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General Information

Training covers various aspects of hazardous area technology including ATEX, DSEAR,
equipment protection concepts, equipment installation, maintenance etc.

Examples of training courses which are regularly provided are listed below. These can be
tailored to particular industry or site requirements. The course lengths indicated are
typical, but courses of longer or shorter duration can also be arranged.

Introduction to Hazardous Areas

A one day course providing essential information on the main principles of hazardous
areas, risks, ignition properties, the different types of protection for electrical apparatus in
flammable atmospheres, the essentials of installation requirements, equipment
certification, ATEX Directives etc.

Electrical Apparatus and Hazardous Areas: 2 day course

A detailed course which includes information on equipment requirements, installation and
maintenance and is supported with practical exercises. Day one of the course covers
essential theory, applicable standards, European Directives including ATEX Directives,
and information on the different types of protection for hazardous area electrical
apparatus (Ex d, e, ia/ib, p, n, etc.). Day two builds on the information of the first day and
covers installation, earthing, inspection and maintenance aspects. A series of practical
exercises consolidate the information and make the course highly suitable for those
requiring a safe and sound understanding of this subject.

ATEX Training

Basic Awareness Course

A half day course explaining the requirements of the ATEX Directives both in terms of
the importance to equipment manufacturers and to the end user. The procedures for
CE Type Examinations and for Conformity Assessment are explained and the
implications of the Directive for the safety and health of workers potentially at risk from
exposure to flammable atmospheres are considered together with the basic
requirements of the DSEAR regulations in the UK.

H   Hazardous areas are defined by three main criteria:

 The type of hazard
 The likelihood of the hazard being present in flammable concentrations
 The (auto) ignition temperature of the hazardous material
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The type of hazard (Groups)

The hazard will be in the form of a gas, vapour, dust or fibre.

Gases and Vapours

Gases and vapours are categorized in terms of their ignition energy or the maximum
experimental safe gap (in respect of flameproof protection). This categorization leads
to the Gas Groups:

Mining Surface Industry
Group I Group II

Methane
IIA IIB IIC

Propane Ethylene Hydrogen

(The gases noted in the table are typical gases for each group.)

Group IIC is the most severe group. Hazards in this group can be ignited very easily
indeed.

Equipment marked as suitable for Group IIC is also suitable for IIB and IIA.

Equipment marked as suitable for IIB is also suitable for IIA but NOT for IIC.

If equipment is marked, for example, Ex e II T4 then it is suitable for all subgroups IIA,
IIB and IIC.

Dusts and Fibres (Group III)

Group III is subdivided into three sub groups:

IIIA Combustible flyings

IIIB Non-conductive dust

IIIC Electrically conductive dusts

Dusts and fibres are also defined in terms of their ignition properties including dust
cloud ignition properties.
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The likelihood of the hazard being present in flammable concentrations (Zones)

The likelihood of the hazard being present in flammable concentrations will vary from
place to place. A location very close to an open source of hazard will have a high
likelihood of a flammable atmosphere. On the other hand, outside a flanged pipe
containing a flammable liquid, the likelihood of a flammable atmosphere being present
is much lower since it will only occur if the flange leaks. Rather than work with an
infinite range of possibilities, three zones are defined.

Gases and Vapours

There are three zones for gases and vapours:

Zone 0 Flammable atmosphere highly likely to be present - may
be present for long periods or even continuously

Zone 1 Flammable atmosphere possible but unlikely to be
present for long periods

Zone 2
Flammable atmosphere unlikely to be present except for
short periods of time - typically as a result of a process

fault condition.

Zone zero is the most severe zone (the highest probability of flammable atmosphere
presence). Equipment for this zone needs to be very well protected against providing a
source of ignition.

Dusts

There are three zones for dusts:

Zone 20 Dust cloud likely to be present continuously or for long
periods

Zone 21 Dust cloud likely to be present occasionally in normal
operation

Zone 22 Dust cloud unlikely to occur in normal operation, but if it
does, will only exist for a short period

The (auto) ignition temperature of the hazardous material (Temperature Classes)
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As well as considering the protection against electrical arcs and sparks igniting a
flammable atmosphere, consideration needs to be given to the surface temperature of
equipment. (Most electrical apparatus dissipates some heat!) Flammable materials are
categorized according to their ignition temperature. Again, rather than work with an
infinite range, six temperature classes are defined as follows:

T-Class Hazards which will not ignite at temperatures below:
T1 450°C
T2 300°C
T3 200°C
T4 135°C
T5 100°C
T6 85°C

The bigger the T-number the lower is the temperature.

