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 150 — WORK INNGOLVING ELECTRICAL HAZARDS

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

(1 (3) 4)

_— ; i B

Limsited Apgroach Bommdary Reswicted Approach Bowmdary™;

Nominal System Voltage Range., Includes Inadvertent Movement
Phase to Phase® Exposed Movable Conductor” Exposed Fixed Circuit Part Adder

Not specified Not specified Not specified
S.0m (10frdin 1 {30 6in Avoid contaa
Om (10 fulin n {3fi 6in 03m (1l fi 0in
THL V=15 kV Om (10 frdin Sm (5f 0in 7m{2fi 2in
151 kV=56 kN m {10 fi0in n {6fi 0in 08m {2 9i
S6.1 kKV=46 kv 5.0m (10 fudin 5m (8 fi 0in O8m{2f 9i
4.1 KV=T2.5 kN 5.0m (10 fudin 5m{8h0in LOm {(3f
21 kv 53m(l0fi8in 5m (8 fi 0in LOm {5f
158 KV-145 kV 54m (1l fidhin 30m {(10fi0in. 12m (3h
161 V=169 kV 56m (1l fi8in 36m {1l fi8in. L3m (4fi 3in
250 KV-242 KV 4.0m (153 fidin £0m (13 fidin. L7im{5fi
545 KV-562 RV 4.7m (15 fi4in. £7m {I5ft4in. 28m (9fi 2in.}
500 KV-550 KV 5.8m (19 fidin L8 m (19 fi 0in. 56m (11 fi8in.)
766 K-8 KV 72m (T Vin. 7.2m (B hYin. 49m (15fi 11 in.)
Nuotes:

(1) For arc flash boundarn, see 130 5(A)

(2) All dimensions are distance from exposed energired onducorns ail e rupslon e

“For single-phase systens above 250 valis, seleat the range tha A 1o the svslem's i phose-to-ground voltage multiplied by 1.7

"See definition in Asticle 100and text in 1304(D) (2) and nfor e Annex C fo

“Expionad mi e et dacctors describes a condiion m which the disance ber n The conductor amd a person 3 not under the control of the peTHon
The term & normally applied 1o overhead line condueions supp.

“This includes cirenits where the exposure does not exceed |

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

(1) (2) ( )

Limited Approach Boundary Reswicted Ap proach Boundary;
Includes Inadvertent Movement
Nominal Potential Difference Exposed Movable Conductor® Exposed Fixed Circuit Part Adder

Less than 50V Not specified Not specified Not specified
HSOV-300V 3.0m {(10fidin.) LO0m (3h 6in Awoid contact
301 V-1 kV 3.0m {(10fidin.) LO0m (3f 6in 05m {1 frDin
1.1 KV-5kV 3.0m {10fidin.) L5m {(5fi 0in. 05m {1l ft5in
5 kV-15 kV 3.0m {(10fidin.) Lim (5fi Din 0.7m{2ft2in.
15.1 kV=45 kV 3.0m (10 fidin.) n (8 fi 0in 08m {(2ft9in.
45.1 kV=75 kV 5.0m (10 fudin.) n (8fi Din LO0m (5ft6in.
751 kKV=150kV Sm{l0ft8in.) 5.0m (10 fi 0 in. 1.2m (5ft 10in.
15011 kKN=25) kV S6m{ll fi8in.) 5.6m (11 fi8in. L6im {(5ft3in.)
2501 kKN=500 KV 6.0m (X fr 3 v m (20 fi 0 in. 35m (1l fiGin.
H00L1 KN=800 KV S0m{frdin) Om (M a0in. 50m (16 ft5in.

Note: All dimensions are distance from expused energized eleanca conduco IrCunl e o worker.
Exomed mi ¢ moidador descnbes a condinon i wlods e the conducior and a person 8 nol under the control of the person.

The term B normally applied 1o overhead hine conduci
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NFPA 70E Table Samples: Likelihood of Occurrence

1306 ARTICLE 130 — WORE IN\WOLNVING ELECTRICAL HAZFARDS

Table 130.5(C) Estimate of the Likelihood of Oocorrence of an Arc Flash Incident for ac and dc Systems

Task Equipment Condition

Likelikvowond of

Reading a panel meter while operating a meter switch Any

Performing infrared thermography and other non-conaa inspections cuside the
restricted approach boundary. This activity does not nclude opening of doors or
COVETS.

