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Safety Moment

* Main exit and alternates
e Weather

* Cell phones to vibrate
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Introduction: Dave Rewitzer, PE

* Senior Engineer
* 30+ years of experience

* OSHA-Authorized General Industry
Trainer

e Past chairman of the Institute of
Electrical and Electronics Engineers
(IEEE) IAS-Atlanta Chapter; serves on
the IEEE-IAS Electric Safety
Committee, served on the IEEE
1584.1 voting committee, and was
the secretary of the 1584.1
subcommittee
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e Standard differences
* Brief history

e Definitions

IEEE 1584

e Significant differences

Agenda * Variables explained
* General guideline

* Where arc flash and electrical safety is
heading




The Standards

2024

Standard

National Electrical Code

2023

OSHA 29 CFR NEC 2023 IEEE 1584-2018 NFPA 70E 2024
Part 1910 (NFPA 70) Guide for Governs Employee
OSHA Standards Governs Electrical Performing Arc Workplace Safety

It's the LAW!! Installations Flash Hazard

D Calculations
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IEEE 1584-2002 Starting Point




IEEE 1584-
2018

Evolution of
Incident Energy
prescribed in
Annex D of NFPA-
70E

e D2. Lee Calculation Method (1981)
o Arc as a point and can be measured

* D.3 Doughy Neal Paper (2000)

°D.3.2 Arc In open Air
°D.3.3 Arc in a cubic box



* |EEE-1584 was born in early 2000’s
o Decided on wide range of currents and voltages
o Raised ~$75,000 in funding
o Used 20 cubic inch box

Theory in o Tested MCC’s using a smaller size box

Practice o Testing facilities — Square D in Cedar Rapids &
Ontario Hydro in Toronto

Turn of the cBussmann played a big roll as well

Century

* Navy got involved
> \Wanted to see how an arc flash would damage ship
oBuilt a 15’ cube
o Obtained funding for 13.8kV testing




e 1584-2002 # of Tests

Voltages Bolted Fault Approximate
Currents Number of Tests

13.8 kV 5.4-40.4 KA 18
Theory 1n 416KV 5 4-40 4kA 18
Practice 2.3kV 2.6-16.6kA 42

<1.0 kV 0.7-106kA 230
Turn of the
Century * Completed document went through a robust

approval process
o Three rounds of 100s of questions
o Approved June 2002 (2 year cycle)




Questions immediately arose
1. What if the electrodes were horizontal instead of
vertical?
2. What about difference size enclosures?
3. What about DC arc flash?

IEEE 1584

* Section 4.2 page 6 states, “Equipment below 240 V

need not be considered unless it involves at least one 125
. kVA or larger low impedance transformer in its immediate
Begins power supply.”

o Two problems with this statement
=125kVA is not a standard size transformer
= Tests have shown that faults fed from 112.5 and
75kva transformers do sustain an arc

Revision Process

10




PCIC established a collaboration committee

between |IEEE and NFPA
°6.5 Million Requested
3.5 Million Received
_ °2003-Recommended 10-year Project Authorization
Begins Request (PAR)
o PAR extension was granted until 12/31/17

IEEE 1584

Revision Process

11



IEEE 1584-
2018

Evolution of
Incident Energy

Voltage ~ Number of tests

208V (3ph) 240V (1ph) 195
480V 400

600V 340

2700V 320

4160V 180

14.3kV 270

~3.5million donated for these tests



IEEE 1584-

2018
High]ights * New incident energy (IE) equations

* Electrode Configuration-Very Significant!

* New arcing fault (I_..) equations

arc

Key Changes

* Enclosure size factor (CF)

* New guidance for equipment =<240V




IEEE 1584-
2018
Highlights

Definitions

Arc: Plasma cloud formed in a gap between two electrodes with sufficient
potential difference

Arc flash: An electric arc event with thermal energy dissipated as
radiant, convective, and conductive heat.

Fault current: A current that flows from one conductor to ground or to
another conductor due to an abnormal connection between two
conductors.

Bolted fault: A short-circuit condition that assumes zero impedance
exists at the point of the fault.

Arcing fault current (Arc current): A fault current flowing through
an electric arc plasma.

Incident Energy (IE in cal/cm2): the amount of thermal energy
impress on a surface, a certain distance from the source, generated during
an electric arc event.



