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Frequency of Occurrence Division System Zone System
Continuous o r Jone )
, — Glass |, Division 1
Intermittent Periodically fone 1
Abnormal Condition Class |, Division 2 fong 2
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Grade of Release Zone Flammable Mixture Present
Continuous 0 1000 hours per year or more (10%)
Primary 1 Between 10 and 1000 hours per yvear or more (0.1% to 10%)
Secondary ¢ Less than 10 hours per year (0.01% to 0.1%)
Unclassified % Less than 1 hour per year (Less than 0.01%)®

| This is a combination of Tables 2 and 3 from AP| RP505 |
@ The 1-hour per year used in API RP505 is considered to be high by some industry experts. Conservative estimates of this figure should be 0.01 hours per year.




AX Pt

ARva SEPEHR KaYHAN AMERICAN PETROLEUM INSTITUTE

Wldf — 5 il gl s b

Example of zone classification

Zone 0 is where an
explosive gas-air mixture is
continuously present or
present for long periods.




ol — (g sl bl (s s

Boundaries
= Zone method - Boundaries (Designated areas)

‘u"Er‘l‘t lIl.l'r'El'l't-
f’ Hatch %
AL /:-'”*’ f
Key / 'ﬁ

U Zone 7 %

v Zone 2

_ Flammable |
Dike Lo 7
fOfeey
hardn]
it
et Sump or trench



SN R T KAV AMERICAN PETROLEUM INSTITUTE

ol — (g sl bl (s s

Division 1 Zone 0
Risk ;
— Risk

Zone 1 =E==
Division 2 E
Zone 2 —
e —
Not - > E
Classified Not —
—— Classified —
1 Hour 10 Hours Ee =

per Year per Year 1 Hour 10 Hours 1000 Hours
per Year per Year per Year

i

Duration of time gas is present u

Duration of time gas is present
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Category Equipment designed to operate on environments
M1 where the explosive atmosphere is present frequently.

Equipment that must be powered off if there is any risk of

Category
M2 explosion. Explosive atmosphere is present frequently.

S (0= 1 aVAEEl Equipment with high degree of protection. Explosive
IEC Standards (Zone 0) atmosphere is present continuously or for long periods of time.
Group Il (0= 113:08 7JcM Equipment with high degree of protection. Explosive
(Surface Industry) (Zone 1) atmosphere may occur occasionally
(o= {=T-Le] gV {cl Equipment with normal degree of protection. The explosive
(Zone 2) atmosphere will probably not occur.
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Type of Division/ Basic Concept
. C Ct cl tandar .
Protection ode y ass Zone Standard of Protection
Class | FM 3600
General AEx Class | .
Requirements Ex Class | il ISA 60079-0
Class | CSA 60079-0
Increased AExe US | Class | Zone | ISA 60079-7
Safety Exe CA | Class| Zone | CSA E60079-7 No arcs, sparks or

. AExnA | US | Class| Zone 2 ISA 60079-15 hot surfaces
P g EX nA g Class | Zone 2 CSA E60079-15

AEx d US | Class | Zone 1 ISA 60079-1 Contain the explosion and
Exd CA | Class| Zone 1l CSA 60079-1 extinguish the flame

Flame Proof
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Sub-Group Classification for Gases of Explosive Atmospheres:

LUnderground .
Explosive Equipment manufactured Methane may be present (firedamp)

Atmospheres for underground operation mines

acetone, ammonia, benzene, butane, butanol, alcohol
butylic, ethane, ethanol, acetate of ethyl, gascline,

. A hepthanes, hexanes, natural gas, methanol, naphtha,
Equipment manuflactured for propane, propanal, toluene, esthirene, solvents in general
Other other types of industry
Explosive (surface industry), being , , ,
Atmosphere subdivided based on the IR acetaldeide, cyclopropane, diethylic ether,

characteristics of the ethene, monoxide of carbon

materials present

acetylene, butadiene, oxide of ethene, hydrogen, oxide
iC ofpropylene, gases containing over 30% of hydrogen




AX it

ARva SEPEHR KaYHAN AMERICAN PETROLEUM INSTITUTE

Temperature Class 3lod wAS

Gas Temperature E zokaw S jglome 0 a5 (Jy00 50 (5,xall (555 sl byl -
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Hydrogen 560°C
‘ 493°C

ropan Kgd e aleds Auto ignition sl x>l ses

Ethylene 425°C
| Acetylene | 305°C Ded o Bl gla L1aSTy g5l s cel (S aie) Ol >
Naphtha 290°C