The Temperature classification will be marked on items of equipment. If the hazardous
area in which you are installing equipment has gases or vapours with a low autoignition
temperature then you will need equipment with a bigger T-Number so as to ensure that
any hot surfaces on the equipment will not ignite the hazard.

For example, if a hazard has an autoignition temperature of 180°C, then it would be
safe to use equipment which is marked T6 or T5 or T4. It would not be safe to use
equipment marked T3 or T2 or T1 as this equipment could exhibit surface temperatures
which are hot enough to ignite the hazardous atmosphere.

Don't forget that, unless the certification documents state otherwise (in which case there
will be an addition to the T-Classification code on the equipment label such as T4 (60°C
Amb)) the equipment is only certified in ambient temperatures up to 40°C. If exposed to
higher temperatures there are two possible dangers. First the stated T-Class
temperature may be exceeded and secondly safety components within the equipment
could fail to an unsafe condition. If you expect equipment to be subjected to
temperatures above 40°C (such as in direct sunshine or in a roof space) you should
install equipment which is certified for a higher ambient temperature.

Protecting Electrical Apparatus to make it suitable for use in hazardous areas

Electrical apparatus for use in hazardous areas needs to be designed and constructed
in such a way that it will not provide a source of ignition. There are ten recognized
types of protection for hazardous area electrical apparatus. Each type of protection
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achieves its safety from ignition in different ways and not all are equally safe. In
addition to the equipment being suitable for the Gas Group and the Temperature Class
required, the type of protection must be suitable for the zone in which it is to be
installed. The different types of protection and the zones for which they are suitable are
as follows:

X-Condition on Certificate

Remember to always check to see if the Certificate number marked on the
equipment label ends with the letter X. If it does, then there are some special
(unusual or restrictive) conditions of installation or use. You must check the certificate or
ATEX documentation pack which was supplied with the equipment to understand the
special conditions and ensure your installation / use will fully comply. Failure to
understand and comply with X-conditions means that the equipment is being used
outside its certification conditions and may not be safe.

General Form of Hazardous Area Electrical Equipment Marking
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If the code contains just the letters "II" (without a sub group letter: A, B or C) then
the equipment is suitable for all surface industry sub groups: IIA, IIB and IIC

If the EEx ia or Ex ia appears in brackets: [EEx ia] or [Ex ia] then the equipment
is Associated Apparatus and is intended to be located in the non-hazardous
area. (This will be found on equipment such as zener barriers and galvanic
isolators which are the safety interface units for an intrinsically safe circuit which
is connected to the output terminals of the Associated Apparatus.

General Form of ATEX Marking

It is not uncommon for equipment to be designed to be suitable for both
Gas/Vapour and Dust hazards, so the Equipment Category may show both
Gas/Vapour and Dust categories, for example: II 2G 2D would mean the
equipment was suitable for Gas/vapour zones 1 and 2 and dust zones 21 and 22
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Marking of Equipment for Du st Hazard Locations

Equipment marking can get horribly complex. Equipment certified to both IEC and
European requirements adds to the complexity as does equipment intended for both
gas/vapour and dust hazards. The best guidance I can give you is to look at the label
information and see if you can find the bits of information which are relevant to your
situation / use. Don't let all the other stuff befuddle you!

Also, be aware that the types of protection and the way in which the codes are applied
are always changing. (Like, for example, the fact that the first E of EEx has now been
dropped and we are back to Ex, which is where we were years ago!) So don't be put off
if the code form does not exactly follow the above examples.

The types of Protection,

N-Type protection

Code: Ex n

Suitable for zone 2 use. (Not suitable for zones 1 or 0) Equipment Category 3G.
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Relies of good engineering and robust construction to ensure that, in normal operation,
there are no ignition-capable parts. (ie no sparking parts and not hot surfaces.)

Increased Safety

Code: Ex e

Suitable for zones 1 and 2. (Not suitable for zone 0) Equipment Category 2G.

Relies of good engineering and robust construction to ensure that, in normal operation
and under specified fault conditions, there are no ignition-capable parts. (ie no sparking
parts and not hot surfaces.)

Used for lighting, junction boxes, rotating machines. One of the three most popular
types of protection.

Used for lighting, junction boxes, rotating machines and instrumentation

Flameproof

Code: Ex d

Suitable for zones 1 and 2. (Not suitable for zone 0) Equipment Category 2G.