IEEE 1584-
2018
Highlights

Definitions

Distance for 2" degree burn —_—

Incident Energy (IE)

based at defined distance

Arc Flash and Shock Hazard

Appropriate PPE Required

Based on PNL

—>

Voltage at Equipment

>

Glove Class based on Voltage —_—>

Shock Hazard
Voltage Based Distances

—

Arc Flash Hazard Boundary ~ S5ftSin
Working Distance 1ft6in
Shock Hazard Exposure 480 VAC
Glove Class 00
Limited Approach 3ft6in
Restricted Approach 11t

Incident Energy in callcm?2

9.8 <

PPE Requirements
Arc-rated shirt & pants + arc-rated
coverall + arc-rated arc flash suit

Equipment Of interest =————————

* |.E. = Incident Energy
Article 100-Definitions

Equipment ID: ATS-CH1

pate: 10/03/14

Hood Patterson & Dewar, Inc

850 Center Way Norcress, Georgia 30071

1.2 cal/cm? = second degree burn



125kVA
Transformer
Exception

2002 vs. 2018

“Equipment below 240 V need not be considered
unless it involves at least one 125kVA or larger low-
impedance transformer in its immediate power

supply.”

Replaced with “Sustainable arcs are possible but less
likely in three-phase systems operating at 240V
nominal or less with an available short circuit current
below 2000 Amps.”



125kVA
Transformer
Exception

What Does this
2018 Change
Mean to You

* More equipment must be included in your

study
o Every device from your 125kVA transformers down
to your 30kVA transformers
o Could dramatically impact the scope and cost of
your facility arc flash hazard analyses
o Should be addressed during your next study update
or before



* Basically says most people
can move away from an arc
flash in less than two
seconds, but could be slowed

2-second down by: |

o Obstacles or barriers
Rllle o Being elevated in a bucket
T e o Being restrained by other
No Cha nge safety equipment, etc.

* Your studies professional
must “use engineering
judgement when applying
any maximum arc duration
time for incident energy
exposure calculations”




IEEE 1584-
2002

The 9 step
program

Stepl:Collect system and installation data

Step2: Determine the system modes of operation
Step3:Determine bolted fault currents

Step4: Determine arcing fault currents

Step5: Find protective device characteristics and duration of arcs
Step6: Document system voltages and classes of equipment
Step7: Select working distances

Step8:Determine Incident Energy(lE) for all equipment

Step9: Determine Flash-protection boundary for all equipment



IEEE 1584-
2018

The 10 step
program

1. Collect system and installation data
2. Determine the system modes of operation
3. Determine bolted fault currents

4. Determine typical gap and enclosure size based on system
voltages and classes of equipment

5. Determine equipment electrode configuration (HCB, VOA, etc.)
6. Determine working distances

7. Calculate arcing current

8. Calculate arc duration (through OCPD)

9. Calculate Incident energy (IE)

10. Determine arc flash boundary for all equipment

Note: Black=new for study engineer, Red=new for software



IEEE 1584-2018 Highlights

Electrode configuration




Electrode
Configuration

Now Includes Five
Vertical and
Horizontal
Configurations

*VCB
oVertical Conductors in a Box (IEEE 2002)

* VCBB

oVertical Conductors in a Box with an insulating
Barrier

* HCB
o Horizontal Conductors in a Box

* VOA
oVertical Conductors in Open Air (IEEE 2002)

* HOA
o Horizontal Conductors in Open Air



Electrode
Configuration

VCB Vertical
Conductorsin a
Box (IEEE-2002)

side




Electrode
Configuration

VCBB Vertical
Conductors in a
Box with a Barrier

side




* For LV - |IE can be up to 2x that of VCB

Key Findings * Arcing current (l,,.) reported to be higher than
— VCB

VCBB

e 208V arcs sustained down to 4kA

o According to testing electrode shape and gap are
important at this level

25




Electrode
Configuration

HCB Horizontal
Conductors in a
210)

front

side




Electrode
Configuration

VOA Horizontal
Conductorsin a
Open Air

front

side




Electrode
Configuration

HOA Horizontal
Conductorsin a
Open Air

side




Arc Flash

VCB Configuration

Load side of BKR




Arc Flash

VCBB
Configuration
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Arc Flash '

HCB /HOA &
Configuration




Arc Flash

VCB (blue),
HCB /HOA (Red)
Configuration



HCB

Examples

Electrode
configuration

makes the blggeSt 600V Drawout 600V Drawout 600V Drawout
. Switchgear Switchgear with Switchgear breaker
difference Iron Frame compartment

The above information is a list of examples only, only the qualified Study Engineer can decide on what selections to use.



