Guide to Hazardous Locations
Explosive Dust Atmospheres

US (NEC® 500) and CA (CE Code Annex J18)

~ of protection

Type of Protection

Code

Market ~Application

Standard

Protection Principle

Dust atmospheres,

“enhanced” level Dc 3D 22
of protection

Level of protection assigned to equipment based on its likelihood of becoming
a source of ignition

Ingress Protection (IP) Codes

First Characteristic Numeral Second Characteristic Numeral

Protection against solid bodies Protection against liquid

No protection No protection

Objects greater than 50mm Vertical (90°) dripping water

Objects greater than 12mm 75° to 90° dripping water

Objects greater than 2.5mm Sprayed water

Note 2: For associated intrinsically safe apparatus not suitable for installation in a hazardous location, both the symbol “Ex” or “AEx” and the symbol for the type of protection
“ia,” or “ib” are enclosed within the same square brackets (e.g., [AEx ia Da} IlIC); in this case, a temperature class is not included.

Note 3: Marking for Intrinsic Safety may be supplemented by "FISCO"
Note 4: Marking for Intrinsic Safety may be supplemented by "2-WISE" (IEC TS 60079-47)

N
i,
Vom

FM Approvals is your global conformity assessment solution

Market

Recognized product certification marks

Type of protection General Requirements Us Class II, Division 1 & 2 FM 3600
(not used in CA) Permitted Class CA Class II, Dl‘.n?l(.)n 1&2 CSA C22.2 No. 0
US Class III, Division 1 & 2 FM 3600
M CA Class III, Division 1 & 2 CSA C22.2 No. 0
= o = AEx US Zone 20, 21, & 22 ANSI/UL 60079-0
Dust-gnitionproof for Class II, Ex CA  EPL,Da, Db, & Dc CSA €22.2 No. 60079-0
= x Ex EU Category 1D, 2D, & 3D EN IEC 60079-0
Division 1, Gmups EEG Th Ex IEC  EPL Da, Db, & Dc IEC 60079-0
T — T Dust-lnitinnrlll]f (DIP) UsS Class II, Division 1 FM 3616
L CA  Class II, Division 1 CSA C22.2 No. 25
. Permitted DIVIS!U_I]. Temperature [;Iass Dust-Protected (NT) US Class II, Division 2 FM 3611
(optional except for Division 2) (T5 and T6 optional) CA Class I1, Division 2 CSA C22.2 No. 213
Permitted Class Permitted Group Protection by Enclosure  [PEN§FA US  Zone 20 ANSI/UL 60079-31
Ex ta CA EPL Da CSA C22.2 No. 60079-31
Ambient temperature ranges other than standard (-25°C < Ta < +40°C) must be marked. Ex ta EU Category 1D EN 60079-31
Ex ta 1IEC EPL Da IEC 60079-31
US (NEC® h06 per 60079) AExtb  US  Zone2l ANSI/UL 60079-31
American National Standard Ex tb CA EPL Db CSA C22.2 No. 60079-31
i Temperature Class Ex tb EU  Category 2D EN 60079-31
Explosion-Protected l Ex tb IEC  EPLDb IEC 60079-31
+ AEX tc US Zone 22 ANSI/UL 60079-31
o Ex tc CA EPL Dc CSA C22.2 No. 60079-31
Zo“e 21 J AEX th "Ic T1 2[] c Dh Ex tc EU Category 3D EN 60079-31
E * 6 Ex tc 1IEC EPL Dc IEC 60079-31
Permitted Zone ""'p“‘”"E foup N p— Fibers + Flyings Protection J013) US  Class IIL, Division 1 &2 FM 3611
Troe of Protection " PMEAt POLECTON Leve CA  ClassIII, Division 1 &2 CSA C22.2 No. 213 Keep
ype of Frotection (optional) - combustible
‘ ) ) Encapsulation AExma  US Zone 20 ANSI/UL 60079-18 dust out
Ambient temperature ranges other than standard (-20°C < Ta < +40°C) must be marked. T CA EPL Da CSA C22.2 No. 60079-18
Ex ma EU Category 1D EN 60079-18
CA (CE Code Sect 18), EU and IEC o EC S0O1S
Equipment Group  Temperature Class AExmb US  Zone?2l ANSI/UL 60079-18
¢ ; Ex mb CA  EPLDb CSA €22.2 No. 60079-18
Ex th "IC T1 2[]0[: Dh Ex mb EU Category 2D EN 60079-18
Ex mb 1IEC EPL Db IEC 60079-18
AEx mc US Zone 21 ANSI/UL 60079-18
. f T T Ex mc CA EPL Dc CSA C22.2 No. 60079-18
Explosion-Protected Equipment Protection Level Ex mc EU  Category 2D EN 60079-18
Type of Protection Ex mc IEC  EPL Dc IEC 60079-18
Ambient temperature ranges other than standard (-20°C < Ta < +40°C) must be marked. (PX) US Class H, Division 1 FM 3620 (NFPA 496)
.. . (PX) CA Class II, Division 1 NFPA 496
Additional EU marking per 2014/34/EU(ATEX) (PY) U8 Ol Dien FM 3620 (NFPA 496)
e = (PY) CA Class 1II, Division 1 NFPA 496
Additional UK marking per SI-2016 No. 1107 - e G e S (M)
(as amended) (UKEX) (PZ) CA  Class II, Division 2 NFPA 496
Ex pxb EU Category 2D EN 60079-2
Ex pxb IEC EPLDb IEC 60079-2
CE Conformity Marking AExpxb US Zone 21 ANSI/UL 60079-2
or UK | Explosion Protection Marking Ex pxb CA  EPLDb CSA C22.2 No. 60079-2
cA o Ex pyb EU Category 2D EN 60079-2
Category (including “D" for dusts) Expyb  IEC  EPLDb IEC 60079-2
¢ AExpyb US  Zone2l ANSI/UL 60079-2
Ex pyb CA EPL Db CSA C22.2 No. 60079-2
c E 28[]9 @ " 2 D Ex pzc EU Category 3D EN 60079-2
Ex pzc IEC  EPL Dc IEC 60079-2
i " AExpze US Zone 22 ANSI/UL 60079-2
LRI Ex pzc CA  EPLDc CSA (C22.2 No. 60079-2
. . Intrinsic Safety ~ [FERD) US  Class II, Division 1 FM 3610
Identification number of Notified Body (NB) - EU (1.S.) CA  Class I Division 1 CSA C22.2 No. 60079-11 or CSA C22.2 No. 157
Identlflca_tmn numhgr of Approved Body (AB) - UK AFEx ia Us Zone 20 ANSI/UL 60079-11
Involved in Production Control Stage I 5 CA  FEPLDa CSA 222 No. 60079-11
Ex ia EU Category 1D EN 60079-11
Ex ia IEC EPL Da IEC 60079-11
AEx ib US  Zone2l ANSI/UL 60079-11 Limit
Ex ib CA  EPLDb CSA C22.2 No. 60079-11 ‘S?;gl‘f;/ ;If d
IEh% %b EU Category 2D EN 60079-11 S —
El ( ATEX) Ex ib IEC EPL Db IEC 60079-11 temperature
. Typical Zone AEx ic US Zone 22 ANSI/UL 60079-11
Definition IEC UK (UKEX) i
of App"ca[iun Exic CA EPL Dc CSA C22.2 No. 60079-11
Group  Category  Group Exic EU Category 3D EN 60079-11
Dust atmospheres' Ex ic IEC EPL Dc IEC 60079-11
“very high” level Da 1D 20 (LS. US Class III, Division 1 FM 3610
. of protection 75 (L.S.) CA Class III, Division 1 CSA C22.2 No. 60079-11 or CSA C22.2 No. 157
| PU_St altmospheres, = ’ Note 1: For associated intrinsically safe apparatus suitable for installation in a hazardous location, the symbol for the type of
high” level Db III 2D I 21 * | protection “ia” or “ib" are enclosed within square brackets (.., Zone 21 AEx b [ia Da] HIC T135°C Db).