Relies on the equipment enclosure being strong enough to withstand an internal
explosion in such a way that there is no ignition of an external explosive atmosphere.
Joints in the enclosure (for example enclosure openings) will have machined flange
surfaces which are closely tolleranced such that flame transmission across the flange is
prevented.

Used for lighting, junction boxes, rotating machines. One of the three most popular
types of protection.

Purge - Pressurize

Codes: Ex px, Ex py, Ex pz

Ex px: suitable for zones 1 and 2 (not zone 0). Equipment Category 2G

Ex py: suitable for zones 1 and 2 (not zone 0). Equipment Category 2G

Ex pz: suitable for zone 2 (not zones 1 and 0). Equipment Category 3G

Basic principle is that the enclosure containing the electrical equipment is first purged with clean
(non-hazardous) air (to ensure there is no internal hazardous atmosphere) and then subjected to
a small overpressure to ensure that any external hazardous atmosphere cannot enter the
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enclosure. Since there will normally be some leakage from the enclosiure, the overpressure air
supply must be continuously connected.

The installer may have to ensure that the appropriate alarm indication or automatic shut-off is
provided and will operate if the pressure falls below the permitted minimum. Consult the
equipment documentation for details.

Mostly used for control panels etc.

Purging is also used as a pre-start up operation for some hazardous area rotating machines.

Oil immersion

Code Ex o

Suitable for zones 1 and 2. (Not suitable for zone 0) Equipment Category 2G.

The idea is to submerge the electrical equipment under oil - thus preventing any
ignition-capable parts from coming into contact with a surrounding explosive
atmosphere.

This type of protection is not common. It may be used for such equipment as
transformers and for some control electronics (which cannot be designed to comply
with, for example, intrinsic safety). There are various practical difficulties such as the
change in oil volume with temperature - thus preventing the use of a sealed enclosure
and requiring a breathing device which will not allow damp air (which could degrade the
oil) to enter etc.

Quartz filling

Code Ex q

Suitable for zones 1 and 2. (Not suitable for zone 0) Equipment Category 2G.

The Ex q enclosure if filled with sand so that flame transmission (from any ignition
capable part within the enclosure) is prevented.

Usually used for low current applications including small power supplies for weighing
apparatus etc. The technique is not particularly commonly used.
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Encapsulation

Code Ex m, Ex ma, Ex mb, Ex mc

Ex m: suitable for zones 1 and 2 (not zone 0). Equipment Category 2G

Ex ma: suitable for zones 0 and 1 and 2. Equipment Category 1G

Ex mb: suitable for zones 1 and 2 (not zone 0). Equipment Category 2G

Ex mc: suitable for zone 2 (not zones 1 and 0). Equipment Category 3G

The electronics is encapsulated (in, for example and epoxy resin) which prevents and internal
ignition-capable parts igniting the surrounding explosive atmosphere. The T-Class will refer to the
maximum temperature the external surface will exhibit.

Mostly used for small and low cost items because repair is not possible. (It's a solid block of resin
which you can't get in to!)

Encapsulation

Code Ex m, Ex ma, Ex mb, Ex mc

Ex m: suitable for zones 1 and 2 (not zone 0). Equipment Category 2G

Ex ma: suitable for zones 0 and 1 and 2. Equipment Category 1G

Ex mb: suitable for zones 1 and 2 (not zone 0). Equipment Category 2G

Ex mc: suitable for zone 2 (not zones 1 and 0). Equipment Category 3G

The electronics is encapsulated (in, for example and epoxy resin) which prevents and internal
ignition-capable parts igniting the surrounding explosive atmosphere. The T-Class will refer to
the maximum temperature the external surface will exhibit.

Mostly used for small and low cost items because repair is not possible. (It's a solid block of resin
which you can't get in to!)

Intrinsic Safety

Code: Ex ia, Ex ib, Ex ic

Ex ia: suitable for zones 0 and 1 and 2. Equipment Category 1G
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Ex ib: suitable for zones 1 and 2 (not zone 0). Equipment Category 2G

Ex ic: suitable for zone 2 (not zones 1 and 0). Equipment Category 3G

The equipment is designed such that the electrical power available within the circuit is below the
minimum ignition level for the gas group concerned. There will be some Associated Apparatus
(such as a zener barrier or galvanic isolator) located in the non-hazardous area to ensure that
this low energy state remains true even under fault conditions.

Intrinsic safety 'ia' is probably the single safest (non-ignition-capable) type of protection.

