Global Reference Guide on the Marking of Electrical Equipment

for Use in Explosive Atmospheres (EU/ATEX/IECEx/CSA)

Typical marking of electrical equipment for use in Typical marking of electrical equipment for use in
explosive gas atmospheres (EU/ATEX/IECEX): explosive dust atmospheres (EU/ATEX/IECEX):
Marking according to Marking according to Marking according to Marking according to
Directive 2014/34/EU IEC/CENELEC/CSA standard 60079-0 Directive 2014/34/EU IEC/CENELEC/CSA standard 60079-0
(previously 94/9/EG) (ATEX) (previously 94/9/EG) (ATEX)
! 80 °C Db
CE.&I12G|Exdbeb lIC T4 Gb CE.& 2D ExtbIIICTS0
C€. CE-marking and number Ex Explosion protection marking C€. CE-marking and number Ex Explosion protection marking
of the notified (monitoring) body db  Type of protection (flameproof enclosure, level of protection ,db*) of the notified (monitoring) body tb Type of protection
(vileg= DEK.RA LA Eluleinl eb  Type of protection (Increased safety, level of protection ,eb”) (Wil = DEK.RA 200 (Enalela) (protection by enclosure , tb”)
(not for equipment category 3) (not for equipment category 3) e Equi i
& _ _ IIC  Equipment group S Sl toct bol & Rl 2yt {eaorL]
Explosion protection symbol (Electrical equipment group II, subgroup IIC (typical gas: Xplosion protection symbo (Electrlca.l apparatl.Js group lll, subglroup lHIC
I Equipment group (equipment for hydrogen), intended for use in areas where an explosive Il Equipment group (equipment for (conductive dust), intended for use in areas where
use in hazardous areas, other than gas atmosphere is to be expected, other than mines use in hazardous areas, other than an explosive _dUSt atmosphere IS _tO be expected,
mines susceptible to firedamp) susceptible to firedamp) mines susceptible to firedamp) other than mines susceptible to firedamp
2 Equipment category (category 2) T4 Temperature class 2 Equipment category (Category 2) T80 °C  Surface temperature (max. 80 °C)
Explosive atmosphere (max. surface temperature 135 °C) D Explosive atmosphere Db Equipment protection level

(gas, vapour or mist) Gb Equipment protection level (dust) (EPL Db; equipment with high protection level)

(EPL Gb; equipment with high protection level)

