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Agenda

» Define of Explosion Proof
» Zone classified
+ Protection Method

o ATEX and IECex & NEMA
» To be a inspector
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Primary explosion protection

- Preventing the existence of hazardous area
(?1= NF2 =X 0’

ex) =J| M, otk WA £ & L4d.
Secondary explosion protection

- Preventing an explosion in a hazardous area.
(#lg AFUH A2 =2 0l

ex) & Jise AF0A Z2t= Ll etLt.



ATEX Directive

ADirective 1999/92/EC, ATEX 137 (user)

» Obligation of the employer
* Directive made for health reasons and

safety of the employee

Directive is applicable 1 July 2006.

@ Directive 94/9/EC, ATEX 95 (manufacturer)

ATEX ,
« For the manufacturer gﬂﬁ\n‘a

» Specially to eliminate the barriers for trade
on import and export

Directive is applicable 1 July 2003.
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Oxygen [ &t 4 ] lanition source [ Z3HH |

- alr sparks
* 0, hot surfaces
hot gases

Flammable materiall 22| ]
+ gas

+ dust

+ yapor



=84 Gas &/ == - IEC - Gap

MESG(Maximum Experimental Safe Gap) 0ff 2|t Gas s
-11A: 0.9 mm 0| &
-1 B :0.5~0.9 mm
-11C: 0.5 mm 0] 2t
AZE MESG =
51 == ANEQ O ZHiE O
0| 512 =l =3 EE= MESG EI]E_S{;ZT_J Rialads
ol. % 2 XHet A (7182 AH)
Methane 8.2 1.14 0.11 [ (2L
Propane 4.2 0.92 0.03 A
Cyclo hexanol 3.0 0.95 0.03 ITA
Methanol 11.0 0.92 0.03 A
Ethylene 6.5 0.65 0.02 B
Acetylene 8.5 (.37 0.01 TIcC
== Jt A (H,) 27.0 0.29 0.01 TIC




2J/o E520 =22 I (LEL~UEL)

Lower Explosive Limit, Upper Explosive Limit

o Acetylene : 1.5% ~ 100% IIC
o Hydrogen :4.0% ~ 75% IIC
o Propane: 2.0% ~ 9.5% IIA

o Ethylene : 2.7% ~ 34% 1IB

100 Vol % g OVol%
| | Maare
too lean : {lf : toa rich
| = |




=2'4 Gas &/ =~ - IEC - Energy

Acetylene : ud 19 1IC
Hydrogen : ud 85 |IB
Propane : ud 260 I1A
Ethylene : ud 19 1IC



=84 Gas S/ Z& - IEC - Current

Ignition Energy0ll 2|t Gas ==
- Acell A : Current > 0.8 (Ratio Methane (1 ) MIC)
-11B :0.45~0.8
-11C:<0.45



HEE AtE code
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=M &= J/=-IEC

Group | — Mine ( Methane gas)

- category M1

- category M2

Group Il — Mine 0|2/ 2] A[< ( Gas & Dust)
- category 1G/1D - Zone 0,20

- category 2G/2D - Zone 1,21

- category 3G/3D - Zone 2,22



=M &= J/=-IEC

Three categories for
hazardous areas:

B Zone 0 : Continuously present
(during long periods)
1000 hours/year

Zone 1 : Not likely to be
present (regular
services) = 10 — 1000

- hours/year

Zone 2 - Accidentally present
(short-time-service-
never in regular
service) < 10
hours/year




=M &= J/=-IEC

Three categories for
hazardous areas.

Zone 2{ : Continuously prasent  [durning
long periods), = 10C0
hours/year

S
T A

Zone 21 : Not likely to be present
(regular serviczs) = 10 — 1000
hours/year

Fone 22 Accidenlally presenl (shorl-
lime-sevice- never in egulan
service) < 10 howrsiyean

T i e T el o Al L el Tl o - T S T L e A L.




