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An arc flash is the light and heat produced as part of an arc fault (sometimes referred to as an electrical

flashover), a type of electrical explosion or discharge that results from a connection through air to ground
or another voltage phase in an electrical system.

Arc flash is different from the arc blast, which is the supersonic shockwave produced when the conductors
and surrounding air are heated by the arc, becoming a rapidly expanding plasma. Both are part of the
same arc fault and are often referred to as simply an arc flash, but from a safety standpoint they are often
treated separately. For example, (PPE) can be used to effectively shield a worker from the radiation of an
arc flash, but that same PPE (40Cal) may likely be ineffective against the flying objects, molten metal, and
violent concussion that the arc blast can produce. Note the over 40 Cal arc flash label. An arc flash-blast
occurs when the circuit is connected to a lower impedance fault that results in an instantaneous excessive
current flow. Depending on how fast the overcurrent device can interrupt the current flow results in the
flash-arc blast energy. PPE Category 4 (167.5J/cm? ) requires a 40Cal rated clothing. 40 Calories is the
maximum protection available. The energy released over 40 calories is life threatening.



Arc flash temperatures can reach or exceed 35,000 °F (19,400 °C) at the arc terminals.® The

massive energy released in the fault rapidly vaporizes the metal conductors involved, blasting
molten metal and expanding plasma outward with extraordinary force.=

The rule of thumb is that arc flash is typically not an issue when the fault current of a system is below
10,000 AIC which stands for Ampere Interrupting Capacity. Arc flash calculations are done by
calculating the clearing time of the overcurrent device with a (calculated short circuit current value)
which will decrease with increasing distance from the source along with a factor for the dimensions of
the enclosure. The calculation is further complicated with the fact that the clearing time curve for a
circuit breaker increases with a reduction of current flow. In some cases, a panel closer to the source
will have a lower arc flash rating due to the faster clearing time of the circuit breaker than one further
away. The result of the arc flash calculations is label placed on a given device that displays the
incident energy in calories. | attached a typical label


https://en.wikipedia.org/wiki/Arc_flash#cite_note-niosh2-3
https://en.wikipedia.org/wiki/Arc_flash#cite_note-niosh2-3
https://en.wikipedia.org/wiki/Arc_flash#cite_note-niosh2-3
https://en.wikipedia.org/wiki/Arc_flash#cite_note-niosh2-3
https://en.wikipedia.org/wiki/Arc_flash#cite_note-niosh2-3
https://en.wikipedia.org/wiki/Arc_flash#cite_note-niosh2-3

For a 125KVA transformer with a % impedance of .03% operating a 208/120 VAC the fault current
calculation is: 125000/208/1.73/.03= 11579 amperes with 10 feet of conduit and conductor between the

source and the equipment you are just above the 1.2 Cal/CM2. There is also a shock hazard that is
applicable as noted on the label along with PPE requirements.

A 500 KVA transformer with a % impedance of .048% operating at 480/277VAC the fault current calculation is:
500,000/480/1.73/.048=12,544 amperes with 10 feet of conduit and conductor between the source and the
equipment the fault current. Phase to phase and phase to neutral.

A 500 KVA transformer with a % impedance of .03% operating

at 480/277VAC the fault current calculation is: 500000/480/1.73/.048=20,700 amperes with 10 feet of conduit
and conductor between the source and the equipment the fault current. phase to phase and phase to neutral.
Due to the need to coordinate with the maximum trip time is 2 seconds.



Insert Arc Flash Video



ARC FLASH LABEL REQUIREMENTS

NFPA 70E 2024
NFPA 70E includes tables that give estimations for arc flash boundaries in specific situations.

Arc flash labels are described in section 130.5(H), "Electrical Equipment...maintenance while
energized shall be marked with a label containing sall the following information™

Arc Flash & Sh

ock

5

Hazard Present

Appropriate PPE Required

FLASH PROTECTICN

Flash Hazad al 18 In
I dent tnangy 4.00 calem

SHOCK PROTECTICN
2 |- Flash Peclectcn Bowdary 38In 1 =% Shock Hazard when

Zover is removed
L metec Azproach

240 VAC and below

3n6in.