Example of classification of explo- Explosion group Temperature class IP degree of protection to IEC 60529 Example of classification of explosive
sive gas atmospheres into zones dust atmospheres into zones
Ex gas atmosphere according to IEC/EN 60079-10-1 Bxplosive Typical Group L 262 ey SO Bl Ex dust atmosphere according to IEC/EN 60079-10-2
Atmosphere combustible material surface temperature 60079-0
Acetylene Ic 450 °C T Protection against solid Protection against ingress of water Zone 22
foreign object ith ing effect
: Hydrogen IC/ B+H2 oreign objects with damaging effects
! Gas, vapour or mist 300°C T2 0 | No protection 0 | No protection
I
: Ethylene/Formaldehyde B 1 | =50 mm diameter 1 | Vertically dripping water
: Methane/Octane 1A 200°C 7 2 | >12,5mm diameter 2 | 15° angled dripping water
: 3 | >2,5mm diameter 3 | Spraying water
: . Metal dust 4 1 >1,0 mm diameter 4 | Splashing water
| Conductive e 135°C T4 -
| Coal dust 5 | Dust protected 5 | Water jets
: 6 | Dust tight 6 | Strong water jets
: Dl Non-conductive Grain dust 1B 100°C T5 7 | Temporary submersion
: 8 | Permanent submersion
I ) .
i Fibres & Flyings UL, T A 85°C T6 g | High pressure, high
; cotton processing temperature spray downs
Electrical types of protection for explosive atmospheres Electrical types of protection for explosive atmospheres
due to flammable gases, vapours and mists due to combustible dust
Protec- ' Equipment | Equipment pro- . Group ) .
T : Type of protect G . CENELEC/IEC/CSA standard Protect t . .
P& 1 tion level Ype of protection roup category | tection level (EPL) =G E ST FOISCTION EONCep Type tizrr?tlgxc/el Type of protection Direc- | Stand- Eg;,:g;?ﬁ;t tgg?éﬂTgvn;I F(]EOPL) CENELEC/IEC/CSA standard Protection concept
d da Flameproof enclosure Il 1G Ga EN/IEC/CSA 60079-1 Explosion containment, prevention of flame transmission tive ard
d db Flameproof enclosure | I 26 Gb EN/IEC/CSA 60079-1 Explosion containment, prevention of flame transmission P pxb | Pressurized enclosure | Il il 2D Db EN/IEC/CSA 60079-2 Exclusion of Ex-atmosphere
d dc Flameproof enclosure I 3G Ge EN/IEC/CSA 60079-1 Explosion containment, prevention of flame transmission P pzc | Pressurized enclosure I I 3D Dc EN/IEC/CSA 60079-2 Exclusion of Ex-atmosphere
" oxb pyb | Pressurized enclosure I 26 Gb EN/IEC/CSA 60079-2 Exclusion of Ex-atmosphere | ?a Intr!ns!c safety Il Il 1D Da EN/IEC/CSA 60079-11 L@m{tat?on of spark energy and surface temperature
; pon Pressurized enclosure " 3G Ge EN/IEC/CSA 600792 e g T | |.b Intr!nsic safety Il 1l 2D Db EN/IEC/CSA 60079-11 L@m{tatﬁon of spark energy and surface temperature
= - —— i ic Intrinsic safety Il 1] 3D Dc EN/IEC/CSA 60079-11 Limitation of spark energy and surface temperature
q Powder filling Il 2G Gb EN/IEC/CSA 60079-5 Prevention of explosion diffusion : :
— . . m ma Encapsulation I I 1D Da EN/IEC/CSA 60079-18 Exclusion of Ex-atmosphere
9 03 Liguid immersion L 2e b ESEbon BU0TEe Exclusion of Ex-atmosphere m | mb Encapsulation I i 2D Db EN/IEC/CSA 60079-18 Exclusion of Ex-atmosphere
0 oc Liquid immersion I 36 Ge EN/IEC/CSA 60073-6 Exclusion of Ex-atmosphere m mc Encapsulation Il Il 3D Dc EN/IEC/CSA 60079-18 Exclusion of Ex-atmosphere
e eb Increased safety Il 2G Gb EN/IEC/CSA 60079-7 No arcs, sparks or hot surfaces g
op is VirGrRIieaiE ol | ) I 1D Da EN/IEC/CSA 60079-28 Limit of radiation energy
e ec Increased safety Il 3G Ge EN/IEC/CSA 60079-7 No arcs, sparks or hot surfaces radiation
i ia Intrinsic safety [ 16 Ga EN/IEC/CSA 60079-11 Limitation of spark energy and surface temperature op is Inherentd_sa;e optical Il Il 2D Db EN/IEC/CSA 60079-28 Limit of radiation energy
radiation
i ib Intrinsic safety Il 2G Gb EN/IEC/CSA 60079-11 Limitation of spark energy and surface temperature -
i Inherent safe optical | i 3D D EN/IEC/CSA 60079-28 Limit of radiati
