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o 3AEzt 2 AN 718 & 2Y3te 9 HIeTt ¥ Ad AT
ARk Aol ofd A4 A, & §AA 2ANE, AU ARSF R &
PAA5AA Holdt BAE AQdte AR dRU1719 1%, 7158, 5%
T AH7E oo AL 0F EE 1F ALY FHYY, &7 AR 425
FHYY, Hxe FAN(SEALING) F4 9952 2% 322 788 & ok
PIT, TRENCHG# 20| o[ 33t A A7t AL EAT & e 99
< 1% A2E TR A7) BFET LA 2AE iR Ao wHo] 4
A F2 94 4 729 A

ERIUZX| (CLASSIFIED AREA)O|E} §H2 7171719 MX| - ALSEH0| AN ELE FUE
o3ls 2w 28 37| £818 £ 2AS0| ZX U EME 2247} s A
53 == E
A4A5% B0 3719 BRol TUES 949 AE 220 P9 A
Z0NE 20 ° 9447 = A% ARHAY 248 » 92 AR FEd A9 1930
(0% 42) 343 & Q& A9 Ba0 o] AGE 2o TR EFEY AF EE
A2 842 4 A= 2ANAA GG Wt A5
AR A7 % B4 54 20 BY 5EE 34T A2 138 3
Z0NE 21 | 7H A4SAY A4 St 95 A9F 25447 o A9 Bank o A9
(1% 42) A= 222 AAY 9= 29 A2AY 2 93] AHEAF 2AETEY
BHEES 2 248 St 9= A9 5 29E 4+ Uk
2Agel T2 B 10 ARHAL MR ARIN A8RANE 44T 5
Jong | S5 FAFAE EE 3030 2AT 5 St AUF 2FPLE FRUA Yt
GRS Ade a0, 8 paag B2 2139 AN} 249 5 g0, 0 A9 A%
J2E FE5olo} ek of 1 AGlE 3200 23U 542 5 4 2AAR
Az el £ 4 Sitk (2o AT FE5el 542 4 9= AR %)
®-1 NEC ARTICLE 50001 2|H5t HZEX|d 22
53 25 E
CLASS | 91814 71 (GAS)M %7] (VAPOR)H 4&3tel 29 91840l ZA3H: A9
CLASS IT| 91844 %4 (FLAMMABLE DUST)o] 3] 239 340 A= A9
CLASS TII 913} A4 (FLAMMABLE FIBERS)U&A (FLYINGS)o] A&3}7] uj &

Zue A4l EAs= A9




Zt CLASSw (ZCLASS I, CLASS II, CLASS 1119 ZZ1o}3A) H 3

DIVISION 1| BAHE ©] 2] Aol A 9)8)o] 7}=Ao] ZA = A|Y

ooy 1 VA 1, 54 A Y AN H90] =224 g Adg o
& 5o Mo} ﬂEll°lL1°l & N 2EY BAFEES E 5 UF

CLASS II L} 112] ZA<0A DIVISION 2= MX|(dust) A7 (fibers), 2|1 22l (flyings) S0| 5|E{ HHE Ho| M7|&&|7}

WHE JH5H0| s 4FE EESiCL

72

&

nwm P

GROUP A

Acetyene or equal

GROUP B

Hydrogen, butadiene, ethylene oxide, propylene oxide, acrolein.

GROUP C

Ethyl Ether, Ethylene, Acetaldehyde, Allyl Alcohol, N-
Butyraldehyde, Carbon Monoxide, Crontonaldehyde,
Cyclopropane, Diethyl Ether, Dijethylamine, Epichlorohydrin,
Ethylenimine, Hydrogen Sulfide, Morpholine, 2-Nitropropare
Tetrahydrofuran, Isoprene, or Unsymmetrical Dimethyl
Hydrazine (UDMH).