Carbon disulphide 102 €

Auto ignition Temperature
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TEMPERATURE CLASSIFICATICH

e, SurfaceTempertus IEZ -Group I MNEZ=506 MEC=S00CER
450 C (S424F) il T m
T1 T 450 >450
200 C (S TR 1P
T2 300 >300
26T (536 T24
T2A 280 >280
— 260 C (S00F) T T2 T2E
12B 260 >260
230 () T
TeC 230 >230
215+ (A FF =D
T2D 215 >215
200¢ £ (3524F) T
T3 200 >200
180 C (356 T4
T3A 180 >180 E E
T3 166+ (3294 el
T3B 165 >165
T3C 160 >160 R Bs
T4 135 135 losis i - o T
T4
T4A 120 >120 S ] A
T5 T5 100 >100 (Sl & T T
& - = = 5 2 {1654F) ™ & T
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Classification of gases and vapours in explosion groups and temperature classes 50 0o ol slo S Ay (Solw 4 Wil o (6 )lail Laimo
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A Acstone Ethylalcohol Petrol Acetaldehyde
Fthane l-amyl acetate  Diesel fuel  Ethylether S 6l janas! Glasl les gl aily &5 kS
Ethylacetate  n-butane Aviation fuel
Ammonia n-butylalcohol  Heatin 1 . . . . .
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Acetic acid n-hexans _
Carboq D3,5
rmonoxide
Methanol
Toluene
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IIB Town gas Ethylen P (G A KLd ¢ w%@gow@;@.ﬁ
(lamp gas)
.OB.M.’
IIC Hydrogen Acetylene Carbon
disulphide
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Zone | EPL Marking Equipment protection levels (EPL)

0 Ga
1 Gaor Gb

LS o attie ZONE g lxal  Hly caog
Ga or Gb or Gc

>l Sy 2Ll g5l (LS sl EPL -
55 50 L8 A bl

Sy 6,500 ol, S IEC 60079-14 s laliwsl -

Type of protection Code Standards EPL
Flame proof enclosures 1

Increased safety IEC 60079-7

Ngds o oolazwl ZONe 2 ;o laad EEX N slo 5550 -

SergZonel oo EExe L EEXd slo,gg0 4
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Complies with European Directive®

Marking for Explosion protecton®

Equipment Group*

Eguipment Category®

Environment*

T Explosion Protection
T Type of protecton
B | Gas group
Temp. Class

EPL

202228 2/
2 GExd
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NORTH AMERICA

Typical Noth Armerican Marking

MEZ=500 WEZ=505
Class |, Division 1, Groups A&E T4 | Class |, Zone O, ARxia lIC T4
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o - 3 sz fication RO p Ches | Chss sz fication Concept  Group Ches
o
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Burning or hot gases
are arrested and cooled
in passing through

fiat (ground) joint

Flat (growmnd) joint
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400 V/3ph/50Hz | IP55 | TEFC [ 112GExellT1-T3Gb

3000 rpm | 1500 rpm | 1000 tpm 3000 rpm | 1500 rpm | 1000 rpm
Frame Rated kW for temperature class Frame Rated kW for temperature class
size T1,T2 T3 T1, T2 T3 T1, T2 T3 size T1,T2 T3 T1, T2 T3 T1, T2 T3
908 1.3 1.3 1 1 0.65 0.65 225 S 33 30
90 L 1.85 1.85 1.35 1.35 0.95 0.95 225 M 38 28 40 36 27 27
100 L 2.5 2.5 2 2 1.3 1.3 250 M 47 36 50 44 33 33
2.5 2.5 280 8 64 47 68 58 40 40
112 M 33 33 3.6 3.6 1.9 1.9 280 M 76 58 80 70 50 46
132 8 4.6 4.6 5 5 2.6 2.6 315 S 95 68 100 84 68 64
0.5 5.5 315 M 112 80 120 100 82 76
132 M 6.8 6.8 3.5 35 315 L 135 100 135 115 98 92
4.8 4.8 165 125 165 135 120 110
160 M 9.5 7.5 10 10 6.6 6.6 135 125
13 10 315 200 150 200 170 175 160
160 L 16 12.5 135 135 9.7 9.7 255 190 245 215 215 200
180 M 19 15 17 15 355 300 220 275 240 275 250
180 L 20 17.5 132 13.2 335 2503 315 275 340 315
200 L 25 20 27 24 16.5 16.5 400 300 400 350
31 24 20 20
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Ex d(e) — (315 680 8 3lw) i Joli>

400 V/3ph/50 Hz | 1P55 | TEFC | 112 G Ex d(e) IIA, 1B, 1IC T1 - T4 Gb

3000rpm | 1500pm | 1000mpm | 750mpm 3000rpm | 1500tpm | 1000mm | 750 tpm
Frame size Rated kW for temperature class T1 toT4 Frame size Rated kW for temperature class T1 toT4
80 0.75 0.55 037 180 M 22 18.5
1.1 0.75 0.55 180 L 22 15 11
90 L LD 1.1 0.75 0.37 200 L 30 30 18.5 15
2.2 1.5 1.1 0.55 37 22
100 L 3 22 L5 0.75 2258 45 37 18.5
1.1 225 M 45 30 22
112 M 4 2.2 1.5 250 M 55 55 37 30
132 8 55 55 3 22 280 S 75 75 45 37
75 7.5 280 M 90 90 55 45
LSl ;15 < 3158 110 110 75 55
50 M T T e 1 315 M 132 132 90 75
15 55 160 160 110 90
160 L 18.5 15 11 7.5 1z ]
315 L 200 200 160 132
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3000 rpm 1500 rpm 1000 rpm 750 rpm
Frame size Rated kW for temperature class T1 toT4

355 M 250 225 200 160
250

355 L 315 280 250 200
315

400 S 355 355 280 250

400 M 400 400 315 280

400 L 450 355 315

450 M 450 500 400 355

450 L 500 560 450 400

560 630 500 450