i ic Intrinsic safety Il 3G Ge EN/IEC/CSA 60079-11 Limitation of spark energy and surface temperature U radiation & i LT O el AT
Pressurized enclo- ) . : - op pr Safe/interlocked ) T o oo . -
p/v T I 2G Gb EN/IEC/CSA 60079-13 Exclusion of Ex-atmosphere / dilution opsh optical radiation 1 Il 2D Db EN/IEC/CSA 60079-28 Limitation or containment of radiation energy
Non-sparking ) op pr Safe/interlocked L . -
nA o Il 3G Ge EN/IEC/CSA 60079-15 No arcs, sparks or hot surfaces opsh it el | 11l 3D Dc EN/IEC/CSA 60079-28 Limitation or containment of radiation energy
nC Enclosed equipment Il 3G Ge EN/IEC/CSA 60079-15 Explosion containment, prevention of flame transmission t ta Protection by enclosure Il Il 1D Da EN/IEC/CSA 60079-31 Exclusion of dust
R Restrlcteld breathing I 3G Ge EN/IEC/CSA 60079-15 Exclusion of Ex-atmosphere for a limited period t th Protection by enclosure Il Il 2D Db EN/IEC/CSA 60079-31 Exclusion of dust
sl t tc | Protection by enclosure [ If 3D Dc EN/IEC/CSA 60079-31 Exclusion of dust
m ma Encapsulation Il 1G Ga EN/IEC/CSA 60079-18 Exclusion of Ex-atmosphere S sa Special protection Il na. Da IEC 60079-33 Special measures
m mb Encapsulation Il 2G Gb EN/IEC/CSA 60079-18 Exclusion of Ex-atmosphere S sh Special protection Il na. Db IEC 60079-33 Special measures
i Intrinsic system Il 2G Gb EN/IEC/CSA 60079-25 Limitation of spark energy and surface temperature
Equipment with pro- 1G Ga .
. I EN/IEC/CSA 60079-26 Double protect t rEs ' 5 -
tection level (EPL) Ga 1626 | Gaf6h JIEC/CS e — Zone classification / Equipment protection level
opis nherent safe optical | 16 Ga EN/IEC/CSA 60079-28 Limitation of radiation energy Minimum requirements for equipment
opis Inherent safe optical | 2G Gb EN/IEC/CSA 60079-28 Limitation of radiation energy Substance Period of presence of the combustible substances Zone P|rect|ve 2014/34_/EU Standard |EC/E_N/CSA 60079_'0 Protection level
radiation Equipment Equipment Broup Equipment protection
. inherent safe optical o - group category level EPL
op1s radiation I 2l b ERIEE Lo BUUE2E i e @ R i S . Continuously for long periods or frequently Zone 0 Il 1G Il Ga very high
, as, . -
op pr Safg/mterlpcked Il 2G Gb EN/IEC/CSA 60079-28 Limitation or containment of radiation energy mist, vapour Wetone szt 2o | L a4 L St e
op sh optical radiation Not likely, but if it occurs only rarely and for a short period Zone 2 Il 3G Il Ge enhanced
gp Er: Ea;ec/z;rl]:::jl?actli(s: | 3G Ge EN/IEC/CSA 60079-28 Limitation or containment of radiation energy Continuously for long periods or frequently Zone 20 I 1D l Da very high
P P : : - Dust (Occasional occurrence Zone 21 Il 2D Il Db high
S sa Special protection n-a. n-a. Ga IEC 60073-33 Special measures Not likely, but if it occurs only rarely and for a short period Zone 22 Il 3D Il Dc enhanced
S sb Special protection n.a. n.a. Gb IEC 60079-33 Special measures Methane, Mining | M1 | Ma very high
S SC Special protection n.a. n.a. Gc |EC 60079-33 Special measures coal dust Mining | M2 | Mb high
Classification of explosion-protected equipment into equipment groups and Example of type label: CEAG product
categories in accordance with Directive 2014/34/EU @
I
Equipment Group | for mines endangered by firedamp. 1. Name or registered trade mark (CEAG) and
Equipme e EETEE . | 9 3 CROUSE-HINDS
quipment Group | is subdivided into the Categories M1 and M2: address of the manufacturer - o SERIES
The equipment in this category is intended for use in both underground parts of mines and those parts of surface installations of such mines that are endangered by firedamp and/or combustible dust. 2. Serial number including year of manufacture
e o gounee P FEIE L/ > G VERITRIMENRIEERR (D) eLLK 92036/36 CEAG~,
3. Certificate number, may end with “X" or “U 12266875101 D-69412 Eberbach””