GROUP D

Acetic Acid (glacial), Acetone, Acrylonitrite, Ammonia, Benzine,
Butane, 1-Butanol (Butyl Alchohol), 2-Butanol (Secondary Butyl
Alcohol), N-Butyl Acetate, Isobutyl Acetate, Di-Isobutyleene,
Ethane, Ethanol (Ethyl Alcohol), Ethyl Acetate, Ethyl Acrylate
(Inhibited), Ethylene Diamine (anhydrous), Ethylene Dichloride,
Gasoline, Heptanes, Hexanes, Isoprene, Isopropyl, Ether, Mesityl
Oxide, Methane (Natural Gas), Methanol (Methyl Alcohol), 3-
Methyl - 1 -Butanol (ISO - amyl alcohol), Methyl Ethyl Ketone,
Methyl, Isobutyl Ketone, - 2 - Methyl - 1 - propanol (Isobutyl
Alcohol), 2 - Methyl - 2 - propanol (Tertiary Butyl Alcohol),
petroleum Naphtha, Pyridine, Octanes, Pentanes, 1 - Pentanil
(army Alcohol), Propane, 1 - Propanol (Propyl Alcohol), 2 -
Propanol (Isopropyl Alcohol), Propylene, Styrene, Tolvene, Vinyl
Acetate, Vinyl Chloride, or Xylenes.

nwmE o

GROUP E

Metal dusts, aluminum, magnesium

GROUP F

Coal, coke, carbon black, charcoal dust

GROUP G

Group E or F, including flour, starch, grain, wood, plastic,
chemicals.




wIle 59 A7) Av)9] &4 Hg ¥HLE(C) 7h243A (C)
KSC, =E57]% | NEC 500-3

IEC/EN NEC 505-10| CEC 18-052 | K5C KSC IEC | KSC TEC

T1 1 50 | 30023 45008 | 450 | M50 M50
2 300 Y300<450
T2A 20 Y280<300
T2 98 300 | 20023 300003 | %60 | 300 | 5260<280
T2C 20 Y230<260
T2D 215 ¥215<230
T3 20 Y200<300
T3A ) . 180 }180<200

[e]

3 3B 00 IBEF A0 00 e
T3C 160 V160<165
T4 o ale 135 3135200
T4 i 5|0 ela | O o
T5 T5 & 823} 1000] 5} 10 | 300 | H00<135
6 8503 & | )% | 8<100

@ EXPLOSION GROUP
BEI71E O HETE B dAeE s FHgls, 3719 A4S A o
7t 39} o] LR
L 277 duiEee) Aix, 3718 dAaez 3 OF 19 43
2. B Z7)7]F Y E gz, v|As) 2L T Z Z
Ne 2255 deE e 7kx 5719 7 (A B EE O)d w2t 44 IF I A,
II BEE I CE EF3
3 UhtETz 3 MAtETE A777E AUGAEA WY, 2AGAE T2
=
x4

A7171715 H2A3AFH e W9l Bste] A, B B C

U
M

Explosion Group |Maximum Experimental Safe Gap(MESG)| Minimum lgnition Currrnt(MIC)
12 or 5719 24 712 or 2718 ANLAEAS B8l (mm) 2 or 2719] A2AARAS B

II A 09 23} 08 ]3¢ H&
II B 059} 0.9A}0] 0459} 0.8A}o] ] H] &
IIc 05 w Tk 045 o|3}9] H| &

H| T @ 2|4 MENSH|= HEmethane)7tAL| | AMSINEE 7|22 LIEHHC]



ZUMIIAS| EE S8 H Ik

(Classification of Gases and Vapours into Explosion Groups and Temperature Classes)

T1(G1) T2(G2) T3(G3) T4(G4) |T5(G5)|T6(G6)
I Methane
Acetone, Ethane
Ethyl ethanoate
Ammonnia
Benzol (pure) Benzine
Ethanoic acid Ethanol Diesl fuel
Carbon oxide|i-Amyl acetate| Aircraft fuel
Methane,Methanol] n-Butane Heating oils
ITA | Propane, Toluene| n-Buty alcohol] n-Hexane Aéfﬁalliiige
Acetic acid | Ethyl alocohol| Petroleum spirit-gen y
Ethyl acetate| Cycolhexane |Jet propulsion fuel
Ethyl chloride| Acetic anhydride| Heating fuel DIN 51603
Carbon Monoxide
Methylene Chloride
Naphthalene
Phenol
Tomwn
IIB| Coal gas Et}llﬂytlgéegfide Etlﬁ/ﬁgr};:}egfide Ethylether
(lighting gas)
Ethline Carbon
IIC| Hydrogen (acetylene) disulphide
© PAEAL0| 2R} HY WE|7| 7o ME A
T 7 & H 1
ZONE O | 24 oA vZ 32 (Ex ia)
(0% 32) 0% ’%fﬂl/\i *}“‘ T AEE 5H3) agH WEFz
Ao AYY WET2
A (0
&g HEZIZ (Ex p)
ZONE 1 | % W&+1% (Ex o)
(1% 42) 24 w=Z72 (Ex q)
W% WETz (Exe)
AN BE72 (Ex e)
EE WELZ (Exm
ZONE 2 | 0% Ba Tt 1% B2 AHE & & 717]
(2% A2) A4AE Zo Ao 2 287} Y& 1 UL WEA REE FE A7)717)