HCB-Transformers

Examples

Electrode
configuration

makes the blggeSt 15kV / 480V Transformer |
. compartments
difference

480V Transformer
compartments

The above information is a list of examples only, only the qualified Study Engineer can decide on what selections to use.



Arcing fault
VS
Bolted fault

LV System

100ms clearing
time

il WD il JIIE W il NI1B WTHA MiB HE
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Arcing Fault Current [kA)

e el
= e

Bolted Fault Current (kA)

The maximum arcing fault spread is 25-40% higher
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Incident Energy

VS
Bolted Fault

480V system

Clearing time-
100ms

Incident Energy (cal/cm2)

25
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~8=2002 —8—=V(B -—8—VCBEB - HCB

30 40 50 60
Bolted Fault Current (kA)

—8—2002 —e—V(CB —@—VCBB

o HCB

70
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—e—V(B —e—VOA —e—HCB —e—HOA

Incident Energy B 5
VS v
Bolted Fault

S
o

w

=
(=]

Box vs Open Air

Incident Energy (cal/cm?)
(5] o
Incident Energy (cal/cm?)

0 20 40 60 80 100 0 20 40 60 80 100
Bolted Fault Current (kA) Bolted Fault Current (kA)
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4160V: larc vs Ibf, 2002 and 2018

~
o

1]
o

Arc Fault
VS
Bolted Fault

Arcing Fault Current (kA)
i F-9 u
o (=] (=]

()
o

MV System

[
(=]

o

0 10 20 30 40 50 60 70
Bolted Fault Current (kA)

——2002 —8—\V(CB -—8—VCBB HCB

New Model considers the effect of arc impedance at
high fault current levels




Incident Energy
VS
Bolted Fault

4160-SWGR

Clearing time-
100ms

4160V IE Comparison

[ury
3= ]

=
(=]

Incident Energy (cal/cm2)

0 10 20 30 40 50
Bolted Fault Current (kA)

—8—2002 —8—V(CB —8—VCBB HCB

More linear than LV, but bigger spread

60
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VCBB vs. VCB @ 2400Volts

|EEE-1584-2018

Bus Bus |ProtDev ProtDev | Trip/ | Breaker : :
: : Box | Box | Box Arc Flash Working | Incident
Protective | Bus | Bolted | Arcing | Bolted | Arcing | Delay | Opening Equip . Electrode | Gap X
DU Hye ‘ Device Name | kV Fault (kA) Fault (k&) Fault Fault Time | TimeTol Type Ky Sy Config 'h'-(':t}h H::;“ D{'.::h (mm) Bm;:‘.;ary [}n{t:r;ce {g‘m}
. . | | | | (kA) | (kA) | (sec) | (sec) | ) | | . _
|2 4KV LBS PB10G-RELAY 240 1504 1213 1012 816 2029 0.0830 SWG _| SKVLBS ves | 38 I 90 | 30 104 219 3% 20.4
ML745
: 2.4V LBS PBI0G-RELAY 240 1504 1287 1012 865 1729 u.um'swej SKVLBS vese | 36 90 | 30 | 104 203 % 244
ML74S
' Bus Bus ProtDev ProtDev Trip/ | Breaker . .
i Arc Flash Worlkin Incident
Bus Name Prote Bus | Boted | Arcing | Bolted | Arcing A Delay | Opening Ground Equip Gep Boundary Dttnnoi Energy
Device Name = kV |Fault (kA) Fault (kA) Fault Faut = Time | Time/Tol Type | (mm) {in) (i) (cavem?)
; , { , (kA ) (kA) | (sec) | (sec.) |
1 |2.4KV LBS PB106-RELAY 2.40 36 21.0