M1 [ The equipment shall continue to remain functional even in the event of rare incidents relating to the equipment with an explosive atmosphere present, and feature such protective meas- ux indicates that al diti f

ures that in the event of failure of one means of protection, at least an independent second means provides the requisite level of protection, or the requisite level of protection is assured InelEalies Uikt lpree el Seniellemn e @__ BVS 16 ATEXE 123 /IECEX BVS 1_6°123 IP66/67—

in the event of two faults occurring independently of each other. safe use apply (8)— c € @ 12G  ExdembiblICT4Gb + 5coc i 45500 —
0158

® ®OO

The equipment in this category is intended for use in both underground parts of mines and those parts of surface installations of such mines that are endangered by firedamp and/or combustible dust. - "“U" is used for component certificates @ A 110 9537 5”026D()Hz Ex tb I1IC T80°C Db
4. Additional IECEXx certification Nar.
M2 - - i i i - - - - - DC: 110-250V —
If an explosive atmosphere occurs, it must be possible to switch off the equipment. The constructional explosion-protection measures ensure the required degree of safety during normal 5. Marki Ty — () @ d
operation, even under severe operating conditions and, in particular, in cases of rough handling and changing environmental influences. : Ul _accor e gl.’oup ~Lampe: G13-81{IEC WYVW-Ceag-de
and equipment category (2); type of explosive @—Qnr.: D123456 016 Made in Germany _j
atmosphere G (Gas, vapour or mist) — D (dust)

Equipment Group Il for all other hazardous areas

The equipment Group Il is subdivided into the Categories 1, 2 and 3: 6. Marking according to standard: IEC/EN @ @
The equipment in this category is intended for use in areas in which an explosive atmosphere is present continuously or for long periods or frequently. 7. Equipment name/type 11. Other optional information (e.g. degree of protection)
8. CE marking and number of the "notified body” isgi i _925° °C):
Even if equipment failures only occur infrequently, the equipment must ensure the required degree of safety and feature such explosion protection measures that 'blg £ itoring th lit t y 12. Perm|SS|_bIe amb!ent temperature (-25°C to +55°C);
: responsible Tor monitoring the quality system no marking required for temperatures from -20°C to 40°C
— if one constructional protective measure fails, at least one other independent constructional protective measure ensures the required degree of safety, or (0158 = EXAM Germany) (standard values for all equipment)
— if two independent faults occur in combination, the required degree of safety is still ensured. 9. Electrical parameters 13. Marking according to EU-directive 2002/96/EC
— — — _ — — - — = _ — — — 10. Other essential information (WEEE-directive: Waste of Electrical
e equipment in this category is intended for use in areas in which an explosive atmosphere occurs occasionally. Even in the case of frequent equipment failures or faulty conditions that (depends on the standard, e.g. lamp) and Electronic Equipment)
2 are normally to be expected, the constructional explosion-protection measures ensure the required degree of safety.
The equipment in this category is intended for use in areas in which no occurrence of an explosive atmosphere due to gases, vapours, mists or whirled-up dust is to be expected. If, how- CO I our |eg en d
3 ever, it occurs, then in all probability only rarely or for a short period. During normal operation the equipment ensures the required degree of safety. Information relating to explosive Information relating to Information relating to mines Information relating
gas atmospheres explosive dust atmospheres endangered by firedamp to all areas

Eaton =
A Neuer Weg — Nord 49 :l. E
. . D-69412 Eberbach ¥
m]

. . . Tel +49 (0) 6271/806-500
PUWBfIng Business Worldwide FZX++49 (0) 6271/806-476 Follow us on social media to get the

E-mail info-ex@eaton.com latest product and support information.

Internet www.crouse-hinds.de n u m E .
g+

© 2016 Eaton, All Rights Reserved, Printed in Germany, Publication No. 300 8000 2154, January 2016