® 2122 ApFLol £

& 5 B2 A taA 9 o] 4 Zeistol A ¢
ASAL AR | dag ageerl | awEey)
IEC/CENELEC/EUROPE Zone 0 Zone 1 Zone 2
US500NC Division 1 Division 2
US505NEC/KOREA/JAPAN 1= 12 A& 2Z AAx
@ YW=M2171719 HHA |
AHA Y 144 H| 31
= LZHIA KS C IEC 60079-0, 1, 2, 5, 6, 7, 11 : 2001

A4 (IEC)

IEC 60079-0~19

CSA (Canadian Standard Association)

NFPA ISA (Instrument Society of America), UL, FM

CENELEC EN

.
9549

(Ignition Protection Type)

Intrinsically Safe, ia(2 fault)

(Classl, Div.] intrinsically Safe (2 fault)

CLASS I

Encapsulation, m
Flameproof, d

Increased Safety, e
Intrinsically Safe, id

Oil Immersion, o

Powder Filling, q

Purgd Pressurized, p

Any Class I, Zone 0 method
Any Class I, Div. 1 method

ZONE 1

Non-incendive, nC
Non-sparking Device, nA
Restricted Breathing, nR
Hermetically Sealed, nC
Any Class I, Zone 0 method
Any Class I, Div. 1 method

ZONE 2




Explosion-proof
DIVISION 1|Intrinsically Safe, e
Purged/Pressurized (Type X of Y)

Non-incendive

Non-sparking Device
Purged/Pressurized (Type Z)
Hermetically Sealed

Any Class I, Div. 1 method

Any Class I, Zone 0, 1 or 2 method

CLASS I
DIVISION 2

Dust-ignition Proof
DIVISION 1|Intrinsically Safe
Pressurized

CLASS 1I Dust Tight

Non-incendive
Non-sparking
Pressurized

DIVISION 2

Any Class II, Div. 1 method

Dust Tight
CLASS III DIVISION 1 Intrinsically Safe

Dust Tight

DIVISION 2/ A1y Class IL, Div. 1 and Class IIT method




397144 2437} CODE |31 (#A714)
EECS (BASEEFA) 0600
HSEM g 2 EN 50014~ 20, BS 5501 PART 1~7
SCs 0518
PTB/BVS 0102
BAM 0589
o =9 o8 |EN 50014~20, VDE, TGL
FSA 0588
IBEXU 0637
INERIS 0080
CERCHAR B N 50014~ 20, NFC 23-514~ 23-520
LCIE 0081
LOM 299l 0163 | N 50014~20, NFC 23-514~23-520
CESI g} EN 50014~ 20, CEI 31-1~31-9
INIEX (MAE) 74| NBN C 23 Series
DEMKO duj3 EN 50014~20 Series
KEMA ygsc 0344  |NEN-EN 50014~ 20
FEI Yy EN 50014~ 20, SF'S 4094 ~ 4100
NEMKO L2409 EN 50014~20, NEN 110~116
FI OF MOL oldAE EN 50014~ 20
ETVA, TUV Q2EFo} EN 50014~ 20, OVE-E70
SP 244 402 | SEN 2108 SERIES
SEV, STI 29~ EN 50014~ 20, SEV 1068-1074
PIWE Z Ao} IEC 60079 Series, PUE V II-3
A& =
FM = M FMeET A4 (UL 44384 3+)
CSA Ay
AR A A g8 IEC TEST 9o JIS 2 L34 IAE 7}5
KOSHA, KGS, KTL, & =% =R, IEC 60079 Series




@ FAHXYE 82

[==Jmy o

(CELLING TEMPERATURE) 228

CLASS I CLASS II CLASS III
DIVISION 1 & 2 ZONE 0, 1&2 DIVISION 1&2 DIVISION 1&2
T1 (450C) T1 (450C) T1 (450C) NONE

T2 (300C) T2 (300C) T2 (300C)

