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Protection Methods for Potentially Explosive Gas/Vapor Atmospheres
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Explosion protection Directive / Area and Standards / Equipment Requirements
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Hazardous Locations Marking Examples

Xi#i4 3 - Division 5 Zone

Area Classification — Division Versus Zone

BF2ek/PRERIECEX(SRAFZE Markings for Global IECEx System / for China E$cESid : : {RIPZEEY R 3% RiF3 tr RIFIREE
Type of Area At5€ NEC and CEC(North America)  IEC,China and CENELEC Type of Protection Code Market  Application Standard Protection Principle
| : : ; s Ex IEC EPL Ga, Gb,&Gc IEC 60079-0
B5k®  Explosion Protection Ay e B Ex China EPL Ga, Gb,&Gc GB 3836.1
RIP2EE- (A& 28 ) Protection Type — ( Intrinsic Safety) Continuous Hazard Division 1 or Zone 0/Zone 20 Zone 0/Zone 20 Requirements for i Sg E:ass i ?'V'S"i’yz-&z IFS'\,{IA 36(6)?)(7)9 g
W X ass I, Zone =
SRR ( ZHMAES ) Gas Group (Acetylene & Hydrogen) ———— Hazardous Ex cA Class I Zone 182 CSA C22.2 N0.60079-0
. 151§ : o E EU C 1G,2G&3G EN 60079-0
imE4H7I Temperature Class BRI Division 1 or Zone 1/Zone 21 Zone 1/Zone 21 . ategory
- e . . Intermittent Hazard Ex eb, ec IEC EPL Gb, Gc IEC 60079-7
IRERIFZA] Equipment protection level s Ex e (or Ex eb) China EPL Gb GB 3836.3
BEEERTTINER %ﬁcjr(ega:sed Safety AEx e (or AEx eb) us Class 1, Zone 1 ISA 60079-7
. Division 2 or Zone 2/Zone 22 Exe CA Class I, Zone 1 CSA C22.2 N0.60079-07
* Hazard Under Abnormal Conditions I 2 O BN 27 ZLaliE ZjUTIE 22 Ex e (or Ex eb) EU Category 2G EN60079-7 7l 5’:5,%?15 )
EF (ND) Us Class I, Division 2 TSA 12.12.01/FM 3611 REIARA
E ) ]:[ C T4 G Non-Incendive (NI) CA Class [, Division 2 CSA C22.2 No.213 No arcs sparks or
X 1a a Ex nA (or Ex nAc) China EPL Gc GB 3836.8 hot surfaces
Q %*ﬂ*ﬂl EC/I EC E < 2 FoKTE, AEx nA (or AEx nAc) us Class I, Zone 2 ISA 60079-15
AT EX‘Q < XIQ % _& Non-Sparking Ex nA CA Class I, Zone 2 CSA C22.2 No.60079-15
. . . Ex nA (or Ex nAc) EU Category 3G EN 60079-15
. . ATEX Equipment Category and IEC/IECEx Equipment Protection Level ) ) Us Class I, Division 1 UL 1203/FM 3615
m;jb;ﬂg*;ﬁlb‘ Markmgs for North America Explosion-proof (XP) CA Class I, Division 1 CSA C22.2 No.30
: e BIEESANEERSRNE  SRREANER ST G Pt chvet e PSR | IO
Option A : (Zone System) iR HA] ATEXiE A iz IEC/ENEIIRSFR BoiFsER Presence or Duration of Correlation with =y 2elion R )) O ioeL Epaso 2 SRR | IRCRCKE
P ) y Equipment Group  ATEX Equipment Category Environment IEC/EN Explosion Protection Level Level of Protection : - FRIREL AEx d (or AEx db) us Class 1, Zone 1 ISA 60079-1 Control
Exploswe Atmosphere Hazardous Areas Flame—proof Ex d CA Class I, Zone 1 CSA C22.2 No.60079-1 .
