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T—225v R BT 5 E - 1%

« National Fire Protection Agency (NFPA)70E - 2018

+ |EEE Standards 1584 - 2002 ,
IEEE 1584a - 2004, IEEE1584b - 2011
IEEE Standards 1584 - 2018

+ CSA Z462 - 2015, CSA Z462 - 2018

(ETAP [, CASDREIEDINTT—II5 21 0RHETVET)
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NFPA 70E

Standard For Electrical Safety In The Workplace

HEH EOSHADER CHRESNANFPATOEIR, 7—2 75 va, 7—07 TR K,
BLUER (do) YATLOBROFEICET 2RHER. BLUBRKRF EBARR
#2 (PPE) o@RAICHIELTUVWET,

IEEE 1584

IEEE Guide For Performing Arc-Flash Hazard Calculations

|IEEE 1584 &, 208 V~15 kVDO =4z (ac) AOBSRMER S L NEBEAGENT R T
LOBISHIGLTWET, BEifac Y XTFLBLOER (do) Y RTFLOWBEIE, &
DHA RO—ETIEHY FHEAD, N7 7TV r—>a > BIZWCDDDHA X R
EUT7 LY RAPRBEEINTVES, ZOHA RIZIE. 7—2 75 v 1aDEREEN

T57-00EANBREZEE (PPE) ICEATIHEBREIIRENTWELA,

CSA Z462
Workplace Electrical Safety (hr407—275 v 188808%ETY)

T—9-75v 1D KM

REGBESTL. KELIRLF—ZMYHS BABMTIE.
B a—MNBEESE-BICLTERORNEPL, BENTRKELAELSRE

o F—UBENMNBIZETIRY F—OBBOEECECAER
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Q{) |IEEE 1584 & &1 NFPA 70E
> 7 — 2 & (Arcing Current)
> EHERR (Fault Clearing Time)
> {E2 RS (Working Distance)
> #EH 7 (Grounding System)

Uy g1 )L%— (Incident Energy)
& SxLoER - IR (PPE) D% A

T—UBRERDD
(ERERITOTSL)

EHITLE— EROD s

(F—925va TATSL)
= PPE Category, Labels (3 Lebela Hepurrsl

@ Fault €learing Times (FCT)

EERERM FCT 2R
(1REEWE STAR TAT S L)

T—0I5v 1R DFIE

T—OERERDD
ERRERMERDS
BEWIRILY—ERDS

REFERERDD
fEREDSELEANRREER (PPE)
Arc Flash SRJLEERT S

(3/10)




ETAP User Group - No.25 3gtgp'

AUTHORIZED
REPRESENTATIVE

SE3RELRER (Ibf = 1”’k) K& S ETap-sc)
|
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2.4 kv [¥15-13kA
JONTI 632kA  |ME.72kA 3z, .

cabled é ‘“\cggi "
|
Fusel
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2.4 kY

I

1066 ne ()

aHEEEMERR. BrALFLeer, AH7-7REWR. N LFLVTT, 207 -2T0. 778
FRERX0EEYTY.

(F=o&BRETE)

et T 3

RARE FRSCoA) FEAHO% A SHT 2 Wik ed) ETAP User Guide ¥
CB12 1513 4383 1438
CDI3 0.623 189 059
CB4 16,72 50.67 15.89
Cable 4 0.489 1.48 0.46
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7 — 2 &7 (Arcing Current) (2. FTEOFIETKRD £T,

> 5T4 38518 E 7 (Bolted Fault Current, Ibf = I"k) %
K&H D, (ETAPSC 745 L)

> IEEE 1584 oFt&EH &Y. Ibf A7 — 27 EiR (Arcing
Current, la) #3k& %,

Eifbr =R (Fault Clearing Time : FCT) 23K % 7=
REGHAR ZIER L E£T, (ETAPTCC Fns5 L)

IxLF—%RHD (SeeStep®) IIH7=Y. BHE

RS (FCT) & BS@EA . la H'100%DIHBE & 85%DIHE D
MADEHRT AN F—%ZFEL, BLWEREA S la DE
=BEALEFT,

(ETAP [£. ANT—2DFvo D= DBHEMFHEN D ERERIHE., REHARDHE
BT =075V a5t EFETE ABOT—IRN—R LT, —DDYIL I 7 TEITLET,)
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— M EE s
T—IER%EKE5 (IEEE 1584)
® 0.208 to 1.0 kV
Ig/, =K +0.662 lg fg + 0.0966 V' + 0.000526 G + 0.5588 ¥ (Ig L) - 0.00304 G (Ig fyp) m
where

lg  isthelog;,

1, is arcing current (kA)