Werang Distance 18 In Reatncted Approach RO in, | ] B
3 == Confirm PPE with Current NFPA 70E Clove Cless 00
Arcratec shitt & pants or arc-rated covernll.
Arc rated face sheld with wrap-around
guarsing or arosated flach hobd.
Equipment Name: Panel-<76C  Oate of Arc Flash Rick Assassmenl 1102023 =] C
Requirements Other Label Elements
1. Nominal Systen Voltage - The nominal system voltage, A. Warning/Danger Header - These labels warn of a
offers a quick way to assess the potential shock hazard hazard that could result in serious injury or death. An
and general degree of danger represented by a system. ANSI Z535compliant header should be used. The
It can be measured in VAC (volts, alternating current) header can be either an orange band with the word
or VDC (volts, direct current). Common values are 120, “WARNING™ in black, or a red band with the word
208, 220, and 480. “DANGER" in white. “Danger” should be usad for more
2. Asc Flash Boundary - The arc flash boundary, is the senousthreats Bt it oo, S "wher ol shouks
distance from the equipment at which an unprotected be included to the left of the header text.
person would receive second-degree bums in the event B. Shock Boundaries - Electrical equipment that poses

of an arc flash. The distance is calculsted in a variety of
ways, and the calculation method must be documented.
It does not need to appear on the label.

Protective Equipment - At a minimum choose one of
the following

a. Incident energy and corresponding working distance,
or the arc flash PPE category.

b. Minimum arc rating of clothing
c. Site-specific level of PPE

an arc flash hazard also presents a shock hazard. The
Limited Approach Boundary is a distance from the
equipment that should only be crossed by qualified
workers, or workers properly equipped and accompanied
by a qualified worker. The Restricted Approach Boundary,
should only be crossed by qualified workers with a
written and approved plan of action.

Date of Risk Assesament - All arc flash labels should
include a Date of Risk Assessment. NFPA 70E requires
the analysis to be reviewed at least once every five years,
and labels must be updated whenever the relevant
information has changed. CSA Z462 (the Canadian
standard to NFPA 70E) requires this date appears on the
label.
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Available Fault Current Calculation
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Available Fault Current Calculation

o b Soiolic Ver. 2021
Utility Fault Current [ lamperes  kva = 500 melks@eomcastnet
E = 208
1= KYA x 1000 = trans. FLA trans. FLA = 1388
Ex1.732
=== trans. FLA x 100 x PF _ PF = 100%
transformer 7 - Z = 4_80%
|zca = ampere shori-gireuit cument RMS symmelrical. lzca = 28,915 amperes
Point to Point Method Thrae Phase 202/12
Length (distance) .FEE_ - | L = Copos in Mermetsllic Racewsy
" factor 1.732x L x| (ASC) Dl = 28,915
xLxELN # conductors per @ N = 1 _
@ conductor constant cC = 13 453JPhase Conductor |47 aws
= SORTUKL X XLLHESC X Bacl Voltage L-L EL-L = Volt
'C'=1/{Z/M1000) f = 0179 _
Meutral conductor constant Cc = 13,453]Neutral Conductor |+ awe
Multiplier Voltage LN EL-n = 120 Volt
f = 0.310
M= 1
1+f Line to Line M = 0.848
Line to Neutral M = 0.763
Fault Current at Service Equipment
=2 X M = Tault current at terminals of mamn disconnect L- L= R 24,525 amperes
l=a X M = fault current at terminals of main disconnect L-N = _— 22,069 amperes