Ex iaIlIC T4 =1E Ex d (or Ex db) EU Category 2G EN 60079-1 the explo§|on and
M1 Ma RS Very High _— extinguis
P S Presence Ex nC (or Ex nCc) IEC EPL Gc IEC 60079-15
Class I Zone 0 I (B, R — o Ex nC (or Ex nCc) China EPL Gc GB 3836.8 the flame
M2 Mine(Methane,Coal dust) . Hiah BEENEKR R AEx nC (or AEx nCo) us Class I, Zone 2 ISA 60079-15
Mb =) 19 Risk of Presence — Enclosed Break Ex nC CA Class I, Zone 2 CSA C22.2 N0.60079-15
EI%?‘S’%W:E /_=“ FIammabIe Gas or Vapor % Ex nC (or Ex nCc) EU Category 3G EN 60079-15
XiExlI4> Area Classification 1 Ga(for gas) RS Very High Continljl(;ﬁ?rfesence Zone 0(Gas/Vapor) Ex iaibic IEC EPL Ga,Gb,Gc IEC 60079-11
. . P Ex ia,ib,ic China EPL Ga,Gb,Gc GB 3836.4 BRI N TERE RN
HERERZK Conformity to U.S. Requirements _ , RATREALE (1) us Class I, Division 1 UL 913/FM 3610 2
B5#8 Explosion Protection II 2 GRESIK G-Gas Gb(for gas) = High Likely to occur Zone 1(Gas/Vapor) g? _ 8/; E:ass i ?ivisi%n 1 IchAA6%%27.§ '1“{’/3&73610 iﬁﬁ ’
) ) . 227 x i ass 1, Zone - imit energy o
KA ErE= i} Protec‘non Tvpe — ( Intrinsic Safet = L Zliy?.: AEx ib us Class I, Zone 1 ISA 60079-11/FM 3610
RIFRE- (ARZ2H ) ype —( y) 3 Gelfor gas) v Mo AAKAIRERE Zone 2(Gas/Vapor) LTS Seistsy Ex ia CA Class I, Zone 0 CSA €22.2 N0.60079-11 sparks and
SRZER ( RS Gas Group (Acetylene & Hydrogen) Unlikely to occur Ex ib cA Class 1, Zone 1 CSA C22.2 No.60079-11 surface
Ex ia,ib,ic EU Category 1G,2G,3G EN 60079-11
”mrhéﬁbj Temperature Class 1 Da(for dust 85 Very High EFE i A B AExic us Class I, Zone 2 ISA 60079-11/FM 3610 temperature
lx%{%?}jf&t] Equipment protection level a(for dust) T VEry FI9N 1 Continuous presence Ex ic CA Class 1, Zone 2 CSA €222 No.60079-11
A Ll L a oo
I 2 DAZEML D-Dust Db(for dust) = High | MRRIEERSE Zone 21(Dust) e XY u Db b FM 3620 (NFPA 436
V V V y Type Z us Class I, Division 2 FM 3620 ( NFPA 496 )
N Abﬁﬂf Type Z CA Class I, Division 2 NFPA 496
3 Dc(for dust —hg Lower Tj‘(ﬂﬁb Zone 22(Dust EX px(or Ex pxb) IEC EPL Gb IEC 60079-2
ClassI ~ Zone 0 A Ex ( ) Unlikely to occur (Dust) Bl D) China EPL Gb GB 3836.5
AEx px(or AEx pxb) us Class I, Zone 1 ISA 60079-2
Ex px CA Class I, Zone 1 CSA C22.2 N0.60079-2
IR Ex py(or x pyb) IeC e IEC 500792
. e o o 0 q X or ex -
Option B : (Division System) &*,E'IE/E% / _-l'n m*h_"/ﬁiﬁﬁgﬂ r‘tﬁg 5 ""%'& Pressurization Ex Eiw Ex Eib) China EPL Gb GB 3836.5
n ns AEx py(or AEx pyb) us Class I, Zone 1 ISA 60079-2
FIRRSHAERFES  Flammable Gas or Vapor Explosive/Flammable/Combustible Atmosphere/ Temperatu re Code & S £ o T