Working on control circuits with exposed energized electrical conduciors and drouwit
paris, nominal 125 volis ac or de, or below without any other exposed energized
equipment over nominal 125 volis ac or de, including opening of hinged covers o
gain access.

Examination of insulated cable with no manipulation of cable.

For dc srsiems, insertion or remonval of indvidual cells or multi-cell uniis of 3 batery
systemn in an open rack.

For dc srsiems, mainienance on a single cell of a batery sysem or multi-cell unis in
an open rack.

N

For ac svstems, wiork on energized electrical conductons and circwit pans, including Any
viltage testing.

For do srstems, working on energized electrical conductors and circuit pans of series-
connected battery cells, including voltage testing.

Removal or installation of CBs o switches.

Opening hinged door(s) or cover {s) or removal of bolied covers (Lo expose hare,
energized electrical conductors and circuit pans). For de sistems, this includes
bolted covers, such as battery terminal covers.

Application of temporary protective grounding equipment. afier voliage test.

Working on control circuits with exposed energized electrical conductors and drouit
parts, greater than 120 volts.

Insertion or removal of individual siarter budiets from moior control center (MOC) .

Insertion or removal {racking) of circuit breakers {(Bs) or sane s from cubicles,
doors open or closed.

Insertion or removal of plug-in devices into or from busways.

Examination of insulated cable with manipulation of cable.

Working on exposed energized electrical conduciors and circuit pans of equipment
directly supplied by a pane lboard or motor control center

Insertion or removal of revenue meters {KW-hour, at primary voltage and curment) .

Remaowal of battery conductive intercell connector covers.

For dc systems, working on exposed energized electrical conduciors and circuil parts
of utilization equipment directly supplied bw a dc source.

Opening voltage wransformer or conrol power transfomer comparnments

Operation of outdoor disconnea switch (hookstick operated) at 1 KV through 15 KV

Orperation of outdoor disconnea syvilch (gang-operated, from grade) a1 KV
through 15 kv

Yes

Operation of a CB, switch, conacior, or siarter. Mormal
Voltage testing on individual baitery cells or individual mulii-cell uniis.
Remaowal or installation of covers for equipment such as wireways, junction boxes,

and cable travs that does not expose bare, energized elecirical conductors and

circuit parts.
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130.7 ARTICLE 130 — WORK INVOLVING ELECTRICAL HAZARDS

Table 130.7(C){15)(a) Arc¥lash PPE Categories for Alternating Current {ac) Systems

Arc-Flash PPE
Equip me nt

Panelboards or other n'illi|'>nlfl‘.1 rated 240 wolis and below

Parameters: Maximum of 25 kA awailable fault current: maximum of 008 sec {19in.)
{2 cycles) fault dearing time; minimuwm working distance 455 1

Panelboards or other equipment rated greater than 240 vols and up 1o 600 volts 3 900 mm
Parameters: Maximum of 25 kA available fault current: masdmum of 0205 sec (5 fL)
{2 owcles) fault dearing time; minimum working distance 455 mm (18 in.)

Givolt clas motor conrol centers (MOCs) : 15 m
Parameters: Maximum of 65 kA available fault current; ma ximum of 005 sec {5 fi)
{2 cwcles) fault dearing time; minimum working distance 455 mm (18 in.)

600wolt class motor control centers (MOCs) B 435 m

Parameters: Maximum of 42 kA awailable fault current: masdmum of 0. e {3 { 14 fi)
cvcles) fault dearing time; minimum working distance 455 1 {18

600wvolt class swilchgear (with power cirauit breakers or fused switches) and 6ol H 6 m
class switch boards

Parameters: Maximum of 35 kA available fault current; maximum of up to 0.5 sec {30 {240 1)
cvcles) fault dearing time: minimum working distance 455 mm (18 n.

Other 60volt class {277 volts through 600 volts, nominal) equipment
Parameters: Maximum of 65 kA available fault current; maximum of 008 sec
{2 cvcles) fault dearing time; minimum working distance 455 mm (18

NEMA E2 (fused contactor) motor starters, 2.3 kV through 7.2 kV § 12m
Parameters: Maximum of 35 kA available fault current; maximum of up to 0024 sec {4 fi)
{15 eycles) fault clearing time; minimum working dstance 910 mm (36 in.)