Fault Current at Service Equipment

l=a X M
l=a X M

fault current at terminais of main disconnect L- L =
fault current at terminals of main disconnect L-N =

o b Soiolic Ver. 2021
Utility Fault Current [ lamperes  kvaA = 500 melks@comeast nel
E = 480)
= kYA x 1000 = trans. FLA trans. FLA = 601
Ex1.732
ke = trans. FLA x 100 x PF PF = T00%]
transformer 7 - Z = 4_80%
|zca = ampere shori-gireuit cument RMS symmelrical. lzca = 12,530 amperes
Point to Point Method Three Phase 490/277 ||
ng'th {distance) .FEE_ - . L = Copoer in Mormets|lic Racawsy -
*f* factor 1.732xL x| (ASC) Dl = 12,530
xLxELN # conductors per @ N = i _ )
@ conductor constant Cc = 21,082|Phase Conductor |50 kanl % |
L= SO LKL X XLIHEGC X CHACH Voltage L-L ELL = Volt
'C=11ZM1000) f = 0.011 _ )
Neutral conductor constant c = Meutral Conductor | s krmil
Multiplier Voltage L-N EL-n = 277 Volt )
f = 0.019
H = 1
1+f Line to Line M = 0.989
Line to Neutral M = 0.982

R 12,397 amperes
—_— 12,301 amperes




1IN\ [c]5:8 /A WARNING

Arc Flash and Shock Risk Hazards
Appropriate PPE Required

Arc Flash and Shock Risk Hazards
Appropriate PPE RE%B:?IT.I'I
Failure to Comply Can Result in of Injury!

Failure to y Can Result in h or Injury!
M7in Flash Hazard Boundry 90 in Flash Hazard Boundry
117.6 calicm*2incident Energy at 18 in 15.7 calicm®2 Incident Energy at 18 in

AR fiash sult jacket, pants, hood, ! hard hat, and

DO NOT WORK ON LIVEY H"g;tgm“ P gloves, sty glasses, 2
480 VAC Shock Hazard F 240 VAC  Shock Hazard .
00 Giove Class SIISHSEER o Glove Class SuNTCHECR R
42 !n Limite.d Approach 490-234-2500 42 !n IJm'rtgd Approach 890-734-2500 :
12in Restricted Approach January 22, 2024 12in Resfricted Approach January 22, 2024
Location:  PNL-MPDP-1-MAIN Location: PHL-MPDP-2-MAIN

Protection: mMaxTripTime @2.0=
NOTE: Changes In equipment s=itings, comfiguraiion, or ok of mainteranoe will
nvaldate Fe calculaied values and PPE requinesmmenis

4\ WARNING

Arc Flash and Shock Risk Hazards
propriate PPE Required
Failure to gormﬁr Can Result in h or Injury!

Protection: mMPDP-1-T-2CB
HOTE: Changes In sguipment s=fngs, configuration, or lack of maimienamce wil
Irvalidale the calcuisted values and PPE requiremenis.

A WARNING

Arc Flash and Shock Risk Hazards
Appropriate PPE Rem&d
Failure to Comply Can Result in of Injury!

90 in Flash Hazard Boundry
15.7 callcm®2 Incident Energy at 18 in

AR flash sult [acket, pants, hood, gloves, safety glasses, hard hat, and
hearing profeciion

11in Flazh Hazard Boundry

0.54 calicm®2 Incident Energy at 18 in

AR shirt, pants, face shieid, safety glasses, ham hat, hearng profection, and
gioves

240 VAC Shock Hazard F 480 VAC Shock Hazard .

00 Giove Class SHULSHEEER w0 Glove Class  SSAMICHEEDR
42 !n Limiti# Approach 90-234-3500 42 !n IJm'rtE_ed Approach 4o0-234-7500 :
12 in Resiricted Approach  January 22, 2024 12 in Resfricted Approach  January 22, 2024
Location: PNL-MPDP-2 Location: SPD-1

Protection: pNL-MPDP-2-MCB
HOTE: Changes In equipment s=itings, comfiguraion, or lack of mainienance wil
nvaldate Fe calculated values and PPE reguinsments.