ML745

1504 1450 1012 975 1274 0.0830 No ;Iswej 104 685



VCB vs. VCBB vs. HCB @ 480V

|EEE-1584-2018

Bus Prot Dev | ProtDev/  Trip/ | Breaker Box Box Box | Working | Arc Flazh | Incident
Protective Device | Bus | Bolted Bolted | Arcing | Delay |[Opening| Egquip Gap Busbar ) . . g
Bus Name Width | Height | Depth | Distance | Boundary | Energy
Mame kW |Fault (k&) Fault Fault Time |Time/Tol| Type {mm} Config (in} (in} (in} (in) (in) (calicm?)
(k&) (kA (sec.) | (sec.)
PNBDO VCE 4004 FOR 0.43 6.35 6.35 419 0303 0.0000 PNL | 25 WCB « 25 40 10 18 31 279
PNBD1 WVCBB 4004 FORO 0.43 6.33 6.33 443 02781 0.0000) PNL T 25 ‘-.-'CEET 25 40 10 18 30 3.04
PNBDZ HCB 4004 FDRA 0.43 6.33 6.33 3597 0.3317 0.0000| PNL T 25 HCET 25 40 10 13 40 6.11
. . . gle i bodlfai !Ilev Tripi EFEEFEF . Working | Arc Flash | Incident
Protective Device | Bus | Bolted Bolted | Arcing | Delay |[Opening Equip Gap .
Bus Mame Ground Distance | Boundary | Energy
MName KV |Fault (k&) Fault Fault Time |Time/Tol Type (rmm} (in) (in} (calicm2)
(k&) =Y (sec.) | (sec.)
PHBLZ002 4004 FDR2Z 0.43 630 630 380 03577 0.0000|%ez | PNL - | 25 18 39 417




So, what is going on here??

VCB > VCBB

Bus Bus | ProtDev |ProtDev| Tripd | Breaker . .
£ Box | Box Box Arc Flash  Working | Incident
Profective | Bus | Bofled | arcing | Boted | Arcing | Delay | Opening | Equip Elecirode | "0 | Gap
‘ Bus Name Device Neme| KV [Faul (kA)Fault (k&) Faut | Faut | Tme |TimeMol| Type oUWl Category| “oong ﬁﬂi”ﬁﬁ“ Dm“ (mm) h"::::“" Dn::;m ts.::nthl
| fkA) | (k&) | (sec) (sec) |
, [oscvAreDlPrPle0A B0 0208 476 176 476 176 2781 00000 PNL _[asov-ipRPlc  vee [20 20 &8 25 T1 18 106
CAL-2-3442 i 5
, [RTSKVAFEDLPRP(90ABD 0208 478 194 476 134 2119 00000 PNL _|240vPRPLG VveeB | 20 20 8 25 54 18 888
vees CAL-2-34A8 B
. #37SKVAFEDLP-RP 100A.BD 0208 476 176 476 176 3684 00000 PNL  |240V-LPRPLG  VCB HESESEBES 84 18 14.0
11004 FOR CAL-2-34A3 ¥
, |[PATSKVAFEDLPRP 100A BD 0208 476 194 476 104 2791 00000 PNL 240V PRPIG VCBB | 20 | 20 & 25 83 18 11.4
VCBB 1004 CAL-2-34A9 > B 2t
5 ilE-?EsK‘JA FED LP-RP 1254 BD 0.208 478 204 4.76 204 4 00000 PHL 2400W-LPRP LD VCB 20 | 20 B 25 87 18 176
11254 FOR CAL-2-34A4 v -
#6.TSKVA FEDLP.RP 1254, B0 0208 476 194 476 194 4 00000 PML [240V-LPRPLG WVCBB | 20 20 8 25 77 18 16.4
6§ |VCBB 1254 Cal-2-3441 — B =
0

|IE at secondary side of 75kVA transformer with different size breakers



* Electrode configuration makes a big difference
in IE

e HCB has worst case |IE

Takeaways

* VCB/VCBB-Which to Use? Depends on the

Configuration OCPD characteristics

Matters!! °|f not sure on equipment, run both and take more
conservative number

e HOA & VCB- IE is close at LV

43



Takeaways

Electrode
configuration
makes the biggest
difference

* Software makes study engineer choose

* HCB — Highest Incident Energy
o Draw out Switchgear
o Busduct stabs
o Transformers

o Termination compartments
c MCCs

The above information is a list of examples only, only the qualified Study Engineer can decide on what selections to use.