20 Bt=E J/FE — NEC(ZOOZ)

Class | (Gas)

- Division 1 ] Group A,B,C,D
- Division 2

Class Il (Dust)

- Division 1 ] Group E,F,G
- Division 2

Class lll ( Fiber)



27 8= J/Z=~ IEC vs NEC

will exist only for a short time.

Europe North
Cenelec & IEC America
Explosive gas/Air mixture
present continuously or for long | ZONE 0
period. E—
Explosive gas/Air mixture are 7ONE 1 Division 1
likely to occur during normal
operation.
Explosive gas/Air mixture are 70NE 2
likely to occur. If it does then it Division 2

JONE 0 : FS2JIAJE EMH ObHLE SAIL

dHEl= XY (150 1000A1ZE 01 &)

ZONE 1 : x”a' ASAl FEJ1AJF ZXH0l= X149 (150 10~1000A12H

Z0NE 2 : 38X AIZAl 22 JIS 0l &
=@ JAJ} ZTHOES XIS (11200 10A12¢ OIL]

SL;L 21X 0l SEHOHHIAM =01 2

= Al

2t

S0t

| =




=M &= J/=-IEC vs NEC

exist anly for a short time.

Europe North
Cenelec & IEC America
Combustible dust cloud present
continuously or for long period. | ZONE 20
Combustible dust cloud is likely Division 1
to occur during normal ZONE 21
operation.
Combustible dust cloud is likely
to occur. If it does then it will ZONE 22 Division 2

ZONE 20 : J1A B EMH OtAL SAIZ SHIE = XIS (150 1000412 01)
ZONE 21 : & A3 M J1A3E WX ZM0k= X9 (180 10~1000A12H
ZONE 22 : XL ALEA |2 Jis80] 8i2U, 31 0l HotilM =01 &2 Al S

98 HXPI EMOE I (150 10A12F O] LH!




Gas Group

1

Sas  Srous SEs =B

Soeione, Ammonia, amyl acetaie, Anline, Benzene,
n-Butanol. n-Butyl acetate, Carbon monoxide, Cumene,
Cyclophexans, Cyclobhexanol, Cyclohexanons, p-Cymens,
c-Cichlorchbenzsne, 1,2-Dichlomethylene, Diethiyiaminzs,
.Y Criethylaminoethanol, Dimethylamineg, Ethans, Ethanal,
Ethy Acnylate. Ethyl =omate, n-Heptane, n-Hexane,
Hexanol, Keros=ne, Methane, Methanaol, Mathyl
rMerthacryiates, Methdamine, Monosethamolamine,
MHaphiha, Sitrosthane, Nitrommetrans, n-HMonane, Monyl
Slconol, n-Cotyl Alconol, 1-Pentanol, Propans, T-Propanol,
FPyridine, Styrers, Tousne, Trisithyilamine, Yinyl Acsetate,
vlene

Scrclein, Acrylonitrile, 1,3-Butadsnes, Crotonaldehnyde,
Cyclopropane, Diethyl ether, 1, 4-Dioxane, Ethylene,
Ethyiene oxide, Hydrogen Cyanide, Methyle Acelate,
Tetrahydrofuran, Town gas, Coke-oven gas

- Secetiene, Carbon D=ulfice. Hydrogen




Z o4l Gas 9 22 - NEC

Gas Group 4 7k A7
Eroug O Acetone, Alcohl Ammonia, Benzene, Gasoline,
solvent, Butane, Heptane
Group C Ethylene, Cyclopropane, Ethyl Ether, Acetaldehyde,
lsoprene
Group B Butadiene, Ethylene QOxide, Propylene Cxide, Acrolein,