XiFxl9> Area Classification . . Ex pz(or Ex pzb) IEC EPL Gc IEC 60079-2
. [ A:Z# acetylene B: & hydrogen Environment Grouping Temperature Class Ex pz(or Ex pzb) China EPL Ge GB 38365
—\,{Z'S |_] Gas GFOUp C: Z;ﬁﬁ ethylene D: ﬁ*r: propane AEXx pz(or AEx pzb) us Class I, Zone 2 ISA 60079-2
: . L Ex szor Ex pztt:; EG glass L ZogGe 2 I(EZEIAGSS%Z2No.60079—2
. R f x pz(or Ex pz ategory -
JBEARI Temperature Class Shsenas cone BEREEE Us(NEC)  TECChina European
Ivision System one System Maximum Surface Temperature (°C) ~ Canada(CEC) (NEC) EX R (or Ex nRo) IEC EPL Gc IEC 60079-15
Canada(CEC) ; Ex nR (or Ex nRc) China EPL Gc GB 3836.8 Bﬁ.]t__” :ri_t {ZISL
450 T1 T1 BRABIF IR A : AEx nR (or AEx nRc) us Class 1, Zone 2 ISA 60079-15
360 > > Restricted Breathing Ex nR CA Class I, Zone 2 CSA C22.2 N0.60079-15 Keep flammable
A Ex nR (or Ex nRc) EU Category 3G EN60079-15 gas out
Class I Division1 Group A,B,C.D T4 2R Acetylene Class LGroup A - i R Acetylene ;28 Eg — Ex ma,mb,mc IEC EPL Ga,Gb,Gc IEC 60079-18
roup — g ’ - Loy -
%‘%’ Hydrogen Class I'Group B %ﬁ Hydrogen 330 T2C — Ex ma,mb,mc China EPL Ga,Gb,Gc GB 3836.9
Ex ma,mb,mc EU Category 1G,2G,3G EN 60079-18
2% Ethylene Class 1,Group C Group IIB 2% Ethylene 215 T2D — 5470 AEx ma us Class 1, Zone 0 ISA 60079-18
7] E CA Class I, Zone 1 CSA C22.2 N0.60079-18
" — ki £ . Akt Propane Class I,Group D Group IIA Akt Propane igg TSA T_3 Encapsulation A)E:q;b Us cézi I 2322 1 ISA 60079—12?
ABFEREERIITE Mar ings for European Union EYZ(H) Methane(Mines) | Gaseous Mines Group I EY=(H) Methane(Mines) 165 T3B - i’é:qrgc Sé E:gzz i %ggz% ICS?AAG%%27§_IIJ;6OO79—18
$4 ATEX Directive (2014/34/EU) @4 Metal Dusts Class ILGroup E Group IIIC SEEM4  Conductive Dusts 160 T3C — Ex mc CA Class 1, Zone 2 CSA €22.2 No.60079-18
’\‘i"\ Coal Dusts Class II'Group F 135 T4 T4 Ex o (or Ex Ob) IEC EPL Gb IEC 60079-6
g H : : . Group IIIB S84 Non-Conductive Dusts — e Ex o (or Ex ob) China EPL Gb GB 3836.6
BFRIEHFIZANESE For equipment used in Potentially Explosive Atmospheres BYHA  Grain Dusts Class I,Group G P - 120 A HRE AEx o (or AEx b) us Class I, Zone 1 ISA 60079-6
: : . . . 100 15 15 Oil Immersion Ex 0 CA Class I, Zone 1 CSA C22.2 N0.60079-6
CE#iEme CE Marking Symbol 45/ KL Fibers/Flyings Class III Group IIIA A €& Combustible Flyings 85 T6 T6 Ex o (or Ex ob) EU Category 2G EN60079-6
JNEE: = o : Ex q (or Ex gb) IEC EPL Gb IEC 60079-5
IRENSETHIEICE (SIRA) ID No. of NOtIerd.BOdy of the QA System (e.g. below for Sira) » Bx (or Ex ab) i el R