IEEE 1584-2018 Highlights

Enclosure Dimensions




Enclosure
Dimensions

Correction Factor
for Larger
Enclosures

e Equations normalized for a “typical” box size
(20”x20”x20”)

* CF used when box is bigger than typical
o Usually found in submittals

* Record enclosure height and width to

determine the “equivalent” box size
o Between 20” and 26"

o Between 26" and 49”
= Greater than 49” use 49”

46



Enclosure
Dimensions

Shallow Option
Added

* Box considered “shallow” when
cHeight and width both less than 20 inches
°cThe depth is less than 8”

o System voltage is less than 600V

47



Box Dimensions

| Bus Bus ProtDev Prot Dev| Trip - Breaker Box | Box | Box Arc Flash | Working . Incident
Protactive | Bus Bolted Arcing | Boked Arcing | Delay Opening | Equp ; Electrode ; | Gap 3 |
Bus Name Device Name | KV |Fault (kA)Fault {Mi: ks ik | e |'E ol | Type Equip Category Config h';'diihHFu:'lt B::;hl (mm) Bm:pdary Dﬂ;hnc.a | {5:;;3)-12}
= = | | (k&) (kA) | (sec) (sec.) - 2 o n) ") =)
Typlcal 1 CTL PANEL 14-12-12 SUBTMCC&®1 048 2282 17.34 2270 17.25 0.05 0.0000 PHL CTL PHL VvCB 12 14 12 25 25 18 206
7-5acpro Tl 14-12-12 i
CTL PANEL 14128 SUBTMCC#1 048 22.82 17.34 270 17.25 0.05 0.0000 PNL CTL PML vCB 12 14 B 25 20 18 137
Sha”OW B 7-5 ac pro e 14-12-8 i
. CTL PANEL 20.20-20 SUBTMCC#1 048 22 82 1734 2270 17.25 005 00000 PNL | CTL PHL VCB_ 20 20 0 25 25 18 206
Typical 3 7-5 ac pro | 202020 »
T . I CTL PANEL 48-20-20 SUBTHMCC#1 048 2282 17.34 270 17.25 0.05 0.0000 PNL CTL PHL vCB 8 20 25 . 18 1.64
ypicCa 4 7.5 ac pro *| 4sz020 i
Typ|ca| ¢ CTL PANEL 48-48-12 SUBTMCC&®1 043 2282 1734 2270 1T.25 005 0.0000 PNL CTL PHL VCB 48 12 25 ral 18 1.56
7-5 ac pro Y| 484812 s
T : I CTL PANEL 48-48-20 SUBT7MCC#1 D42 2282 17.34 2270 17.25 0.05 0.0000 PNL CTL PML VCB 48 48 20 25 21 18 158
ypica 6 ik oy Y| es4z20 =
Bus Bus |ProtDev |ProlDev| Trip/ | Breaker | s
; 2 ] : Box | Box | Box Arc Flash Working | Incident
Protective | Bus | Bofted | Arcing ‘ Boted | Arcing | Delay | Opening | Equip . Electroda hiiz | Gap J
Bus Name Device Name | kW |Faul (KA} Fault (k&) Fault Faul Time | TmeTol | Type Ege Categary Config With Ht.l;hl M (mmj Boundary Dm.‘ﬂu GE:.::%
. B o s ety ) | @) o || @ | ) | (ca¥em2) |
i CTL PANEL 14-12-12 |SUBTMCC#1 048 2282 18.88 22.70 18.58 0.05| O0.0000 PHL CTL PNL VYCEB 12 14 12 25 29 18 264
ypica 1 g i ¥| 1412128 i
-5 ac pro .52,
Shallow CTLPANEL 14-12-3B SUBTMCC#1 048 2282 1869 2270 1858 0.05 00000 PNL CTL PNL VBB _| 12 | 14 | B8 | 25 2% 18 229
2 | 7-5 ac pro Y| 141288 i
Typ | ca I 5 |CTL PANEL 20-20-20 (SUBT7MCC®1  0.48 2282 18.69 22.70 18.68 0.05 0.0000 PNL - CTL PNL VCBB ", 20 20 20 25 b} 18 284
8 7-5 ac pro 20-20-208
Typica | CTLPANEL48-2020 SUB7MCC® 048 2282 1889 2270 1858 0.05 00000 PNL _ CTL PNL VCBB (20 48 20 25 2 18 249
‘s 175 ac pro _ _ | _ | _ 4820208 | _ |
Typlcal 5 |CTLPANEL 48-43-12 SUB7MCC#| 048 2282 18669 2270 1858 0.05 0.0000 PNL _| CTLPNL VCBB | 48 &8 12| 25 26 18 229
| B _7-5 ac pro | _ _ = 43 43128
Typica | 6 |CTL PANEL 48-45-20 SUBTMCC#1 D48 22682 1665 22.70 18.58 005 0.0000 PHL ] CTL PNL VCEB il 48 48 20 25 26 18 229
B 7-5 ac pro 43-48-208B




