
30  

HGAE/HGAN/HGAD 

Motors used within a hazardous location require a higher 
level of protection against the risk of harmful occurrences. 

Regal Australia HGA motors are available in the three most 

common high protection configurations, Ex e, Ex nA and 

Ex tD, supplied with protection ratings IP55, IP65 or IP66. 
HGA Hazardous area motors are available in motor frame 

sizes 80 to 315, with 315 frame available Ex nA and Ex tD 
only. Combinations of protection such as Ex e and Ex tD or 
Ex nA and Ex tD are also available. 

International and Australian standards 

IEC or AS/NZS 61241.1 specify general requirements for 
the selection of electrical equipment, and its installation 

and maintenance to ensure safe use in areas where 
flammable materials are generated, prepared, processed, 

handled, stored or otherwise used, and which are therefore 
potentially hazardous. 

The term ‘flammable material’ includes gases, vapors, 

liquids, mists, solids and dusts, but does not include 

those materials which are specifically manufactured as 
explosives or materials which are inherently explosive. 
The requirements of the listed standards apply only to the 
use of electrical equipment under normal or near normal 

atmospheric conditions. 

The requirements specified for hazardous location electrical 

equipment are supplementary to and not alternative to 
any requirements which would apply to equipment and 
installations in non-hazardous areas (see AS/NZS3000). 

Paint 

Standard color finish for the hazardous area range is RAL 

7030 Stone Grey, with primary option of RAL 1004 Golden 
Yellow for HGAE. Other colors are available on request. 

Motor protection types 

HGAE - Ex e 

Ex e motor protection designates Increased safety as 
outlined in IEC, EN or AS/NZS 60079-7. 

The increased safety (Ex e) type of protection describes 
electrical equipment that does not produce arcs or sparks 

in normal service in which additional measures are applied 
so as to give increased security against the possibility of 
excessive temperatures and of the occurrence of arcs and 

sparks. 

Increased safety (Ex e) motors are suitable for Class I, 
Zone 1, Group II (A,B&C) hazardous areas, and Regal 
Australia provides for a temperature class of T3 (200°C) in 
a 40°C ambient (see next page for explanations of classes, 

zones and groups). 

Ex e Protection - tE time  

t
E
 time is the time it takes for the stator winding or rotor 

cage to heat up from normal operating temperature, at 

the highest permitted ambient temperature, to the highest 

permitted limit temperature (temperature class), with the 
rotor locked and the stator winding loaded with the starting 
current. 

For selection and 

setting of suitable 

current dependent 

protection the t
E
 time 

and the ratio of locked 

rotor current to nominal 

current are used. In the 

case of a rotor locking, 

this device must cut 

off the supply within 
the specified t

E
 time, 

which is listed in the 
performance data. 

HGAN - Ex nA 

Ex nA motor protection designates Non-sparking as 

outlined in IEC, EN or AS/NZS 60079-15. Non-sparking 

(Ex nA) type of protection describes electrical equipment 
that, in normal operation, is not capable of igniting a 

surrounding explosive atmosphere, and a fault capable of 

causing ignition is not likely to occur. 

Non-sparking (Ex nA) motors are suitable for Class I, 
Zone 2, Group II (A,B&C) hazardous areas, and Regal 
Australia provides for a temperature class of T3 (200°C) 
in a 50°C ambient. 

HGAD - Ex tD 

Ex tD motor protection designates dust-excluding ignition 

proofing as outlined in IEC or AS/NZS61241 series of 

standards. 

Dust-excluding ignition proofing (Ex tD) type of protection 
describes electrical equipment which is enclosed so that 
it excludes dust, and which will not permit arcs, sparks or 
heat otherwise generated or liberated inside the enclosure 
to cause ignition of exterior accumulations or atmospheric 

suspensions of a specific dust on or in the vicinity of the 
enclosure. 

Dust-excluding ignition proofed (Ex tD) motors are suitable 
for Zone 21 and 22 dust laden hazardous areas, and Regal 

Australia provides for a temperature class of T4 (135°C) in 
a 50°C ambient. 

Motors for hazardous areas
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Hazardous area classifications 

Hazardous areas fall into two categories; hazards due to 
flammable gases (vapors or mists), and hazards due to 
combustible dusts (fibres or particles).

Gaseous hazards 

Explosive gas atmospheres are classified into zones 

based on the frequency and duration of their occurrence 
as below:

Zone 0: an area in which an explosive gas atmosphere 
is present continuously, for long periods, or is 
present frequently.

Zone 1: an area in which an explosive gas atmosphere is 
likely to occur in normal operation occasionally.

Zone 2:  an area in which an explosive gas atmosphere is 
not likely to occur in normal operation, and if it 
does occur it will exist for a short period only. 

Electrical apparatus for potentially explosive atmospheres 
is divided into the following groups:

Group I: mines susceptible to fire damp (methane).
Group II:  other industries.

