtchgeor Rated Up to 38 kV for Internal Aring Faulis
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ARTICLE 130 —WORK INVOLVING ELECTRICAL HAZARDS 130.7
Table 130.7(C) (15)(b) Arc-Flash PPE Categories for Direct Current (dc) Systems
Arc-Pash PPE
Equipment Category Arc-Flash Boundary
Storage batteries, de switchboards, and other de supply sources
Parameters: Greater than or equal to 100 Vand less than or equal 10 330V
Maximum are duration and minimum working distance: 2 sec @ 455 mm
{18in.)
Available fault cuwrrent less than 4 kA 2 O mm
(31f1)
Available fault current greater than or equal 1o 4 kA and less than 7 kA 2 1.2m
{4fu)
Available fault cwrrent greater than or equalto 7 kA and les than 15 kA 3 L8m
(6 f1)
Storage batteries, dc switchboards, and other de supply sources
Parameters: Greater than 250V and less than or equal 1o 600 V
Maximum arc duration and minimum working distance: 2 sec @ 455 mm
{18in.)
Available fault current less than 1.5 kA 2 000 mm
{3fu)
Available fault cwrrent greater than or equalto 1.5 kA and less than 3 kA 2 1L.2m
{41t)
Available fault cwrent greater than or equal to 3 kA and les than 7 kA 3 L8m
(61)
Available fault cuwrrent greater than or equal to 7 kA and less than 10 kA 4 25m
{8 fu)
Notes
(1) Apparel that can be expecied o be exposed 1o elecayvie mus meet both of the following conditons:
{a) Be evaluated for eleciralyvie protecion
Infornmtional Note: ASTM F1296, Sundand Gudde for Ezaluating Chemxal Protecine Clothing, ¢ ms mformation on evalmting apprel for
protection from elecrolvie.
() Be arcaated
Inforneational Note: ASTM F1891, Suwndard Spergficatrons for A Raled and Flame Reatant R . contains informmtion on evaluating arerated
apparel
(2) A worsecond are duration & ssumed if there is no overauren! profecive device (OCPD) or if the Bl dearing time is not known. If the Falt
clearing time is known and is less than 2seconds, an incilent energy anabss could provide 2 more representative result
Infornztional Note No. 1: When determining available £adt curvent, the effecs of cables and any other mpedances in the cireuit shoukl be
included. Power sistem modeling is the best method 10 determine the aslable shortdreuit current at the point of the are. Battery eell short-
dreuit current ean be obtaned from the banery mamda urer. See Infornsitive Annex D5 for the basis for table values and alternative
methods 1o determine de incidemt energy. Methods should be used with good eng meering judgment.
Infornmtional Note No. 2: The methods for estimating the de ameflash incident energy that were used 1o determine the caregories For this
table are lased on openair incident energy cak ulaions. Openair caloulations were used because many battery svstens and other de process
Aslems are in open aeas or toons. If the speafc tsk s within m enclsure, § would be prudent o consider additional PPE. profection
lnvwml] the value shown in this 1able. Research with ac are flash has shown a multipBer of a5 much as 3« for arc-incarbox [ 508 mm (20 in.)
cube] versus open air. Engineering judgment s necessavw hzu rev z-uu; llnz spn:.l-‘.c condit of the equipment and sk 1o be performed,
including the dimensions of the enclosure and the king
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NFPA 70E Table Sample: PPE

130.7 ARTICLE 1530 — WORK INVOIVING ELECTRICAL HAZARDS

Table 150.7(C){15)(c) Personal Protective Equipment (PPE)

Arc-Flash PPE Category PPE

1 ArcRated Clothing, Minimum Arc Rating of 4 cal/cm” (16.75 ] /em®)*
Arcvated longsleeve shin and pants or arcrated coverall
Arcraied face shield® or arc flash suit hood
Arcrated jacket, parka, rainwear. or hard hat liner (AN}
Protective Equipment
Hard hat
Safety glasses or safeiy goggles (SR}
Hearing protection {ear canal insens)©
Heaw-duty leather gloves®
Leather footwear (AN

ArcRated Clothing, Minimum Are Rating of 8 cal/em”® (33.5 ]/ em™)*
Arcrated longsleeve shin and pants or arcrated coverall

Arcrated flash suit hood or arcsated face shield” and arcrated balaclava
Arcrated jacket, parka. rainwear, or hard hat liner (AN)

Protective Equipment

Hard hat

Safety glasses or safety goggles (SR)

Hearing protection {ear canal insens)®

Heaw-duty leather gloves®

Leather footwear

3 ArcRated Clothing Selected so That the Svstem Are Rating Meets the Required Mininuum Arc Rating of 25
cal fent (1047 J/em™)®
Arcrated longsleeve shin (AR)
Arcrated panis (AR)
Arcrated coverall (AR)
Arcrated are flash suit jacket (AR)
Arcrated are flash suit panis (AR)
Arcrated are flash suit hood
Arcrated gloves”
Arcrated jacket, parka, rainwear. or hard hat liner (AN}
Protective Equipment
Hard hat
Safety glasses or safety goggles (SR}
Hearing protection {ear canal insens)*
Leather footwear

4 Arc-Rated Clothing Selected so That the System Arc Rating Meets the Required Minimum Arc Rafing of 40
cal/enr’ (167.5 J/cm’)®

Arcrated longsleeve shin (AR)

Arcrated panis {AR)

Arcvated coverall (AR)

Arcrated arc flash suit jacketr (AR)

Arcrated are flash suit panis (AR)

Arcrated are flash suit hood

Arcrated gloves”

Arcrated jacket, parka, rainwear, or hard hat liner {AN)

Hard hat

Safety glasses or safeiy goggles (SR)

Hearing protection {ear canal insens)©

Leather footwear
AN: As needed (optional) . AR As required. SR Selection requared.
“Ar mitang B defined 0 Artide 100,
“Face shields are 10 have wiaparound guarding 10 protea not only the Sce but ako the forebend s, and neck, o, alternatively, an ave-rated ave
flash suil haad 15 vequined 1o be wornn.
“Orher tvpes of hearing prolection ae perngiied o be wsed in Beu of or in aldition o ear conal insers provided they are worn under an arcated are
flash sudt hoaod.
AF rubber insulating gloves with leather protecions are used, additional kaber orarcseied gloves are not required. The combination of rubber
insulating gloves with Jeather prateciors sansfies tle are flash proection requirement.

(B3
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