Us

APPROVED

us
APPROVED

Canada

C
APPROVED

us
APPROVED

Objects greater than Imm

Splashed water

Dust-protected

Water jets

Dust-tight

Heavy seas

EU (ATEX)

& CE€

APPROVED

IEC/EU / UK
US (NEC® 506)

US (NEC® 500)
CA (CE Code Section 18)
CA (CE Code Annex J18)

Member of the FM Global Group.

Combustible
Dust Present
Intermittently

Combustible
Dust Present
Continuously

Combustible
Dust Present
Abnormally

Zone 20 Zone 21 Zone 22
Zone 20 Zone 21 Zone 22
Group IITA or I1IB only
Division 1 Division 2
Zone 20 Zone 21 Zone 22
Division 1 Division 2

US area classification per ANSI/NFPA 70 National Electrical Code® (NEC®) Article 500 or Article 506
CA area classification per CSA C22.1 Canadian Electrical Code (CE Code) Section 18

EU / UK area classification per EN 60079-10-2
1EC area classification per IEC 60079-10-2

Typical material
Metal dusts

IEC / EU / UK
US (NEC 506)
CA (CE Code Section 18)

Metal comhustible fibers/flyings

Carbonaceous dusts
Nonconductive dusts

Ignitable fibers / flyings
Non-metal combustible
fibers / flyings

Marking

Maximum surface
temperature

450°C
300°C
280°C
260°C
230°C
215°C
200°C
180°C
165°C
160°C
135°C
120°C
100°C
85°C

US (NEC 500)
CA (CE Code Annex J18)
Class II, Group E

11IB Class II, Group F
I11B Class II, Group G
1A Class III
1A Class III

Temperature
class

equipment.

greater than the dust
temperature.