The Associated Apparatus will have the code in square brackets, for example [Ex ia] IIC would
indicate associated apparatus suitable for an 'ia' circuit loop and whose output could go to an
intrinsically safe circuit in gas groups IIa, or IIB or IIC. (Note that the "IIC" is outside the brackets,
indicating the output can go to IIC. Also note the code for associated apparatus does not have a
T-Class. (Since the associated apparatus is not going to be installed in the hazardous area we
are not concerned about hot surfaces igniting the hazardous atmosphere!)

Because the power available to the intrinsically safe circuit in the hazardous area is limited by the
function of the associated apparatus, it is permitted to use certain uncertified "simple apparatus"
in an intrinsically safe circuit. Simple apparatus is limited to non-energy storing equipment such
as junction boxes, thermocouples, switches etc.

Because an intrinsically safe circuit may contain uncertified apparatus and because it is
important to ensure that the intrinsically safe circuit is not jeopardised by coming into contact with
other circuits, intrinsically safe circuits should always be clearly identified. This is commonly done
by using cable with a light blue outer sheath for intrinsically safe circuits.

Intrinsic safety is used for instrumentation, measurement and control functions. It clearly cannot
be used for anything where the equipment requires more than around 30V or more than around
40mA. (Minimum ignition curves are used to determine the permissible current at differing
voltages.)

Intrinsic safety in one of the three most popular and widely used types of protection.

Equipment
Code Description Suitable for

zones...
Equipment
Category ...

Ex ia Intrinsic safety 'ia' 0, 1, 2 1G
Ex ib Intrinsic safety 'ib' 1,2 2G
Ex ic Intrinsic Safety 'ic' 2 3G
Ex d Flameproof protection 1,2 2G

Ex p Purge/pressurized
protection 1,2 2G
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Ex px Purge/pressurized
protection 'px' 1,2 2G

Ex py Purge/pressurized
protection 'py' 1,2 2G

Ex pz Purge/pressurized
protection 'pz' 2 3G

Ex e Increased safety 1,2 2G
Ex m Encapsulation 1,2 2G

Ex ma Encapsulation 0,1,2 1G
Ex mb Encapsulation 1.2 2G
Ex mc Encapsulation 2 3G
Ex o Oil immersion 1,2 2G

Ex q Sand / powder (quartz)
filling 1,2 2G

Ex n Type - n protection 2 3G

Ex s Special protection Normally 1 and
2

Equipment complying with European (CENELEC) standards will frequently bear the
code EEx (as opposed to Ex) But note that the use of EEx is being phased out, and
equipment designed and certified to the latest editions of the European Standards will
be coded Ex... (as opposed to EEx...).

In general, the European standards for hazardous area electrical equipment are
technically identical to the IEC (International Electrotechnical Commission) standards.
Equipment manufacturers oftenh have their equipment designs certified to both the
European and IEC requirements so that they can market their equipment worldwide.
This does, unfortunately make the equipment labelling plate more complex

Types of Protection for Equipment for Dust Hazard Locations

Equipment
Code Description Suitable for

Zones...
Equipment
Category ..

tDA20 Protection by enclosure 20, 21, 22 1D
tDB20 Protection by enclosure 20,21,22 1D

iaD Intrinsic Safety 20,21,22 1D
maD Encapsulation 20,21,22 1D

tDA21 Protection by enclosure 21,22 2D
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tDB21 Protection by enclosure 21,22 2D
ibD Intrinsic Safety 21,22 2D

mbD Encapsulation 21,22 2D
pD Pressurization 21,22 2D

tDA22 Protection by enclosure 22 3D
tDB22 Protection by enclosure 22 3D

icD Intrinsic Safety 22 3D

Equipment Protection Levels - EPL
From 2007 onwards, the IEC Technical Standards in the series IEC 60079,
and in particular IEC 60079 Part 14, have recognised that there may be
occasions where it is necessary to increase, above the normal levels, the
protection against ignition sources. This concept allows for consideration of risk
(ie consequences of an explosion) as opposed to just the probability of a
flammable atmosphere existing - the conventional selection criteria between
the types of protection and the zone of use.

Three Equipment Protection Levels are specified as shown in the table below.

In normal circumstances the effect of these EPLs will be to retain the normal
zone/equipment protection relationship. If, however, the risk is considered
especially severe, then the required EPL for the zone may be increased.
Similarly, if the risk is deemed to be especially small or negligible, the EPL may
be reduced from the norm.

The following two tables show the normal relationship between EPL and zone,
and the EPL awarded to each type of protection.