Protection: mMPDP-1-SPD-1CB
HOTE: Chanpes In eguipment s==Sngs, configuration, or lack of malrienance wil
Irraalidaie the calouisied values and PPE requiremenis.

4\ WARNING

Arc Flash and Shock Risk Hazards
Appropriate PPE Required
Failure to y Can Result in h or Injury!

A\ WARNING

Arc Flash and Shock Risk Hazards
Appropriate PPE RE(E ired
Failure to Comply Can Result in or Injury!

78in Flash Hazard Boundry
12.4 callem®?2 Incident Energy at 18 in

AR flash sult jacket, pants, hood, gloves, saiely glasses, hard hat, and
hearing protecion

57in Flash Hazard Boundry
7.63 callcm®2 Incident Energy at 18 in

AR, shirt, panis, face shieid, balaciava, safety glasses, hard hat, hearing
protecion, and gloves

480 VAC Shock Hazard J 240 VAC  Shock Hazard .
00 GioveClass ~ SAAASHSESRR 0 Giove Class  Si¥cHsenR
42 !n Limitifd Approach S50-234-2500 42 !n um',tﬁ.,d Approach 200,932 2500 .
12in Restricted Approach  January 22, 2024 12in Restricted Approach  sanuary 22, 2024
Location: ATS EMERGENCY Location: MCC-2

Protection: cEM-ATS CB

NOTE: Changes In equipment ssttings, configuration, or iack of manbenance wil
invaldaiz T caloulaied values and PPE reguirements.

4\ WARNING

Arc Flash and Shock Risk Hazards
Appropriate PPE Required
Failure to y Can Resultin h or Injury!

Protection: mpPDP-2 - MCC-2 CB
NOTE: Changes In sguipment sefSngs, configuration, or lack of maimenance wil
Irrmalidaie the aicuiaied values and PFE reguirements.

4\ WARNING

Arc Flash and Shock Risk Hazards
Appropriate PPE Requi
Failure to Comply Can Result in E:eath or Injury!

a7 in Flash Hazard Boundry

T.63 callcm®™2 Incident Energy at 18 in

AR shirt, pants, face shield, balaclava, safity giasses, hard hat, hearing
prodection, and gloves

75in Flash Hazard Boundry
11.8 calicm™2 Incident Energy at 18 in

AR fiagh sult [acket, pants, hood, gioves, safety glassas, hand hat, and
hearing protection

240 VAC  Shock Hazard . 480 VAC  Shock Hazard .
00 Glove Class SarcoesEn w Glove Class SuiivcHcEns
42 !n Limitg:l Approach S20-234-2500 42 !n IJ'm'rb.?d Approach 890-234-9500 :
12in Restricted Approach January 22, 2024 12in Restricted Approach January 22, 2024
Location: MCC-1 Location: MCC-3

Protection: ppDP-2 - MCC-1 CB Protection: ppDP-1 - MOC-3 CB

NOTE: Changes In sguipment s=tings, configuration, or isck of maintzrance wil
invaldais Fe calculaied valves and PPE requinsrments.

NOTE: CThanges In sguipment s=Sngs, configurstion, o [ack of malimenance wil
Irrealidaie the Calouiaied values and PPE requiremenis.



ARC FLASH PPE CATEGORIES

NFPA TOE 2024

The National Fire Protection Association (NFPAJ uses four Are Flash PPE Categonies to classify ranges of arc flash hazards, and
the corresponding acceptable combinations of Personal Protective Equipment (PPE). These categories inform workers about the
protection they need while working on energized equipment.

PPE CATEGORY 1

MENATILIM ArC REtng of
16.75 J/cm®

Arc Rated Clothing:

= AR longsieave shirt ahd pants,
or AR coverall

= AR face shield, of 4R Sash suit
hoosd

- AR jacket, parka, high-visibility
apparsl, rain wear, of hard hat
liner (a5 needed)

3

Protective Equipment:
= Hand hat
~ Safety giasses of safety gpggles - Safely fiesses or safely fogfies - Safety flasses or sefety fogfies - Safely flasses or safety goggles

« Hearing protection (with ifserts)

= Heavyduty leather gloves, AR
FIovES, Of Fubber iRSulating goves
with lesther protectors

- Leathver footwear (a5 needed)

PPE CATEGORY 2

MENETIUM ARG Reting of
33.5)/em?