For organic dusts or

er than 165°C (T3B)

US NEC 500/CA CE Code Annex J18

For Class II, Division 1, the maximum surface
temperature or temperature class is determined
with a maximum dust layer thickness' on the

For Class II, Division 2, the maximum surface
temperature or temperature class is determined
with no dust layer on the equipment.

For installation, the marked maximum surface
temperature or temperature class must not be

layer or dust cloud ignition

non-metal combustible fibers/

flyings that may dehydrate or carbonize, maximum
surface temperatures or temperature classes great-

are not permitted.

No maximum surface temperature or
temperature class marking. However,
the temperature must not be greater
than 120°C for equipment that can
be overloaded and 165°C for equip-
ment not subject to overloading.

For Class III, Division 1, the temperature is
determined with a maximum dust layer
thickness' on the equipment.

For Class III, Division 2, the temperature class is
determined with no dust layer on the equipment.

| temperature in degrees
| Celsius preceded by a

T With a dust layer

of “xxx” where “y, i
the dust layer thickness

inmm. (.., Tisp
320 °C)

Marking US NEC 506/CA CE Code Sect 18 EC / EU / UK EPL Db
Temperature is determined with
no dust layer on the equipment.
Temperature is determined
with a maximum dust layer | For installations with layers up
o thickness! on the equipment. | to 5 mm thick, that maximum
T__ C surface temperature must be at
Maximum surface For installation, the marked least 75 K below the dust layer
temperature in degrees | maximum surface tempera- ignition temperature and no more
Celsius preceded by a | ture must not be greater than | than 2/3 of the dust cloud ignition
“T" (e.g., 7120 °C) the dust layer or dust cloud temperature.
1gnition
temperature. For installations with layers up to
50 mm thick, IEC/EN 60079-14
provides information on reduction
of temperature class.
T__°C
(With no dust layer) The maximum surface
and temperature with no dust
o layer must be no more than ' e 2
T °C 2/3 of the dust cloud ignition CQ" :
(With specified temperature. :
~ dust layer) .
- Maximum surface Not recognized L~

is determined with specified
layer thickness,

(> 50 mm) on all sides of the
equipment. That maximum
surface temperature must be at
least 75 K below the dust layer
ignition temperature.

T__°C

(With no dust layer)
and

i

(With maximum dust

layer thickness')
Maximum surface

temperature in degrees

The T} marking is not
currently recognized by the
NEC® or CE Code, but the T},
surface temperature determi-
nation does align with US/CA

Celsius preceded hy a
“T\" indicating that the
equipment has bheen
tested with a maximum

practice

The maximum surface tem-
perature with no dust layer
must be no more than 2/3 of
the dust cloud ignition tem-
perature.

Maximum surface temperature
is determined with a maxi-
mum dust layer thickness' on
the equipment in a specified
orientation.” The marked maxi-
mum surface temperature must
be at least 75 K below the dust

dust layer thickness' in

a specified orientation’

(e.g..T, 190 °C).

' A maximum dust layer thickness is a layer or blanket of dust on the equipment, covered with dust until no more will
stay on the enclosure. For the US and CA, wheat flour, corn flour; or grain dust is used. The IEC

and EU, a dust with a thermal conductivity of no more than 0,10 W/(m x K) measured at (100 + 5) °C.
2 The orientation is specified as a Specific Condition of Use.

Acronyms

3S | 54 i 2-WISE| 2 Wire Intrinsically Safe Etheet IEC
and 50

4and 4X | 55
an 12K . ATEX | Explosion Protection for EU IS.
5152 13 | 54 J

layer ignition temperature.

UK (UKEX)

@ UK

CA

Temporary immersion

APPROVED

Continuous immersion

FM Approvals can also issue IECEx Test Reports, Quality Assessment Reports and Certificates of Conformity.

O o0 ~N 60 O AN -,

High pressure/temperature
water jet

Approximate US enclosure type equivalent to IPXX

Type — IP Type — IP

6 and 6P | 67

International Electrotechnical Commission
Intrinsic Safety

CA | Canada NFPA | National Fire Protection Association
CE Code| Canadian Electrical Code (CSA C22.1) [ INEC® | National Electrical Code® (NFPA 70)
EPL | Equipment Protection Level UKEX | Explosion Protection for UK
EU | European Union UK
FISCO

United Kingdom

Fieldbus Intrinsically Safe Concept US | United States of America