Equipment Protection Level
(EPL) Normal Applicable Zone(s)

Ga 0 (and 1 and 2)
Gb 1 (and 2)
Gc 2
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Equipment
Code Description EPL

Ex ia Intrinsic safety 'ia' Ga
Ex ib Intrinsic safety 'ib' Gb
Ex ic Intrinsic Safety 'ic' Gc
Ex d Flameproof protection Gb
Ex p Purge/pressurized protection Gb

Ex px Purge/pressurized protection 'px' Gb
Ex py Purge/pressurized protection 'py' Gb
Ex pz Purge/pressurized protection 'pz' Gc
Ex e Increased safety Gb
Ex m Encapsulation Gb

Ex ma Encapsulation Ga
Ex mb Encapsulation Gb
Ex o Oil immersion Gb
Ex q Sand / powder (quartz) filling Gb
Ex n Type - n protection Gc

Ex s Special protection
Refer to equipment

marking and
documentation

For dust hazards, the EPLs are as follows:

Equipment Protection Level
(EPL) Normal Applicable Zone(s)

Da 20 (and 21 and 22)
Db 21 (and 22)
Dc 22

Standards

There are various standards which give details of hazardous area requirements. In the main, the IEC
standards are now parallel voted by CENELEC (Europe). New standards are being introduced at a
bewildering rate and it is always worth checking against, for example, the BSI website. (See Useful
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Links Page)

It is important for equipment designers to design to the latest edition of ATEX harmonised standards -
the up to date list can be found on the EC ATEX website. (See Useful Links Page)

Gradually, the technical standards for the technology for gas/vapour hazards and those for dust
hazards are being incorporated into the same series. For example IEC 60079-10 covers area
classification IEC 60079-10-1 deals with gas/vapour hazards and IEC 60079-10-2 deals with dust
hazards. Similar numbering will apply for other aspects such as installation.

Top level standard

EN1127-1 Explosive atmospheres: Explosion prevention and protection. Part 1: Basic concepts
and methodology

Standards for Equipment

IEC 60079- ELECTRICAL APPARATUS FOR EXPLOSIVE GAS
ATMOSPHERES

Part 0 General requirements
Part 1 Construction and test of flameproof enclosures of electrical

apparatus
Part 2 Electrical apparatus - type of protection ‘p’
Part 3 Spark test apparatus for intrinsically safe circuits
Part 4 Method of test for ignition temperature
Part 5 Powder filling ‘q’
Part 6 Oil-immersion ‘o’
Part 7 Increased safety ‘e'
Part 11 Construction and test of intrinsically safe and associated apparatus
Part 15 Electrical apparatus for explosive gas atmospheres, type of

protection ‘n’
Part 18 Encapsulation ‘m’
Part 25 Intrinsically safe systems
Part 26 Special requirements for construction test and marking of zone 0

electrical apparatus
Part 27 Fieldbus intrinsically safe concept (FISCO)
Standards for Installation etc. (gases and vapours)

IEC 60079- ELECTRICAL APPARATUS FOR EXPLOSIVE GAS ATMOSPHERES
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Part 10 Classification of hazardous areas
Part 14 Installation (and selection) of equipment in hazardous areas
Part 17 Inspection and maintenance of equipment

Note that the 60079 series of standards will gradually address dust hazards as well as
gas/vapour hazards. The standard number will have an additional suffix 1 or 2. Thus, for
example, 61241-14 (see below) will be replaced by 60079-14-2 [installation for equipment in
dust hazards], with 60079-14-1 dealing with installations in gas/vapour hazards.

Standards for Dust Hazard Equipment and Installation

IEC 61241 ELECTRICAL APPARATUS FOR USE IN THE PRESENCE OF
COMBUSTIBLE DUST

Part 0 General Requirements
Part 1 Protection by enclosure ‘tD’
Part 2-1 Methods for determining the minimum ignition temperature of dusts
Part 2-2 Method for determining the resistivity of dust in layers
Part 2-3 Method for determining minimum ignition energy of dust air mixtures
Part 4 Type of protection ‘pD’
Part 10 Classification of areas where combustible dusts are or may be present
Part 11 Protection by intrinsic safety ‘iD’
Part 14 Selection and installation
Part 17 Inspection and maintenance
Part 18 Protection by encapsulation ‘mD’

Refrence :
http://www.hexagontech.co.uk/hazard_basics.htm
Electrical Apparatus and Hazardous Areas by Robin Garside. 5th Edition 2007
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