High surface temperatures can cause ignition of flammable 

gases or vapors therefore the surface temperature of 

equipment in hazardous areas must not exceed the ignition 

temperature of these gases or vapors.

Group I electrical equipment may not have a surface 
temperature that exceeds 150°C where coal dust can form 
a layer, and 450°C for internal surfaces where the above 
risk is avoided by sealing against ingress or dust.

Group II electrical equipment may not have a surface 
temperature that exceeds its specified temperature class, 

as listed in the table below:

Electrical apparatus of Group II may be subdivided  
according to the nature of the potentially explosive 
atmosphere for which it is intended.

Group specification and characteristics of some common 

flammable liquids, gases, and vapors are listed in the table 

below:

Note: The data given in this table is derived from NFPA 

325M. Flashpoint is the lowest temperature at which a 
material gives off sufficient vapor to form an explosive gas/

air mixture in the air immediately above the surface.

Equipment within a specific group may only be used within 
a location with an equal or less level of hazard. Allowable 
groups are summarized in the table below:

Temperature 
class of electrical 
equipment

Maximum surface 
temperature of 
electrical equipment

Ignition temperature of 
gas or vapor

T1 ≤ 450°C > 450°C

T2 ≤ 300°C > 300°C

T3 ≤ 200°C > 200°C

T4 ≤ 135°C > 135°C

T5 ≤ 100°C > 100°C

T6 ≤ 85°C > 85°C

Material
Boiling point 
[ °C ]

Flash point 
[ °C ]

Ignition temp. 
[ °C ] Gas group

Acetone 56 -20 465 IIA

Acetylene -83 Gas 305 IIC

Ammonia -33 Gas 651 IIA

Benzene 80 12 498 IIA

Butane -1 Gas 287 IIA

Carbon 
monoxide

-192 Gas 609 IIA

Ethane -89 Gas 472 IIA

Ethyl 
alcohol

78 55 363 IIA

Ethylene -104 Gas 450 IIB

Heptane 98 -4 204 IIA

Hydrogen -252 Gas 500 IIC

Hydrogen 
cyanide

26 -18 538 IIB

Methane -162 Gas 537 IIA

Propane -42 Gas 432 IIA

Toluene 111 4 480 IIA

Gas group Allowable equipment group

IIA IIA, IIB, IIC

IIB IIB, IIC

IIC IIC



32  

Combustible dust hazards
Many dusts which are generated, processed, handled and 
stored, are combustible. When ignited, they can burn rapidly 
and with considerable explosive force if mixed with air in 
the appropriate proportions. Electrical apparatus used in 

locations where this hazard is present, requires adequate 
protection so as to reduce the likelihood of ignition of the 

external explosive atmosphere.

Areas where dusts, flyings and fibres in air occur in 
dangerous quantities are classified as hazardous and are 

divided into three zones according to the level of risk.

Zone 20: An area in which combustible dust, as a cloud, 
is present continuously or frequently during normal 
operation, in sufficient quantity to be capable of producing 
an explosive dust/air mixture, and/or where layers of dust 
of uncontrollable and excessive thickness can be formed.

Zone 21: An area not classified as Zone 20 in which 
combustible dust, as a cloud, is likely to occur during 
normal operation, in sufficient quantities to be capable of 

producing an explosive dust/air mixture.

Zone 22: An area not classified as Zone 21 in which 
combustible dust clouds may occur infrequently, and 
persist for only a short period, or in which accumulations or 
layers of combustible dust may be present under abnormal 
conditions and give rise to combustible dust/air mixtures. 

Where, following an abnormal condition, the removal of 
dust accumulations or layers cannot be assured then the 
area is to be classified. 

Ignition protection is based on the limitation of the maximum 

surface temperature of the enclosure and on other surfaces 

which could be in contact with dust and on the restriction of 
dust ingress into the enclosure by the use of dust tight or 
dust protected enclosures.

The following table summarizes the relationship between 
temperature class, surface temperature and cloud or layer 
ignition temperature (whichever is the lower).

Specifications and characteristics of some common 

combustible dusts are listed in the table below: 

Material 

Minimum ignition 
energy  
[ mJ ]

Ignition temperature

Cloud  
[ °C ]

Layer  
[ °C ]

Aluminium 15 550 740

Cellulose 80 480 270

Corn 40 400 250

Flax 80 230 430

Polypropylene 30 420 -

Rayon 2400 520 250

Rice 50 440 220

Rubber (synthetic) 30 320 -

Sugar 30 370 400

Wheat flour 50 380 360

Temperature class of 

electrical equipment

Maximum surface 

temperature of 

electrical equipment

Cloud or layer ignition 
temperature of dust

T1 ≤ 450°C ≥ 500°C
T2 ≤ 300°C ≥ 350°C
T3 ≤ 200°C ≥ 250°C
T4 ≤ 135°C ≥ 185°C
T5 ≤ 100°C ≥ 150°C
T6 ≤ 85°C ≥ 135°C