Arc Rated Clothing:

= AR lohg-sleave shirt and pants,
or AR coverall

= AR flash suit hood, or AR face
shigld and AR balaclave

- AR jecket, perka, high-visibility
apparel, rain wear, o hard hat
liner (s needed)

=

Protective Equipment:
= Hand hat

« Hizaring protection (with inserts)

- Heavyduty leather gioves, AR
EIOVES, Of MUDbEr iRSUISting Sioves
with lesther protectors.

= Lesther footwesr

Minimum Arc Reting of

104.7 J/em?®

Arc Rated Clothing:

« AS required: AR longsieeve shirt,
AR pants, AR coverail, AR fash
suit jatioat, end AR fash suit pants

« AR fieh Suit hood

« AR giovES OF PUBbET insulatng
Foves with iesther protectors

* AR jacket, perka, hgh-ysibiity
BpRarel, ren wear, of hard hat iner

Protective Equipment:

MmN ArC Reting of

167.5 )/em®
Arc Rated Clothing:

suit jackst, and AR fia=h suit pants

- AR fiash suit haod

= AR EIVES OF rubbser insulsting
gloves with leather protectors

* AR BcHEL, perka, Nigh-visibilty
Bpparel, rein wear, of hard hat

liner [ needig

Protective Equipment:

« Hard hat » Hgrd hat
« Hearing protectian (wWith ifserts) = Hearing protection (with inserts)
- Leather footwear - Lesither faotwesr

Esch category includes a minimum Arc Rating (AR) value for the required PPE. This value is determined by the PPE manufacturer
to indicate the amount of hest energy (in cal/cm?) that the clothing can absorb or block before the wearer is burned. (Second-
degree bums are expected when skin is exposed to 1.2 cal/cm? of incident energy.)

Category 1 and 2 requirements can be met with a single layer of arc-rated PPE. To meet category 3 or 4 requirements, multiple
layers of PPE may be required. These layers need to be tested together to receive a complete system arc rating.

Duralabal | custssctoom




With regards to operating circuit breakers and disconnects: When the cover in place with all the screws in place
there is not an issue operating a circuit breaker or disconnect switch of UL listed equipment that is in operatable
condition. That said if you ever get into a situation where a Disconnect Switch or circuit breaker seems to be

jammed or otherwise defective. Do not operate the equipment but rather reach out for assistance. Once the
equipment cover is removed ARC Frash mitigation is required.

The previous page references NFPA 70E 2024 based on the Category risk/category work on energized live parts
“INCLUDING VOTAGE TESTING” triggers various PPE provisions including Fire rated clothing “FR” rated, hearing
protection, HD leather gloves, AR gloves or rubber insulating gloves with leather protectors. [4]

TESTING FOR ABSENCE OF VOLTAGE

Voltmeters used for testing and troubleshooting need to be CAT lll rated, which includes UL or CSA listed,
600VAC/VDC rated. Surge protected 6KV, fused at 11A 1000VAC.

NFPA 70E does NOT permit using a noncontact type tester (see image) when testing for the absence of
voltage on electrical systems rated at less than 1000 volts or less.

When testing for absence of voltage the meter first needs to first tested for voltage on a known energized source.

Proceed with testing for absence of voltage phase to phase and phase to ground (earth) and retested on the
known energized source.



KNOW YOUR PLANT

MAIN SERVICE DISCONNECT(s)
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WLEF Tranemitter 28s AC Power Disiribution for RS2 Tranemitter Installation
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FAULT CURRENT LIMITING

Fault current will be reduced by increasing the conductor distance between the source and the electrical equipment.
Installing current limiting fuses or electronic trip circuit breakers can reduce the fault current at the load point.