H2, 0% ]38 48 SW# AE7EA

roup &

Acstylens




Temperature

Maximum Surface

Temperature I[EC/Europe North America Examples (EU]
450 T1 T1i Acetone, Ammonia, Benzole Methanol,
Propane, Hydrogen, Natural Gas [City Gasl
300 T2
280 T2A
Ethyl-alconol, Ethylene, Acetylene, N-
260 T2 T2B putanie
230 T2C
219 T20
200 T3
180 T3 T3A Gasoline, Diesel, Fuel, Heating oil,
165 T3B Hydrogen, Sulphide
160 T3C
135 - T4 Acetaldenyde, ether,
120 TAA diethyl ether
100 T2 | H]
a9 T6 T6 Carbon cisulphide




“d” ( Flameproof enclosure)
R0l 2 R0t Y= B2 S 22 01013
T BEO| MU R U BES
QUHPEQ /0 L0} B Qo Zury
A URE BN Z2S 52 O
J10t 1 &0l ACI0 MG R 9D Zerst
DYINAI )| HER S02 2H 282
SECE 0| Y0 I SOH W2 of
QSO Zaty JIAN HEt IS E 2240t

A= ot= # 2.
1. Spark and arcs in Normal condition

2. 6 threads provided



OtME gH= “e” (Increased Safety )
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Reducing Current
Enhanced Insulation
Creepage and Clearance

No spark & arcs in Normal Condition

Max. 11 Kv Concept
Do not self loosing conductor connection

Keep stability up to at least 20K for Insulation material
Enclosure min. [P54. [P66 & 67 has drainage

A S S A B o

Cable entry min. IP54 Plastic cable gland EC certified



EEx ma: Zone 0,1,2
EEx mb : Zone 1,2




I Ol = t:uép

/|- /M =2

OFJIAID = Eaf &
25

SPIE=NVIEDNT
S

1. Low voltage & Current
2. Nominal volt : 24VDC
3. Current: less than 100mA




Iz 3
gf= 2L

5A

=& ot™ " (Intrinsically

Simple device(Not exceed 1.2volts,
0.1amps, 25mW or 20uJ) : No need
approval : Switch, LED, thermocouples

28

1A

Complex device : Need approval by 3th
party : Transmitters, Solenoid valve —
Store energy

500 m&

Groups Cand D
/— Methane
Prepane
\ Ethylene
9,

Barrier : Limit current by resistor, Limit s
voltage with zener diode

100 mA

Keep energy level below ignition curves

when fault condition

Groups A and B
Hydrogen

1 Resistor + 2 Zener diode + 1 fuse i

(protect burning Zener diode)

Keep below 30V combination 150mA 20 mA
(Can reach Hydrogen gas)

Light Blue Coding for Terminal Blocks T wm w oW w m




Iz
= 2L

Associated Apparatus Apparatus
(barrier) (field device)

Open circuit voltage Voc = Vmax

Short circuit current Isc Imax

Intr|nS|Ca”y Safety = Barrier Allowed capacitance Ca g Ci

Allowed inductance La Li

Zener Barrier : Passive device — Grounding

2. lIsolation Barrier : No need grounding : additional electronics — Has
function switching Temp. measurement or 4~20mA reading

3. Remote I/O : Combining Intrinsically safe barrier + I/O — Reducing
cost and cable loss — Can use Bus system

Safe Area Intrinsically Safe Barrier Hazardous Area

Current Limiting
Fuse Resistor

= W

Zener

Field
Device

J'- Instrinsically Safe
Ground




HF £ )
o’L—r <4

Intrinsically Safety — NAMUR (German-DIN19234,
EN60947-5-6)

Proximity switch with Amplifier

2 wire system, 8.2V
Operating proximity switch 1.2mA ~ 2.1mA (Normally 1.55mA)

> L h o~

Amplifier provide 8.2V and 8mA Loop power

Switch Amplifiers

Advantages Disadvantages
Simple application Needs power supply
No ground required Larger in size

Mo internal resistance

LEDs to indicate power and
monitor operations

Sensitive to detect closed
contacts In corrosive areas




“0” (Immersion )