Me tal-clad switchgear, 1 KV through 15 KV I2m
Parameters: Maximum of 55 kA available fault current: maximum of up to 0024 sec {4 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 (3 N/A {doors N/ A {(doors closed)
cvcles) with an available fault current not 1o exceed the arc-resistant rating of the closed)
rqnlpxm'm |, and meal-endosed i]'th'l']'Ll"ﬂ er swilchgear, fused or unfised of arc-
resistani-type construction, 1 kV through 15kV

Parametens: Maximum of 35 kA available fault cwrrent: maximum of up to 0024 sex 4 {doors 12 m (4H} f1)

{15 cvcles) fault clearing time; minimum working dstance 910 mm (36 in.) open)

Other equipment 1 KV through 15 kV 4 I2m
Parameters: Maximum of 35 kA available fault current: maximum of up to 0.24 se {4 1)

{15 evecles) fault clear 1|1._'; time; minimum working dstance 910 mm (36 in.)

Note: For equipment rated 600 volis and below and protecied by upsiream currer ing fuses or corrent-lmiting drewt breakers sized ar200
amperes or ess, the ae flash PPE category can be reduced i bt nok below are flsh PPE citegory 1

Informanonal Note 1o Table 1 30.7(C)H 15) {a): The wing are T aring Dmes of overcurent profecive devices:

{11 0.5 evele fanlt deanring nme s tvpical for curvent linst hen the current is wilhin the current linniting rnge.

{21 1.5 avele fanlt deanng nome 15 nvpical for m arei ) kers rated bess than VOO0 vols with an ins s sEmneous int al Iripe

{3 3.0 avele fanl deaning tme s tvpical for 1 g ? ated ks than 1000 volis with an insmnineous integ ral wip o
relay u|n'|.||ul g

(1) 5.0 eyele Fanlt dearing time is tvpical for velay operated cirouit breakers rated 1 KV 10 35 KV when the relay operates in the
instantaneons range (Le., “no ntentonal dela™)

7 20 cvde Bl clearing time is tvpical for low-voltage power and ssulged cse drowt breakers with ashort dme Bult dearing delay fo

maotor mrnshe.

(6) 30 cwde Bl cleaing nme is vpucal for low-voliage power 2 mulsed cse arcmn breakers with a shor nme Bl dearnng delay
without mstantanems wip

Informarional Note No. 1: See Table | of IEEE 1584TM. Gaade for Porforms vk Hozard Calesdations, for further informanion regarding
Notes b throughd.

Informational Note No. 2: An example of a standand that \ § sion for arcresistant swikchgear referred o in Taible 130 7(C){15)
{a) is IEEE « MN).7, Guide for Tating Maal-Fucksad Suvichgea b to 3K kV for Intermal Aming Faudis
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ARTICLE 130 —WORK INVOLVING ELECTRICAL HAZARDS

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

Equipment Arc-Flash Boundary

Stor age batteries, dc switchboards, and other de -ul;l':]'- SOuUrces

Parameters: Greater than or equal to 100 Vand less than or equal 10 2350V

Maximum arc duration and minimum working distance: 2 sec @ 455 mm
(18in.)

Ayailable fault current less than 4 kA UM} mim
{3 fr)

Axailable fault current greater than or equal to 4 kA and les than 7 kA L2m
{41t}

Available fault current greater than or equal to 7 kA and less than 15 kA : L8m
{6 ft)

Storage batieries, dc swiichboards, and other dc supply sources

Parameters: Greater than 250V and less than « al vo GO0V

Maximum arc duration and minimum working distance: 2 sec @ 455 mm
{18in.)

Ayailable fault current less than 1.5 kA s U0 mm
(511

Available fault current greater than or equalto 1.5 kA and less than 3 kA 1.2m
{4 ft)

Available fault current greater than or equal to 3 kA and les than 7kA 3 1.L&m

Available fault current greater than or equal to 7 kA and les than 10 kA

Naotes
(1) Apparel thar can be ¢ x pecied 10 be exposed 10 elecualvie mus meet bo following condil ons:

{a) Be evaluated for eleciralvie protedion

Infornmtonal Note: ASTM F1296, S rd s e for E i hem xal Protecine Clhthing, contims mformanon on evalimnng ApypELre 1 for

prolection n elecirolvie

{b) Bearcrated

Infornmtional Note: ASTM F1891, Stondarnd Sperdficatzons for Am Rated a L tatant Rarmeenr, contains infornmion on evaluating arc-rated
apparel.
(21 A wosecond are duration 8 mssumed if there . profecti OCPD) or if the Bl dearing time is not known. If the faul

clearing e 18 known and 15 less tha econds, enl anal ould provide a more representanive resull