Takeaways

Enclosure
configuration

* Box configuration

> Modest difference
= Larger box by volume=less conservative by a little
= Shallow box=less conservative=smaller |E
= Default enclosure size usually sufficient

o Software packages use defaults
= \When on the bubble between two PPE levels go
back and investigate box size

The above information is a list of examples only, only the qualified Study Engineer can decide on what selections to use.
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IEEE 1584-2018 Highlights

Conductor Gap




Conductor Gap - Defined

* Gap is the distance
between conductors

* Greater the gap, greater
arc flash incident energy

e Usually not in submittals
o Dangerous to obtain
°|s it worth measuring?




Gaps

Bus Prot Dev | Prot Dev | Tripd | Breaker . .
. . . . . Box Box Box | Working | Arc Flash | Incident
Protective Device | Bus | Bolted Bolted | Arcing | Delay |Opening| Equip Gap Busbar . . .
Bus Name Width | Height | Depth | Distance | Boundary | Energy
MHame KV |Fault (k&) Fault Fault Time |TimeTol| Type {mirm} Config (in) @) (in) (in) (in) (calicm?)
LY} (k&) | (=ec.) | (sec.)
1 [VCBB 25mmGAP 4004 FOR3 0.48 6.38 6.38 443 02761 00000 PHNL -| 25 VCBE « 25 40 10 18 30 3.04
2 |VCBB 45mmGAP 400A FOR4 0.48 6.38 6.38 426 025945 00000 PHNL «| 45 VCBE « 25 40 10 18 33 363
3 [VCBB 60mmGAP 400A FORS 0.48 6.38 6.38 418 03044 00000 PHNL | &0 VCEBB w 25 40 10 18 35 3596
4 |VCBB 7SmmGAP 400A FORS 0.48 6.38 6.38 412 0312 00000 PHML | 75 VCEBB w 25 40 10 18 35 423




IE vs BF

LV system
VCB

18.00
16.00
14.00
12.00
10.00
8.00
6.00
4.00
2.00
0.00

Incident Energy (cal/cm?)

gESSSUESSSSSES

.-._—._*_.__.__.__.——0—0-—0-—0—0—’—.

10 20

—@— 18kA BFC

30 40
Gap (mm)
~@— 35kA BFC

50 60

—@— 65kA BFC

70

80
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Conductor Gap - Typical

Table 8—Classes of equipment and typical bus gaps

Typical bus Enclosure Size
Equipment class gaps (HxWxD)
(min) SI units (metric) Imperial units

15 kV switchgear 152 1143 mm > 762 mm = 762 mm 45 % 301m = 30 1n
ISKVMCC 152 914.4mm * 914.4 mm = 914.4 mm 361in < 361n * 36 1n
5 kV switchgear 104 914.4mm = 9144 mm > 914.4 mm 36in = 361n * 361n
5 kV switchgear 104 1143 mm > 762 mm = 762 mm 451 = 301 = 301n
5kVMCC 104 660.4 mm * 660.4 mm = 660.4 mm 261n % 26 1n * 26 in
Low-voltage switchgear 32 508 mm = 508 mm = 508 mm 201n =201 = 20 in
Shallow low-voltage 25 355.6mm < 304.8 mm » <203.2 mm 14in = 121in = <81in
MCCs and panelboards
Deep low-voltage MCCs 25 355.6 mm * 304.8 mm = >203.2 mm 141n = 12 1in > >8 in
and panelboards
Cable junction box 13 355.6 mm = 304.8 mm * <203.2 mm 14in= 12 1n > =8 in

355.6mm x 304.5111111 < >203.2 mm 141n = ll?liu % >8 1n

Source: IEEE-1584-2018 54



Takeaways * Gap
- o Wider gap=more conservative (Higher IE)

For Gap o Software packages use defaults
cBe reasonable in choosing gap

The above information is a list of examples only, only the qualified Study Engineer can decide on what selections to use.