Global Reference Guide on the Marking of Electrical Equipment

for Use in Explosive Atmospheres: NEC/CEC Reference

Typical NEC/CEC Class/Division marking of electrical apparatus in USA and Canada: Marking according to NEC 505 (for marking according CEC 18
Marking according to NEC 500 / CEC J18 see Global Reference Guide EU/ATEX/IECEx/CSA)
Ci | Division 1 G A B, C&DT6|CI | Z TAEx e llCT6
dSS IVISIONn roups A, b, dSS one X e
Class | ciieiiieiiiiiieeeinnn, Hazard category Class | .eiiecieiiiiiiii, Hazard category
Division | .....ccccvvneiennnnnee. Area classification V4(o) o 1= T I Area classification
Groups A, B, C&D........ Hazardous atmosphere category (gas or dust grouping) AEX ..o Explosion-protection standard
TO e Temperature classification Bttt e e Method of explosion protection
HC e, Hazardous atmosphere category (gas or dust grouping)
TO e Temperature classification
Method of explosion protection Hazardous atmosphere category (gas or dust grouping)
Permitted f in Canad
L _ _ ermrtec foruseh ~anaca Explosive atmosphere | Typical hazard material | North America NEC 500-503 / CEC J18 NEC 505 / CEC 18
Type of Description of Permitted for use in USA p .
. . rotection concept
protection protection NEC 500 NEC 505 CEC J18 CEC 18 . .
Division Zone Division Zone Hazard category Grouping Gas-grouping
e Increased safety 2 1,2 - 1,2 No arcs, sparks or hot Acetylene Class | Group A lIC
n Non-incendive 2 2 2 2 surfaces
Hydrogen Class | Group B [IC or lIB+H2
d Flameproof 2 1,2 - 1,2 Contain th osi Gases and vapours*
: : ontain the explosion pre- Ethylene/F Idehyd Class | G C 1B
Explosion-proof 1,2 1,2 1,2 - vent the flame propagation PHEHEATEATIEIR I ass et
q Powder filled 2 1.2 - 1.2 Methane/Octane Class | Group D A
ia o 1,2 0,1,2 1,2 0,1,2 Limit the energy of the spark
ib |ntr|nS|C Safety 5 12 i 12 and the Surface temperature Metal dUSt CIaSS ” Group E I”C
p 1, 2 1, 2 1, 2 1, 2 Dust** Coal dust Class Il Group F Ic
: Keep the flammable gas out
pxb Pressurized 12 12 ) 12 p 9 .
(purged) Grain dust Class Il Group G B
pyb 1,2 1,2 - 1,2 e
m 5 1 9 ] 1 9 Fibres & Flyings | /200 Banerof cotion 1 Class i . A
Enclosed in compound H
ma Encapsulation 1,2 0,1,2 - 0,1,2 ) ) ) ) ) ) ) )
* Equipment listed and marked in accordance with 505.9(C)(2) for use in Zone 0, 1, or 2 locations are permitted in Class |,
mb 2 1,2 - 1,2 Division 2 locations for the same gas and with a suitable temperature class, see article 501.5 of the National Electrical Code;
o Oil immersion 2 1.2 2 1.2 Immersed in liquid in Canada equipment suitable for use in Zone 0, 1 or 2 are permitted to be used in Class | Division 2 locations and with a
- - suitable temperature class per CE Code Rule J18-150
Area classification ** Equipment listed and marked in accordance with 506.9(C)(2) for Zone 20, 21, or 22 locations are permitted in Class Il,
Division 2 locations for the same dust atmosphere and with a suitable temperature class.
In Canada, for the same explosive dust atmosphere and with a suitable temperature class, equipment providing
. . Hazard under abnormal (i) EPL Da, Db or Dc can be used in Class Il, Division 2 locations per CEC Rule J18-274
Continuous hazard Intermittent hazard conditions (ii) EPL Da can be used in Class Il Div 1 locations per CEC Rule J18-224
North America / Equipment providing
NEC 500-503/CEC J18 Division 1 Division 1 Division 2 (i) an EPL Da can be used in a Class lll Division 1 location with a temperature class not greater thanT120C for equipment
that may be overloaded and not greater thanT165 °C for equipment that can be overloaded per CEC J18-326
NEC 505-506/CEC 18 7 0(Z 20 dust 7 1(Z 21 dust 7 2(7 22 dust (ii) an EPL Da, Db or Dc can be used in a Class lll Division 2 location with a temperature class not greater thanT120C for