— AR IO EMA IO
AMEE= Jla2 980 2010]
= 2 9l FHIZE 212 Oilol
&I BOZM ZY ISt
SHS HHGIE=E 3 2X







8= X (Zone 2 apparatus)

HI &3t &= “n” (Non-sparking enclosure)
No need certified by 3th party

 nC : Hermetically sealed, Enclosed-Break, Non-incentive

device
Free internal volume <20 cm?®
The encapsulation must permit a permanent temperature of 210 K compared
to the maximum operating temperature
The combination of the parts is tightly sealed or
The design of the contacts will extinguish any incipient flame
Limited to AC 254 V and 16 A.
L and C are part of the test.
Explosion hazard subgroups Il A, [l B and Il C are to be treated differently

nL(Energy Limited) : Similar to intrinsic safety

nR(Restricted-breathing enclosure) : Keep 3mbar & 1P54
min. Inside of enclosure not exceed outside Temp. over 10K

nP(Simplified pressurization)



| MEXI Bt plant

ON” &f e Gl A

& 2

1O
K
oJ



8= 2L & Cover range




PROTECTION - IP code

1st NUMERAL

2nd NUMERAL

Abridged definition Test Abridged définition Test
0 Non-protected 0 Non-protected
Protected against solid foreign objects WD Protected against vertically falling water drops K
1 i : Ty 1 :
@ 50 mm (eg accidental contact with the hand) '-\Q/-' (condensation) B
2 Protected against solid foreign objects ;"'E\jz'ﬁm 2 Protected against vertically falling water drops Wit
@ 12,5 mm (eqg finger) ‘\9:}’ when enclosure tilted up to 15° {
3 Protected against solin:_i foreign objects I_.»"!E\T'E'mn 3 Protected agai_nst sp_raymg water ) i
@ 2.5 mm (eg tools, wires) -.\@/; up to 60° on either side of the vertical
4 F’rotected against solid ho_dies @1 mm ;E: " 4 Protected against splashing water
(eg fine tools and small wires) g from any directian
5 Dust-protected ._fo"\ . 5 Protected against water jets
(no harmful deposit) .‘\_) from any direction
6 Dust-tight 7 6\1 6 Protected against powerful water jets
Sl from any direction
7 Protected against the effects of temporary

immersion in water

The degree of protection of each product is indicated in its appropriate leaflet, usually IP 65.




PR

TECTION - NEMA standrd

NEMA TYPE ENCLOSURE TYPE

Type 1 General Purpose - For indoor use where oil, dust or water is not a problem. Primarily intended to prevent accidental contact by personnel with the enclosed equipment.

Type 2 Drip-proof/Drip-Tight - Similar to Type 1 with drip shields added to protect the enclosed equipment against falling noncorrosive liquids and dirt.

Type 3 Dust-Tight, Raintight, and Sleet-/Ice-Resistant - For outdoor use protects against windblown dust and water no dust - and snowproof. Has provisions for watertight
connection in conduit entrance and provisions for locking.

Type 3R Rain-Resistant and Sleet-Ice/-Resistant - For outdoor use. Protects against rain, prevents entrance of rain at a level higher than lowest live part. Not dust-, snow-, or sleet-
/ice-proof. Has provisions for drainage and locking.

Type 3S Dust-Tight, Raintight and Sleet-/Ice-proof - For outdoor use. Protects against windblown dust and water, permits operation when enclosure is covered by external ice, does
not protect equipment from internal icing. Has provisions for locking and watertight connections at conduit entrance.

Type 4 Watertight and Dust-Tight - For indoor and outdoor use. Protects against water splash, water seepage, water from hoses, and severe external condensation. In sleet-
resistant but not sleet-proof.

Type 4X Watertight, Dust-Tight, and Corrosion-Resistant - Has same provisions as Type 4 enclosures ; in addition, is corrosion-resistant.