Other Mitigation methods for large industrial electrical systems:

Resistance Grounding-no neutral current available.

Arc detection equipment with shunt trip circuit breakers. High-Speed Detection—Arc-flash light sensing and
overcurrent protection detect arc-flash hazards and send a trip signal to the breaker in as fast as 2 ms.

Many facilities require coordination of the opening of overcurrent devices. Coordination is done by layering tripping time
curves of fuses and circuit breakers so that an upstream overcurrent device will not trip before a downstream OCP
operates. Note: Reducing fault current reduces the available coordination range.



)
Bussmann'

Cooper Bussmann Curreni-Limiting Fuse Lat-Through Data

el
Bussmann

Cooper Bussmann Curment-Limiing Fuse Let-Through Data

Low-Pask Class J, ODusl-Fismastt Time-Delny Fusas:

LrJ_apP

LFJ_3F P~ S Lot-Thowagh Sormt (XA)

ow pagee 7 i 00 for susesl-rriting deliniion e hew 1o snelyce Tees cris.

- w e e e e
1

LewFask Claws K1 Duml-Blement Time-Delny Fusss LPE-E_ie — Pl L T vt fut)

- b b b b
1
]
¥
a
i
'
§
]
i
u
|

L]
Ll
1
L[]
L

1
1
bt
&
bl

17
1

13
1%

bl
17
&

1

n

&

Hiy

1000
1000
100
5,000
10000

100,000
RLT

4

h

L

LR R |

0
0
(L
[T
2
]
L
]

10
"
jt ]

7
L]
H
F. ]

[
%
[
17

]
]
2
2

A8 000

o

et

IR |

i

Ja.
ENIELD 1 Ee s

PRV R 1RV RDE %%

Pt P e 'l ol ODUOUS) aeryeerms, BNt Faciery.

Lew-Paak Clagy FiC1 Dual-Slsmant Time-Dalwy Fiasas T T ——

<
[
1

]
3
]
T

[[]
1
o
1
2
)
[
13
14

L
L
1T
&

100,580
150,30

S
[ -

CAl

AN

PR Bl

- LEL L R B

e e
1
z
]
[
3
3
L]
3
4
4
4
4
L]
]
L)

114117

L)
1T
18

11

LIRI_SF Fons — FEEY Lok-Thinag b Curreate i)

18000
10500

Nk

r

|

o~

A

&bkl

k'

Low-Peak Clwsa J, Dual-Elersent Time-Dalsy Fussa
~

LPJ_SP

'y
LR

Pl For lpan v o 300,000 s, sl Fasion.

13|

L - ]

N Colr v



et
Bussmann'

Cooper Bussmann Currant-Limiing Fusa Let-Through Data

A~ K Lok-Thowagh Earvnin (K8}

Sow pogee 7 (o 0 o wamen-iriing sninlers ] e i e e e,

Fusstron Gless RKE Dunl-Elemert Time-Deluay Fusss

) u|2|e(=||==as2asqa|na
B .l2|z(afilx|nle e o |2 o (a]x x|x
A e fulnlalglz==z|2|x|2)e|=
B H e oo [ | 0 | [ e [0 |on [ on | | | B | =
.- L AL AL AL AL AL A B0 B DL AL AL L AL L |
a
LR
P E § o3 g
. /
LY _._._..
e ,fﬁ ;
,/,ﬂ : ]
J ..._/_,_.p _.__.
Y

o -
JERIIN Y BERaibE 1
L ]

I IR E R L LT TEREAE HALE
Sllalajz|=jE=(=xx|=(xzx=(xn
ﬂ.— alw|r|n|w|w|ala|R(FEHHEEERR
1
._m.- LAL B AL R B BL BL NI RI_HIHICHL NE NI )
8
_.- Of | d |Od |04 |OW [CU |OW (DR |FD || [W (W [N |
i
m_.- LN L B RL L R RL AL B AL L B AL J
8
§(85G(a[a(a (88388 m
i By (8212 =-unum=nmm
| e e
B IYENERILN -
m ' t ﬁ
__,. L |
L __,, A o
,~, H# C....__
m _ g
;f =
i1 F..,_. m
B b o -
b 5
. -

CE e Py



Other Mitigation methods for large industrial electrical systems:
Resistance Grounding-no neutral current available.

