
WHAT IS NEEDED TO HAVE 
AN EXPLOSION IN ATMOSPHERES WITH 

FLAMMABLE GASES, VAPORS AND 
MISTS? 

WHAT IS NEEDED TO HAVE 
AN EXPLOSION IN ATMOSPHERES 

WITH COMBUSTIBLE 
DUSTS? 

Oxidizer 
Oxygen / fluorine, etc. 

MARKING EXAMPLE 
FOR COMBUSTIBLE DUSTS 

Ex tb II IB T120 °C Db 

EPL 
Level 

Temperature 
class 

Dust 
subgroup 

Protection 
type 
for dust 

MARKING EXAMPLE FOR 
FLAMMABLE GASES, VAPORS 
AND MISTS 

Ex db IIB T4 Gb IP66 

Ingress Protection 
EPL Level 

Temperature Class 
Group / Subgroup 

Protection Type 

DEGREE OF PROTECTION IP FIRST NUMERAL 
IEC 60529 

IP  DESC RIPT I ON 

0 Not protected 

Protected against access  to hazardous par ts  wi th the back of 
the hand,  sol id fore ign objects of  Ø 50 mm and greater.  

1 

Protected against access  to hazardous par ts  wi th a f inger, 
sol id foreign objects o f Ø 12 mm and greater.  

2 

Protected against access  to hazardous par ts  wi th a 
tool ,  sol id fo re ign objects of  Ø 2.5 mm. 

3 

Protected against access  to hazardous par ts  wi th a wire,  
sol id foreign objects o f Ø 1 .0  mm. 

4 

Dust-protected, ingress of dust is  not tota l ly  
prevented,  but dust  cannot enter  in  a  quanti ty  that would  
inter fere with equipment operat ion or  impair  i ts  
safety.  

5 

Dust-t igh t ,  no  ing ress  of  dust  i s  
pe rm it ted .  

6 

DEGREE OF PROTECTION IP SECOND NUMERAL 
IEC 60529 

IP  DESC RIPT I ON 

0 Not protected.  

1 Protected against vert ical ly fa l l ing water drops. 

Protected against vert ical ly fa l l ing water drops 
when the enc losure  is  t i l ted up to 15° .  2 

Protected against spraying water  (water  sprayed at an 
angle  of  60° on e i ther side of  the  vert ical  against the enclosure).  

3 

4 Protected against splashing water.  

5 Protected against water  jets . 

6 Protected against power ful water  jets.  

7 Protected against the effects of  temporar y immers ion in water. 

Protected against the effects of  cont inuous immersion in water. 8 

Protected against h igh-pressure and high-temperature  
water  jets . 9 

EPL PROTECTION LEVEL EQUIPMENT PROTECTION LEVEL 

EPL G b /  Db EPL G a /  D a EPL G c /  Dc 

Equipment with a 
"very h igh" leve l of 
protection, wh ich does not 
become a source of 
igni t ion in normal 
operation or  dur ing expected 
ma lfunctions, 
or during rare 
ma lfunctions. 
Equipment safe 
considering up  to 2 
faul ts. 

Equipment with a 
"high" level  of protection,  
which does not 
become a source of 
igni t ion in normal 
operation or  dur ing 
expected 
ma lfunctions. 
Equipment safe 
considering 
only 1 faul t.  

Equipment hav ing an 
"enhanced" level of protection, 
which is not a source of 
igni t ion in normal 
operation and which may have 
some addit ional  protection 
to ensure that i t  
remains inactive as 
an ignit ion source in the 
case of regular expected 
occurrences. 
Equipment safe under 
normal condit ions.  

PROTECTION TYPE FOR COMBUSTIBLE DUSTS ELECTRICAL EQUIPMENT 

STA NDARD PROTECT IO N 
TYPE  

CATE G ORY 
ATE X A BN T NB R 

IEC  
SYM BO L EPL DESC RIPT I ON 

IN TR INSI CALLY 
SAF E 

Limits  the energy of  sparks 
and hot surfaces.  

i 6007911 

Da 
Db 
Dc 

EN CAPSULAT IO N 6007918 m 1,  2  & 3 
Exclusion,  keeps combustib le 

dust  out  of  contact 
with  sparks or  hot 

sur faces.  

PROTECT IO N BY 
EN CLOS URE  t 6007931 

PRE SSUR IZED  p 2 & 3 Db,Dc 600792 

PROTECTION TYPE FOR GASES, VAPORS AND MISTS 

STA NDARD PR OT E CT IO N 
T Y P E  

CATE G ORY 
ATE X 

D ESC RIPT I ON SYM BO L EPL A BN T NB R 
IEC  

IN CRE ASED SAF ETY  
NO NSPA RK ING  
CO MPO NE NTS 

Does not  generate arcs , sparks  or  
hot surfaces  

e 
nC 

2 & 3 
3 

Gb,Gc 
Gc 

600797 
6007915 

Contains an explosion,  
prevents  propagat ion FLAM EPRO OF  d 1,  2  & 3 Ga,  Gb, Gc  600791 