one 0 (Zone ust) one 1 (Zone ust) one 2 (Zone ust) equipment that may be overloaded and not greater thanT165 °C for equipment that can be overloaded per CEC J18-376
Temperature classification according to NEC/CEC NEMA enclosure types
AT U e NEE T — usS D|V|S|_o_n / Canada Zone Enclosure type Intended use Equivalent IP rating
and Division concept
1 Indoor use, limited amounts of falling dirt 20
450 °C (842 °F) T1 T1
3 Outdoor use, rain, sleet, windblown dust, external formation of ice 55
300 °C (572 °F) T2 T2
3R Outdoor use, rain, sleet, external formation of ice 24
280 °C (536 °F) T2A
3S Outdoor use, rain, sleet, windblown dust, external mechanisms operable when 55
260 OC (500 OF) T2B ice laden
230 °C (446 °F) T2C p Indoor or outdoor use, windblown dust and rain, splashing water, hose directed 66
215 °C (419 °F) T2D water, external formation of ice
200 °C (392 °F) T3 T3 ax Indoor or outdoor use, windblo_wn dust and rain, spla_shing yvater, hose directed 66
water, corrosion resistant, external formation of ice laden
180 °C (356 °F T3A
( ) 5 Indoor use, settling airborne dust, falling dirt, non-corrosive liquids 53
165 °C (329 °F) T3B . .
6 Indoor or outdoor use, hose directed water, temporary submersion, external 67
160 °C (320 °F) T3C formation of ice
135 °C (275 °F) T4 T4 6P Indoor or outdoor use, hose directed water, prolonged submersion, external 68
120 °C (248 °F) TaA formation of ice
Indoor use, Class |, Division 1, Groups A, B, C, and D hazardous locations
fo) fo) * ¥ ’ ’ ’ 4 4 ’ ’
100 °C (212 °F) 5 5 U air-break equipment
85 °C (185 °F) 6 6 g Indoor or outdoor use, Class |, Division 1, Groups A, B, C, and D hazardous loca-
tions, oil-immersed equipment
Committees and directives g Indoor use, Class Il, Division 1, Groups E, F, and G hazardous locations,
irr-break i t
NEMA (National Electrical Manufacturers Association) NEMA 250 series standards for enclosure types giroresr Squipmen
covers both hazardous areas (potentially explosive atmospheres) and non-hazardous areas. 10** Mining applications
NEC - Nation_al Electric_:al Code (USA) 12 Indoor use, circulating dust, falling dirt, dripping noncorrosive liquids 54
CEC - Canadian Electrical Code (Canada)
Indoor use, circulating dust, falling dirt, dripping noncorrosive liquids,
12K provided with knockouts b4
NEC Code Digest CEC Code Digest
13 Indoor use, lint, dust, spraying of water, oil an noncorrosive coolant 54
CROUSE-HINDS Sestonie 20 and copiteetiacone Mlbie il oot * NEMA Enclosure Type can be converted to IP Code rating, but IP Codes cannot be converted to NEMA
" ERES Enclosure Type (Ref. NEMA 250)
*%* Enclosure Types for U.S. only (Ref. NEMA 250)
2017 Code Digest gos |
é;tgiﬂeW?&opséSLﬁ:Ziol\rfrtr]\c;?\ac}a?g;tsr:‘c;]use Ha Zard OuS Bl | You can find more information on the definition of hazardous areas according to NEC/CEC and the requirements of explosion-
in haza:rdzus (dassified) areas = LocatiOnG“u"ide protected equipment for use in North America you will find in the 2017 Code Digest (NEC) and the Hazardous Location Guide

(CEC).

"* * To the 2012 Canadian Electrical Code ™ -

These comprehensive basic guides and further information can be found on the net under:

http://www.cooperindustries.com/content/public/en/crouse-hinds/resources/Library/technical documents.html

Using the following link you can download the PDF documents directly:

2017 Code Digest (NEC):

http://www.cooperindustries.com/content/dam/public/crousehinds/resources/pdfs/literature/crouse-hinds-codedigest2017.pdf

E-T-N Gfbuse-Hinds
Hazardous Location Guide (CEC):

http://www.cooperindustries.com/content/dam/public/crousehinds/resources/pdfs/literature/canadian-code-2012.pdf
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