IEEE 1584-2018
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IEEE 1584

Study Complexity

* New standard makes modeling more complex
o Based on test data (not theoretical)

o More accurate
= Some arc flash values are higher, some lower

* Strongly suggest using commercial software
for analysis

57



* Define equipment variables in your software
> One time exercise
o Dig through submittals/manufacture data

General > Once completed, simply select equipment with known
variables

Guide lines

* Use software defaults
Things to think o Choose electrode configuration for each device

Clle A I Nelells- 3 - Design Engineers — Safety by Design

d study o Must decide if critical load can be de-energized, if not, how
to maintain it?




* |s worst case AFIE the best option???
> Vendors are not opening/maintaining equipment if AFIE

high
o |s your worst case AFIE with gens and utility in parallel
mode?
General = Can you write MOP to put system in manual mode
G“lde llneS = Utility only // Generators only
* One Label vs. Multiple labels
Things to think > Normal vs. ERMS labels
about when doing o Know your team-Fear is worker/contractor choosing the
lesser AFIE Label
d StUdy = Can they be trained to understand the labels?

= Must have a cooperative culture
= Strong safety program
= Management buy-in




e Stay in communication with your Qualified Arc Flash
Engineer/Client on what is going on, be reasonable in

your assumptions.
o Get with your studies engineer prior to last minute

General
Guide

Client’s * Manufacturers — Spending $$ on lowering AFIE in
their equipment

Responsibilit
P y o Arc Resistant Gear




B. Methods to Reduce Clearing Time. One of the
following means shall be provided and shall be set

NEC 2023 to operate at less than the available arcing current:
(NFPA 70) 1. Zone-selective interlocking (ZSl)

Article 2. Differential relaying
24_0 87 3. Energy-reducing maintenance switching with local

status indicator
‘ 4. Energy-reducing active arc flash mitigation system
Arc Flash | 5. Aninstantaneous trip setting. Temporary adjustment
Reduction === of the instantaneous trip setting to achieve arc
energy reduction shall not be permitted.
6. An instantaneous override
7. An approved equivalent means

PG 59




110.2 Electrically Safe Work Condition
110.2(A) Policy

%AOE ; An employer shall establish, document, and
NFPA 70E === ° implement an electrically safe work condition policy
2024 that does both of the following:

(1) Hazard elimination shall be the first priority in the
implementation of safety-related work

Article 110: General

practices.
Requirements for (2) Complies with 110.2(B) “...Equipment shall be put
Electrical Safety- into an electrically safe work condition...”

Related Work
Practices




OSHA 1910.333 (a)(1): De-energize Parts

 Fundamental requirement is to
de-energize

> Working on energized equipment
increases risk

* Live parts to which an employee
may be exposed shall be de-
energized before employees
work on or near them, unless:

o Employer can demonstrate that de-
energizing presents more hazards, or

o |t’s not feasible due to equipment
design or operational limitations
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IEEE STANDARDS ASSOCIATION ¢ IEEE

IEEE Guide for the Specification of
Scope and Deliverable Requirements
for an Arc-Flash Hazard Calculation
Study in Accordance with

IEEE Std 1584™

IEEE-1584.1

The How-to IEEE Industry Applications Society
Sta n d a rd gi:::«::f::t;:iemical Industry Committee

IEEE
3 Park Avenue |EEE Std 1584.1™-2013

New York, NY 10016-5997
UsA




In-Closing




Rest in Peace

Electrical Safety: A
Necessary
Intervention

 BUENPADRE t

'  ' MAL ELECTRICISTA

Here rests
PANCRAZIO
JUVENALES

1968-1993
He was a good
husband, a wonderful
father, but a bad

electrician
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