T2A, T2B, T2C, T2D
(<280T, <260, <230C, <215C)

T2A, T2B, T2C, T2D
(<280T, <260C, <230T, <215C)

T3 (<200C) T3 (<200C) T3 (<200C)
T3A, T3B, T3C T3A, T3B, T3C
(<180C, <165C, <160C) (<180, <165C, <160C)

T4 (<135C) T4 (£135C) T4 (<£135C)

T4A (£120C) T4A (<120T)

T5 (<100C) T5 (<100C)

T6 (<85C) T6 (<85C) T6 (<85C)
@ NEMA ENCLOSURE2} NEC ENCLOSURE 1A H|ul

NEMA SIZE NEC
7 CLASS I, Groups A, B, Cor D
Hazardous 8 CLASS I, Groups A, B, Cor D
Locations 9 CLASS II, Groups E, F or G

10




@ EXPLOSION PROOF STANDARD H|Ll TABLE

TIIS-1979(JAPAN)

IEC&CENELEC(EUROPE)

USA &CANADA

VDE 0170/0171

NFPA 70-1987

BASED NFPA 1978 IEC 79-0-14 ANSI/UL 913-1988
STANDARD IEC 79-0-12 EN 50020/50039 FM 3610
CSA (22-1986
CLASS 0 : i ONLY |CLASS 0 : i ONLY |CLASS I, DIV.1
L%%iAT?C])DI\?gS& CLASS 1 : i.d&f | CLASS 1 : iaib.d&F|: EQUIVALENT AS
APPLICABLE | CLASS 2 @ i,dfie&o|CLASS 2 : ia,ib,d,f, | CLASS 0&1, ZONE
TYPE OF e &o 0&1 CLASS I, DIV.2
: EQUIVALENT AS
EXPLOSION
PROOF | DUST UNDER DUST UNDER CLASS 2, ZONE 2
CONSIDERATION |CONSIDERATION | CLASS 2 : DUST
FLAMEPROOF : d |FLAMEPROOF : d
PRESSURIZED : p | PRESSURIZED : p
TYPE OF | INCREASED SAFETY : e | INCREASED SAFETY : e
EXPLOSION | INTRINSIC SAFETY : i | INTRINSIC SAFETY : iafib| NOT CATT%%%PSZED BY
PROOF  |OIL IMMERSED : o |OIL IMMERSED : o
SPECIAL s | ENCAPSULATION : m
SPECIAL TS
1 : PROPANE I A : PROPANE | CLASS I GROUP D:PROPANE
GAS &DUST |2 : ETHYLENE II B : ETHYLENE |CLASS I GROUP C:ETHYLENE
CLASSIFICATION| 32 : HYDROGEN II C : HYDROGEN |CLASS I GROUP B:HYDROGEN
3b : CARBON DISULPHIDE|II D : ACETYLENE |CLASS I GROUP A:ACETYLENE
MORE EASILY|3¢ : ACETYLENE
IGNITED  |3p : ALL VAPORS IN CLASS 3
CLASS T GROUP G FLOUR,GRAIN
ZU599 2% | DUST UNDER DUST UNDER CLASS TI GROUP F: CARBON DUST
CONSIDERATION | CONSIDERATION | CLASS Il GROUP E:METAL DUST
gﬂg;@%ﬁ%ﬁ Gl : OVER 450C |T1 : OVER 450C | T1 : OVER 450C
(IGNITION | GZ © OVER 300 70 450C| T2 : OVER 300C T2 : OVER 300C
TEMPERATURE 03 © OVER 200 TO 350C| T3 : OVER 200C T3 : OVER 200C
OF APPLICABLE G4 © OVER 135 TO 200C| T4 : OVER 135¢C T4 : OVER 135C
GAS OR VAPOR)| G5 i OVER 100 TO I35C|T5 : OVER 100¢C T5 : OVER 100C
wae ma |6 OVER 870 100C| T6 : OVER 85¢C T6 : OVER 85C
CLASS 1, DIV.2
d2G4 Ex d IIB T4 ’ ’
CODE GROUP C D, T4
EXAMPLE
i3aG5 Ex ia 1IC T5 | CLASS L DIV.L,

GROUP B C D, Tb

(NONE : TIIS means Technology Institute of Industrial Safety, Ministry of Labor, Japan)