Infornznonal Note Nao. 1: When determining av I cumvenld, Feo s of cables and v other L:L.i:ul.un:-m the cireuir shoukd be
ineluded. Power sistem modeling is the best method 1 1 e 1he able shor-arct curvent at the point of the arc. Batterv cell shor-
araul current can be obtaned from the | amudar urer. See siive Anmex D5 for the basis for table values and alternartive

methods 10 determine de incident energv. N ould be o v good eng meering judgment

Infornmtional Note Nao. 2: The methods for esa ting the de bt energy that were used o determine the categories for this
table are used on open-air mcident energy « ¥ T (NS WETE Lk caise many barery svatens and other de prrocess
swlems are in open areas or roons. I the spedfic 1sk is within m enclosy 1 rudent w consider additional PPE protection
bevond the value shown in this able. Reseanch with ac are flash hos shown er of a5 much a8 3= for aredna-box [ 508 mon (20 in)
cube] versus open air. Eng meering judgment 1s necessany when reviewing the speafic condinons of the equipmentand @sk w be performed,
meluding the dimensions of the enclesure and the working distance inmvolved
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150.7 ARTICLE 130 — WORK INVOLVING ELECTRICAL HAFARDS

Table 1530.7{C}{15){c) Personal Protective Equipment (PPE)

Arc-Flash FPE Category FPE

1 Arc-Rated Clothing, Minimum Arc Rating of 4 cal em® | 16.75 ]/ ey
Arcrated longsleeve shin and pants or arcrated coverall
Arcrated face shield™ or arc flash suit hood
Arcrated jacket, parka, rainwear, or hard ha liner {AN)
Protective Equipment
Hard hai
Safety glasses or safetv goggles (SR}
Hearing proieciion {ear canal insens)®
Heaw-duty leather gloves®
Leather footwear (AN )

Arc-Rated Clothing, Minimum Arc Rating of 8 cal /'cm® (33.5 ]/ cm®)
Arcrated longsleeve shin and pants or arcrated coverall

Arcrated flash suit hood or arcrated face shield” and arcrated balaclava
Arcraied jacket, parka, rainwear, or hard hat liner {AX)

Protective Equipiment

Hard hat

Safety glasses or safetv goggles (SR)

Hearing proteciion {ear canal insens)*

Heavw-duty leather gloves®

Leather fooiwear

Arc-Rated Clothing Selected so That the Svstem Are Rating Meets the Required Minimwm Are Rating of 2
cal /e (1047 J/em®

Arcraied longsleeve shin (AR)

,h'c‘a'Jli-djm&; [AR)

Arcrated coverall (AR)

Arcrated arc flash suil jackei (AR)

Arncrated are flash suit panis (AR)

Arcrated are flash suit heood

Arcrated gloves”

Arcrated jacket, parka, rainwear, or harnd hat liner {AX)

Protective Equipment

Hard hat

Safetv glasses or safetv gogrles (SR)

Hearing proteciion {ear canal insens)®

Leather footwear

Are-Rated Clothing Selected so That the System Are Rating Meets the Required Minimum Arc Rating of 40
cal /e’ (167.5 J /ey

Arcrated longslesve shin {AR)

Arcraied panis (AR)

Arcaated coverall {AR)

Arvcrated are flash suit jacker (AR)

Arcrated are Hlash suit fnni.-s {AR)

Arcrated are flash suit heood

Arcrated gloves

Arcrated jacket, parka, rainwear, or hard hat liner (AX)

Protective Equipiment

Hard hai

Safety glasses or safety goggles (SR)

Hearing proteciion {ear canal insens)®

Leather footwear

AN As needed \]u]ﬂju.u,.l]] AR As u'-:!ujj el SR Selectom Ted)ung el

A mittng B defined in Aside 1L

FFace shields ave 1o have wrap-around guading 1o protec mot only e Ece § b the forelwed, eas, and neck, or, alernatvely, an ace-vated are
Mzl suit haood is requived 1o be worn.

“Onher tvpes of heanmyg, protedion ae pernaiied 1o be sed in Beu of or in addition fo e coal insers provided they are worn under anare-rated aee
Mzl st hasawd.

I rubber insulating g hoves with leather protecions are used, addifonal kler or arc-saed gloves are not reguired. The combination of rubber

ill:-.|||;1liuj_-. ;_-‘hn-er‘i with Jeatlies proteclon satisfies the are flaslh Prolecinm reduureneni.
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