IN TR INSI CALLY 
SAF E O PTI CAL 

RADIAT IO N 

Limits  the energy of  sparks 
and hot surfaces 

i 
op 

1,  2  & 3 
1 ,  2  & 3 

Ga,  Gb, Gc  
Ga,  Gb, Gc  

6007911 
6007928 

PRE SSUR IZED  
RE STR ICTE D B REATH IN G 

EN CAPSULAT IO N 
O IL  IMM ER SIO N 

SE ALE D DEVIC ES 
POWDER FILLI NG 

p 
nR 
m 
o 

nC 
q 

2  & 3 
3 

1 ,  2  & 3 
2  & 3 

3 
2  & 3 

Gb,  Gc 
Gc 

Ga,  Gb, Gc  
Gb,  Gc 

Gc 
Gb,  Gc 

600792 
6007915 
6007918 
600796 
6007915 
600795 

Exclusion,  keeps f lammable  
gas  out  of  contact 
with  sparks or  hot 

sur faces 

R isk  assessment SPE CIAL 1,  2  & 3 6007933 s Ga,  Gb, Gc  

STANDARDS FOR DESIGN AND INSTALLATION 
IN EXPLOSIVE ATMOSPHERES 

TOPIC  ABNT STA NDARD 

Area class if icat ion -  F lammable gases,  
vapors  and mis ts.  

IEC 60079101 

Area class if icat ion -  Combustible  
dusts.  

IEC 60079102 

Instal la t ion of electr ica l  
equipment. 

IEC 6007914 

Inspection and maintenance of  
e lectr ical  equipment.  

IEC 6007917 

Repair  workshop for  
e lectr ical  equipment.  

IEC 6007919 

Mater ia l  character ist ics 
Gases,  vapors  and mis ts.  

ISO/IEC 80079201 

Mater ia l  character ist ics 
Combust ible  dusts . 

ISO/IEC 80079202 

PROTECTION TYPES FOR 
GASES, VAPORS AND MISTS NONELECTRICAL 

ST AND AR D BA SI C 
PRO TE CT ION  

CO NCE PT  
PRO TE CT ION  

T Y PE 
CA TE GO RY  

AT E X ABNT NBR 
ISO/IEC 

SY M BOL  

G ENE RAL  
RE QU I RE ME NTS / / 8007936 / 

C O N S T R U C T I O N A L 
S A F E T Y  

Ign i t i on s our ces  
canno t  a r is e.  c 2 8007937 

Ke ep s f lamm ab le  
gas  out  o f  
con tact .  

LI QU I D 
I MM E RSI ON  k 2 8007937 

Conta i ns  the  
ex pl os i on,  p re ve n ts  

pr opaga t ion 

F LA ME PROOF 
E NCLOSU R E d 2 / 

CO NT ROL  OF  
I GN I TI ON  
SO U R C ES  

Ign i t i on s our ces  
canno t  

be come  act ive .  
b 2 8007937 

GROUPS/CLASSES 

DESC RIPT I ON 
O F THE  ATMO SPHE RE  

IE C NE C 

Mines with methane 
gas  ( f i redamp) Group I  / 

Cla ss I    Group A 
Cla ss I    Group B 

Acety lene gas Group I I C Hydrogen gas 

Ethylene  gas Group I I B Cla ss I    Group C 

Propane gas  Group I I A Cla ss I    Group D 

Conductive dusts Group I I IC Cla ss I I    G roup F 

Non-conductive dusts Group I I IB Cla ss I I    G roup E 

Grain dusts  / Cla ss I I    G roup G 

Combust ible  f ibers  Group I I IA  Cla ss I I I  

ZONES/DIVISIONS 

FREQUE NCY O F THE  
EX PLOSI VE  ATMO SPHE RE  

IE C NE C EPL 

Ga /  Da ZO NE  0 /  20 Cont inuously present 

Division 1  
Like ly  to occur in  
normal  operat ion 

Gb /  Db ZO NE  1  /  21  

Not l ike ly to occur 
in  nor mal  operat ion, 

on ly for a shor t  
per iod of  t ime 

Gc  /  Dc ZO NE  2  /  2 2 Division 2  

TEMPERATURE CLASS 

TEM P.  
CLAS S 

NE C 
505/I EC  

MAXI MUM  
SUR FACE  

TEM P.  

PER MI TT ED 
TEM P.  

CLAS SES  

TEM P.  
CO DE 

NE C 500 EQUI PMENT  EQUI PMENT  

T1 T1  450°C T1 to T6 

300°C T2 to  T6 T2 T2 

T2A / 280°C T2A to T6 

T2B / 260°C T2B to T6 

T2C / 230°C T2C to T6 

T2D / 215°C T2D to T6 

T3 T3 200°C T3 t o T6 

T3A / 180°C T3A to  T6 

T3B / 165°C T3B to T6 

T3C / 160°C T3C to T6 

135°C T4 to  T6 T4 T4 

T4A / 120°C T4A to T6 

100°C T5 t o T6 T5 T5 

85°C T6 T6 T6 
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