BRERAOIRIEMIRIRZR S EU Explosive Atmospheres System == e . e AEx q (or AEx GF) I dessi 2oz ISR E0C
Q o e . Xq ass 1, Zone . 0. =
HBmE (3EF A ) 8%  Surface (non-mining) Equipment 9";1,'_'*54 BE;F‘ %ﬁ{tﬁg Ex q (or Ex gb) EU Category 2G EN 60079-5
iRED2E Equipment Category NEMA/CSA/UL Enclosure Types Ingress Protection (IP) Codes
EIRYIRSEEY  Type of Flammable Substance
o s e SR/ARMEXRSE (BRRAHENCE ) NRIPHEE
V ¢ * Application Abbreviated Definition First Numeral-Protection gainst Solid Bodies “\/ " ~\ - g u _ﬁ % /]
s iy 0 | B No Protection Protection methods for combustible/ignitable dust atmospheres
1 = L] (] o L]
C E 0518 & o 1 G Indoor General Purpose 1 B AFS0mmEGHR  Objects greater than 50mm (l ncludin g fiber and flyl ng S)
- N B N > = B IRSEK 2 FEATF12.5mmAS¥IfR  Objects greater than 12.5mm
CEN ELECW&*EEWM&WFE‘ , &[I-Fﬁﬁm Indoor Protection against angled dripping water 3 BAATF2.5mmig4iR  Objects greater than 2.5mm (PR : iz vz - o 1%3:)‘3)?\}5 -
Plus features of protection required by CENELEC standards as shown below (e.g.Ex ia IIC T4) =y =0 BTE 4 AT L.OmmESYIAR  Objects greater than 1.0mm Type of Protection Market Appllcatlon Standard Protection Pr|nC|pIe
; ; 3,3R35 Indoor/Outdoor Protection against rain , snow 5 B4 Dust-Protected Ei ICEhCina EEt Bg’gg’g BE IGEé: 53277210
B Explosion Protection 6 | 4% Dust-Tight T — us Class II Division 182 FM 3600
SKEFR_ J i - insi =ER/=5h FLERY , &, BRENRHAIK - : us Class ITI, Division 1&2 FM 3600
FRIFEREL- ( Ziﬁ_ﬁéi) M vBe — (Intrinsic Safety ) 44X Indoor/Outdoor Protection against rain , snow , hose directed water General Requirements é\Ex LEJS (Z:one 20,2%6&22;& - le\/l\éioloz;gé)
SRR ( ZHM&&ES )  Gas Group (Acetylene & Hydrogen) — - e Ak . : = e Category 1D.2D, et
i Temperature e . ﬁdp\g)or gﬁ%ﬁi&%ﬁa 1ijst a:rf‘%eld_fil:i45 ing water , dust , fibers, flyings second Numeral-Frotection Against Water PRl (DIP) o Class ILDiviSIgR.L 0b 203 /RHIce R
lﬁﬁ{%ng&%u Equipment protection level ¢ ¢ Bl ' ' alld 0 FBHE No Protection Dust-Ignitionproof CA Class II,Division 1 CSA C22.2 No.25
. - — B (NI) us Class II,Division 2 ISA 12.12.01/FM 3611
6 ER/ZE5h PRI _ 1 FhEEESE Vertically Dripping Dust-Protected CA Class II,Division 2 CSA C22.2 No.25
Indoor/Outdoor Protection against temporary submersion > B5IRRNE (#R15°) Angled Dripping (15°titled) Ei :gtb,tc ICEhCina Ellzt tD[iu,Db,Dc gé: 532772531
=P/=6h P ERSS 3 AN Spraying = S Ex ta,tb,tc EU Category 1D,2D,3D EN 60079-31
. 6P > . . : .