Arc detection equipment with shunt trip circuit breakers. High-Speed Detection—Arc-flash light sensing and
overcurrent protection detect arc-flash hazards and send a trip signal to the breaker in as fast as 2 ms.

Many facilities require coordination of the opening of overcurrent devices. Coordination is done by layering tripping time
curves of fuses and circuit breakers so that an upstream overcurrent device will not trip before a downstream OCP
operates. Note: Reducing fault current reduces the available coordination range.
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WARNING: DO NOT HANDLE CYLINDER OR USE CONTENTS
UNTIL: 1) YOU HAVE READ AND UNDERSTAND THE
MATERIAL SAFETY DATA SHEET FOR THIS PRODUCT

CALL 1-800-231-1366 FOR MORE COPIES 2) YOU

ARE TRAINED TO USE CYLINDER AND
CONTENTS, INCLUDING ~ EMERGENCY

PROCEDURES

Vjlo/e=VAR. NON-FLAMMABLE
COMPRESSED

NF
UN1066 | ONLY

CAUTION: HIGH PRESSURE GAS. CAN CAUSE RAPID SUFFOCATION
AND DEATH WITHOUT WARNING. Secure cylinder and provide
adequate ventilation in storage and use. Use only with equipment rated lor
cylinder pressure.  Cylinder temperature should not exceed 125°F (52°C)
Close valve alter each use and when empty. Use a back flow preventive
device in the piping. Return with at least 25 PSIG pressure. Use in
accordance with Matenal Salety Data Sheet

FIRST AID: IF INHALED, remove to fresh air. Il nol breathing, give artificial
respiration. If breathing is difficult, give oxygen. Call a physician

WARNING: Administration of Nitraogen may be hazardous or contraindicated
For use only by or under the supervision of a licensed practitioner who is
expenenced in the use and administration of Nitrogen and 1s familiar with
the indications, effects, dosages, methods, and Irequency and duration of
administration, and with the hazards, contraindications and side effects,
and the precautions 1o be taken CAUTION: Federal law prohibits
dispensing without prescription. Produced by Air Liquefaction.

CAUTION: USE NO OIL ON VALVE OR CONNECTIONS  TRANSFILLING
OF THIS GAS IS PROHIBITED.

DO NOT REMOVE THIS PRODUCT LABEL.
[ AIR LIQUIDE AMERICA L.P.
ﬂAlH LIQUIDE [P.0.BOX 460229

« Houston, TX 77056

Nitrogen safety:

Average atmospheric Oxygen levels are 21% when
oxygen levels drop below 19.5% in the room it may cause
disorientation, difficulties breathing and suffocation if
inhaled in sufficient quantities. If encountered ventilate the
room and move any affected to an outdoor location. Seek
medical treatment for severe cases.



raking gur warkd mare producive taking aur warkl mare productive

SAFETY DATA SHEET SAFETY DATA SHEET
According to Regulation {EC) Ne. 1907 /2006 (REACH) Article 31, Annex |l as amended According to Regulation (EC) Ne. 1907 /2006 (REACH) Article 31, Annex |l as amended
Nitrogen, compressed Nitrogen, compressed
Issue Date: 16.01.2013 Yersion: 1.6 505 Mo 0000100271697 Issue Date: 16.01.2013 Yersion: 1.6 505 Mo.: 0000710021697
Last revised date: 17.04.2023 1/14 Last revised date: 17.04.2023 4/14

|SECTION 4: First aid measures

|5E(TIDN 1: Identification of the substance /mixture and of the company/undertaking