Type 5 Type 5 enclosures are deleted ; superseded by Type 12 for control apparatus.

Type 6 Submersible, Watertight, Dust-Tight, and Sleet-/Ice-Resistant - For indoor and outdoor use where occasional submersion is encountered. Protects against static head of 6
feet of water for 30 minutes, dust, splashing or external condensation of noncorrosive liquids, water, lint, and seepage.

Type 7 Hazardous Areas (Groups A-B-C-D) - For indoor Class I locations containing hazardous gases or vapor ; air-break contacts.

Type 8 Hazardous Areas (Groups A-B-C-D) - For indoor Class I location containing hazardous gases or vapor ; oil-immersed contacts.

Type 9 Hazardous Areas (Group E-F-G) - For Class II locations containing hazardous dusts. Prevents entrance of explosive amounts of hazardous dust.

Type 10 Bureau of Mines - Designed to meet requirements of U.S. Bureau of Mines ; suitable for application in coal mines.

Type 11 Corrosion-Resistant and Drip-proof - For indoor use. Protects against dripping, seepage, external condensation of corrosive liquids, and corrosive effects of fumes and
gases by providing for immersion of equipment in oil.

Type 12 Industrial - Dust-Tight and Drip-Tight - For indoor use. Protects against fibers, lint, dust, and dirt and light splashing, dripping, and external condensation of noncorrosive

liquids. Has no holes, conduit knockouts, or openings, except when provision is made for oil-tight or dust-tight mechanisms with oil-resistant gaskets. (Type-13)




NEMA standard vs IP code

Enclosure Classification

NEMA standard Designation

1 IP10

2 IP11

3 IP54

3R IP14

3S IP54

4 and 4X IP65

5 IP52

6 IP67



ATEX Marking

CENELEC/IEC ATEX
EExd1IB Té Tamb = -40°C to +50°C (EU Directive 94/9/EC)

"_E®NI G __
CE Marking Type of
EW
Explosive
Conformity Atmosphere s
with Exslaalin Temperature Symbol

Emdlardn Protection . Class (Group Il)
~ i symbol ype Referred to amblent of Equipment "
i~ miciing Protsction «20°C to #40°C unless s S
omits this Code see M AtE dt Sis Group Category
character table L
above : 1
i s | mining MI - energised®
Class surface M - At
EE?;:EIIJFE * In presere of sxpkive
(Gas Grﬂup Ié .i-;-l:llcE = atmasphere
| Methane (firedamp) Mining only T3 200°C .
A Propane  Typical gases classified T4 135°C Il non- | - wery high
B Ethylene  according to ignitabiliy TC l00°c mining p!‘ntncun:-n
T Hydrogen of gas/air misture T BEeC g - high PTME:::,;
- normal procection
| N _T




Example

LCIE 00ATEX 6050X "“31c €
12G/D EEX d ||B H2 IP65
T. amb./T cable °'C T YEAR SOL.TYPE

6
4

=20/+60 100 135 24 oe

MEDIUM bar ORF. WATTS

ATR 27 | | 1z

PIPE

TS MEDIUM=T amb c1/4 -
TPL

CATALOGUE N°

NE E370AQLl7VAL
DO NOT OPEN WHEN ENERGIZED SERIAL No.

DELAY OPENING FOR 35 MINUTES - | EEEEEENIIN
7. %\ v R ———




Inspection
mmm

Appropriate Area Classification
Gas Group X
Temp. Class X

Enclosure gaskets
Electrical Connection tightness

X X X X X X

Electrical insulation clean & dry
Enclosed break hermetically sealed undamaged

X X X X X X X X

Breathing enclosure



Certification code

CSA certification code

Class |, Group A,B,C and D;
Class Il, Group E, F and G
Class Il

Type 3, 3S, 4, 4X, 6 or 6P

ATEX certification code

Exd Il C T6 IP65 & izan
EEx d IIB + H, T6 to T4