Ex 1a IcC T4 Ga Indoor/Outdoor Protection against prolonged submersion 2 B 6% Splashing Protection by Enclosure ﬁgi ig Sg %gg: g(l) %gﬁ ggg;ggi
AEx tc us Zone 22 ISA 60079-31
12.12K =N DOEEIMRLE, P KIE _ . 5 FhmRET Jetting Ex ta,tb,tc CA Class II/11L Division 1 CSA €22.2 N0.60079-31
/ Indoor Protection against circulating dust , fibers , flyings 6 DIESEEEST Powerful Jetting U & KRR (DIP) us Class III, Division 1&2 ISA 12.12.01/FM 3611
Fiber & Flying Protection CA Class III, Division 1&2 CSA C221
13 =p/=5h POEIRNLL. £F4E. TKHE. iBR _ . 7| WG Temporary Immersion Ex maDmbD,mcD IEC EPL Da,Db,Dc IEC 61241-18 LEETIREER AN
Indoor/Outdoor Protection against circulating dust , fibers , flyings , seepage 3 Bh&ESEEM Continuous Immersion Ex maD,mbD,mcD China EPL Da,Db,Dc GB 12476.6 BELLERTIA
AEX ma us Zone 20 ISA 60079-18 Keep combustible
N Ex ma CA Class II/1III, Division 1 CSA C22.2 No.60079-18 dust out
IS ) Ex ma,mb,mc EU Category 1D,2D,3D EN 60079-18
Encapsulation AEx mb us Zone 21 ISA 60079-18
'S Ex mb CA Class II/III, Division 1 CSA C22.2 No.60079-18
— \ / \ e AEx mc us Zone 22 ISA 60079-18
L 2 R n Ex mc CA Class II/III, Division 2 CSA C22.2 No.60079-18
A Ex pD IEC EPL Db IEC 61241-4
' Ex pD China EPL Db GB 12476.7
AEx pD us Zone 21 ISA 61241-2
SHANGHAI CHENZHU INSTRUMENT CO.,LTD S| G
"y . IEER (pX) us Class I1,Division 1 FM 3620 ( NFPA 496 )
Pressurization (px) CA Class II,Division 1 NFPA 496
(py) us Class II,Divis!on 1 FM 3620 ( NFPA 496 )
R . Sz E% | ~E -~ sz . X 1_/\ -~ -“-}f (py) CA Class II,D!v!s!on 1 NFPA 496
o = -g- S N N ;:I: E & A 3 (pz) us Class II,Division 2 FM 3620 ( NFPA 496 )
t‘m i'l't ° 't lﬁ T-ﬁ- E ﬁIL 2 O 1 U= '-Fﬂ- 1T E L\ I'I a': (pz) CA Class II,Division 2 NFPA 496
ALY A w }J.Ii z 6 = 1;7[6 Hl“ éﬁ . 201 61 2 Ex iaD,ibD,icD IEC EPL Da,Db,Dc IEC 61241-11
— ~ JL =7 . Ex iaD,ibD,icD China EPL Da,Db,Dc GB 12476.4
—0 — N - 1 it
AZ . Exia CA Class II/III,Division 1 CSA €22.2 N0.60079-11 -
. AN _] IL;\1-)-L 02 1 645 1 33 50 %ﬁ Hﬁ 02 1 643 60668 Exia,ib,ic EU Category 1D,2D,3D EN 60079-11 PRHIXERIBEEFN
AEEeR AEx ib us Zone 21 ISA 60079-11 EKMEEE
- £ Ex ib CA Class II/III,Division 2 CSA C22.2 N0.60079-11 "
?ﬁ*i*# 400 881 0780 1% , = 021 64846984 { 'T'l]' Tj_ 5( 1 ] { }'LTZ 'T/]' Tj_ IX—_] _LE ] TSR AEx ic us Zone 2 ISA 60079-11 Limit energy of
Ex ic CA Class II/III,Division 2 CSA C22.2 N0.60079-11 sparks and
. (IS) us Class II,Division 1 UL 913/FM 3610
S 8 : chenzhu@chenzhu-inst.com i3 & Clos TDivizon Con A5 No 137 surface temperature
(IS) us Class III, Division 1 FM3610
|X_X.| i_lj: * WWW. ChenZh u- | N St com as) CA Class III,Division 1 CSA C22.2 No.157
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