General: In high concentrations may cause asphyxiation. Symptoms may include loss of
1.1 Product identifier miobility /consciousness. Victim may not be aware of asphyxiation. Remowe victim
Product name- Nitrooen, campressed to uncontaminated area wearing self contained breathing apparatus. Keep victim
: TOgEN. Comp warm and rested. Call 2 doctor. Apply artificial respiration if breathing stopped.
Trade name: Gasart 220 Stickstoff, Gasart 221 Stickstoff 5.0, Gasart 222 Stickstoff 4.6, 4.1 Dascription of first aid measures
Gasart 226 Stickstoff 5.6 / 6.0, Gasart 223 Biogon® N, E941, Gasart 225 ) a
Stickstoff 5.3, Gasart 224 Stickstoff ECD, Gasart 407 VERISEQ® GAM Pharma, Inhalation: In high cancentrations may cause asphyxiation. Symptoms may include loss of
Gasart 417 Stickstof med. mobility /consciousness. Vickim may not be aware of asphyxiation. Remaowve victim
o uncontaminated area wearning self contained breathing apparatus. Keep victim
Additional identification warm and rested. Call a dector. Apply artificial respiration if breathing stopped.
i : Nt
E:::::: m-la- NIE rgen Eye contack: Adverse effects not expected from this product.
INDEX No. - Skin Contact: Adverse effects not expected from this product.
CAS-Ho. TI2T-37-9
EC No. 231-783-9 Ingestion: Ingestion is not considered 2 potential route of exposure.
REACH Registration No. Listed in Annex IV /¥ of Regulation (EC) Mo 1907 /2006 (REACH),
exempted from registration. 4.2 Most important symptoms and ~ Respiratory arrest.
1.2 Relevant identified uses of the substance or mixbure and uses advised against :E;i:::mh acute and

Identified uses: Industrial and professional. Perform risk assessment prior to use.
Aerosol propellant. Balance gas for mixtures. Blanketing gas. Calibration gas.

N : 4.3 Indication of any immediate medical attantion and special treatment nesded
(Carrier gas. Fire suppressant gas. Food packaging gas. Inerting gas. Inflating

tyres. Laboratory use. Laser gas. Pressure head gas, operational assist gasin Hazards: Nane.
pressure systems. Process gas. Purge gas. Test gas.
Consumer uss. Treatment: Mone.
Beverage applications. Shislding gas in gas welding.
It is the responsibility of the end user to ensure that the product as suppliedis ISE’CTIDN 5: Firefighting measures
suitable for its intended use.
Uses advised against Industrial or technical grade is unsuitable for medical and /or food General Fire Hazards: Heat may cause the containers to explade.

applications or inhalation.
5.1 Extinguishing media

1.3 Details of the supplier of the safety data sheet Suitable extinguishing media:  Material will not burn. In case of fire in the surroundings: use zppropriate
Supplier extinguishing agent.
Linde Gas GmbH Telephone: +43 504273
Carl-von-Linde-Platz 1 Unsuitable extinguishing MNane.
A-4651 Stadl-Paura media:
E-mail: officei@at linde-gas.com 5.2 Special hazards arising from the  Maone.
substance or mixture:
1.4 Emergency telephone number: Emergency number UMCO: +49 89 220 £1012 (German), +44 1865 407333 (Englich) [ 5]
Hazardous Combustion Products:  Maone.

5D5_AT- 000010021697 5D5_AT - 000010021697
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https://www.cdc.gov/niosh/mining/userfiles/works/products/videos/arcflash/afa.pdf
https://www.cdc.gov/niosh/mining/userfiles/works/products/videos/arcflash/afa.pdf
https://web.archive.org/web/20170829135448/https:/www.cdc.gov/niosh/mining/userfiles/works/products/videos/arcflash/afa.pdf
https://en.wikipedia.org/wiki/Wayback_Machine
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