K is —0.153 for open configurations and

is —0.097 for box configurations

ks is bolted fault current for three-phase faults (symmetrical RMS) (kA)

vV is system voltage (kV)

G is the gap between conductors, (mm) (see Table 4)

" 1.0to 15.0 kV
1g I, =0.00402 + 0.983 1g fy¢ 2
= >15.0kV
I, = 10%" 3
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B ERRERDHS (ETAP-Star)  <2/3>

(IEEE 1584-2002, Table 1 &%)

% 9: IEEE 1584-2002: & 77 i 22 8h feusg 2
FR#EEER 60 Hz  BAERRER s0H:  BAEREER

ENERBL AT

- ) VEEED) @)
iEET - (=1000V) 5 3
(F 0y ST L) >0 2 oo
BB 8E (<1000) 30 25 0.050

(b w SREERIEY L 80T
DRI EHINTCBEOCTRE, AWMU o FEMESHIY A,

FCT =L —E{ERSRS + 5B Mo 52 BRAE R F ETAP User Guide i3
JEWTIREAHERERT = IEC : Min Time Delay, ANSI: Cycle
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g 10 [Pk ek Vel 8
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ERBRERRMZERD D (ETAP-Star)  <3/3>
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EBMIRILX—%KHS (IEEE 1584) <1/4>

= RERAIFEE (15.0kV LLTF)  (1/2)

First find the log o of the incident energy normalized. This equation is based on data normalized for an arc
time of 0.2 seconds and a distance from the possible arc point to the person of 610 mm.

lgE, =K, +K, +1.081 g7, +0.0011 G )
where

E,  isincident energy (J/cm?) normalized for time and distance '3
K,  is—0.792 for open configurations (no enclosure) and
is—0.555 for box configurations (enclosed equipment)
K;  is 0 for ungrounded and high-resistance grounded systems and
is—0.113 for grounded systems
G is the gap between conductors (mm) (see Table 4)

ETAP User Group - No.25

EBMIRILF—%KDHS (IEEE 1584)

= RERBUFE (15.0kV LIT)  (212)

Then:

E, =

10"%%

Finally, convert from normalized:'4

E= 4.1846@,,(6’—2][612 J
20\ p

where

E
Cr

Ll e Rl o

is incident energy (J/em?)

is a calculation factor

1.0 for voltages above 1kV, and

1.5 for voltages at or below 1kV

is incident energy normalized 15

is arcing time (seconds)

is distance from the possible arc point to the person (mm)
is the distance exponent from Table 4.
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<2/4>

3

(6)
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EMIRILX—%RDS (IEEE 1584) <3/4>

" Lee Fk (15.0 kV #iR)

For cases where voltage is over 15 kV, or gap is outside the range of the model, the theoretically derived Lee
method can be applied and it is included in the TEEE Std 1584-2002 Incident Energy Calculators.!® See 7.2
and 9.114.

E = 2.142x 10"V.rb,(5’5] o

where!”

E  isincident energy (J/cm®)

V is system voltage (kV)

! is arcing time (seconds)

D is distance from possible arc point to person (mm)
I¢  is bolted fault current

For voltages over 15 kV, arc fault current is considered to be equal to the bolted fault current.
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FEHIRILX—EKRDHSD (NFPATOE)  <4/4>

= BAR Open Air

E,, =5271D,7 1, [0.0016F" = 0.0076 F +0.8938 |

= £a3—F %)L Cubic Box

E,yy =1038.7D, 1, [ 0.0093F* - 0.3453F +5.9675 |
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A& 0E R

208 — 15 kV (IRERHOFX)
BEDEH 208 V - 600 V 15 kKV+ (Lee Fi£)
EBRDEH 16 kA — 50 kA 0.7 kAto 106 kA
Pl is[0F ] HIBR%AEL HIRRARL

Y Bfg. F1—EIL BfR. F2—EVIL.
Sk T B
1EXEERE 18 AF + 18 AF +
EHRIRILE—DE Cal/cm? or J/cm? Cal/cm? or J/cm?
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IEEE 1584 & NFPA 70E #58 ) H 5%

#5574 ¥ LORE (Graphical Comparisons)

2065 Yol Are in Dpen Al Incident energy Exposure & in 208 Yk Are in Cubic Bax Intident Entrgy Exposure @ Bin
4 w00
40 a0
» &0
o o /
B L / o — IEEE 1584-2002
3 5 2 w0
ar 3 =0 / -
0 o
: WA e
! o
L 50 L) L) ' 50 00 =0
Are Duration time (Cycles) Arc Duration time (Cycles)
480 Yok Arc in Open Ak Incident sneigy Exposure @ B in. 450 Yoh Arcin Cubie Bax Incideat Encrgy Expasure @ 18 s,
00
& %0 -
A L] o
~ 2 /' '; o a
E 50 - £ 0 d PP TOE-2000
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Etﬂ‘,ﬁiﬁ(:*é%ﬁ K2 ETAP User Guide itk

Rl A RET SO0 v 7 (Logic For Determining the System Groundin
ZOFF e YREMERA YT A=A 2T 4 DT —F 7T v a®SA—UheiiEhihE, T—#
7 I wiafRic k- THBMICERMESRE S ET, [EEE 1584-2002 (2L 0, fl K2 (W F¥F

— @R RIER & D) I E 7 i 52 Hb 75 (TR C <7,

j“l’.v\yj’ & EE%E X o) %ﬁ (IEEE 1584-2002, Table 4)

Table 4—Factors for equi and voltage cl
iz S . ' Ky
) . . System voltage (kV) | Equipmenttype | Deen Distance x factor
S | | (mm) |
| Open air 10-40 | 2.000
l Swritchgear 2 | 14l
0.208-1 Ll I R
| MCC and panels 5 | 1.641
| Cable ) 13 | 2,000
|‘_'| 'I (}pc-nair T 102 | 2.000
S 215 | Switchgear 13-102 0,973
| cable | 13 | 2.000
W%EEE& D - | Open air R 2.000
»515 | Swischgear s T e
D =18 4£>F (45cm) CCable 1 3| 20m
BOES "The distance * factor is used in 5.3 a5 an exponent
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REER 2KDD  <1/3>
= BT % (15.0 kV %T)
Dy = [4.184(:@,,[0—;)[6‘,‘],:!]]; (®)

= Lee Fi% (15.0 kV &)

Dy= 12 x10tvi L 9
= &) ©

where
Dy is the distance of the boundary from the arcing point (mm)
Cr  isacalculation factor

1.0 for voliages above 1 kV, and
1.5 for voltages at or below | kV,
E,  isincident energy normalized™®
Eg  isincident energy in Jiem® at the boundary distance
] is time (seconds)
x is the distance exponent from Table 4. (IEEE 1584)
fyy s boled fault current
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RERR =BT D <23> REER (BT HHE <ai3>
et boundary 0F8) T =975y 2 (R T—575v 1755 R : Arc Flash Boundary (AFB)

T—22v anRELGE  AEREAEDXE (12 H0Y—/cn?) [SELSNAISHT.
EELEANTHLTWSES. [hEERR (PPE) EFAE 315 KT ED TERNER,

-
-

Limited approach =prem =
boundary (LAB) FIRIEILIRR (RERA)

Limited space
HlPR#%iA 1% 5 : Limited Approach Boundary (LAB)
BHROLTWMEEEMNEBL L SBAKISE DK LIGE . BROHIFEENEEDTT
BWIPPEZF AL CUVELRY E DK EDHELRVER ., COERNTEEEETS
=D —=2 T EZ2THTENWE,

Any point on an
exposed, energized
electrical conductor
or circuit part

Restricted approach Hi5m 2
Rostrciod mppiach  BIIZIER (IR

il FEaER - Restricted Approach Boundary
BEROHIELEENBELTWAERIZIEDIUSE  EBYLPPEEZEHRT 8IS
FY DI EDTELER . COBERNTHEREITOIRLODN —ZUTEZI(T,
FEZEBEED-XEICILFAEEDERILE,

Restricted space

NFPA 70E-2012, Table 130.4(C)(a) |=. REL /L.

LISEEMAROON TN,

Prohibited approach
boundary (PAB)

BEGRESR

2 LA 5 : Prohibited Approach Boundary (PAB)
BELTOAEIRIC, Sh B DD TEDHRLER

Prohibited space wa
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