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CORTEM GROUP
To be sure to be safe

Since 1968 Cortem S.p.A. has been designing and manufacturing protect-

ed electrical equipment intended for installation in areas at risk of explo-
sion and fire. Thanks to constant technological innovation and continuous
improvement, today it is a leading company in the industry, able to offer
a wide range of solutions suitable for on-shore and off-shore applications.

The special feature of Cortem Group - which includes the Cortem, Elfit e
Fondisonzo brands - consists in its long-standing experience accrued in
the sector, resulting in the ability to not merely supply Ex products, but
custom-made solutions as well. All of our products are designed and manu-
factured in-house with various protection methods such as 'Ex d' explosion
proof, 'Ex e' enhanced safety, 'Ex de' mixed, 'Ex n' no sparking, using
aluminium alloy, stainless steel and top quality plastics materials. The alu-
minium alloy used by Cortem has exceeded the tests required by standards
EN60068-2-30 (hot/humid cycles) and EN60068-2-11 (salt mist tests). All
our aluminium alloy products are protected by RAL 7035 polyester coat-
ing. This treatment is a Cortem Group exclusive and ensures long-term
protection. Cortem Group's production may be summarised as follows:

e lighting fixtures, obstruction signalling lighting fixtures, portable lamps
and projectors.

e Enclosures for shunting and pulling, push button panels.

e Signalling and control equipment, sockets and plugs.

e Cable glands and fittings.

e Special designs: electrical panels and control batteries according to
customer's specifications.

90% of our production is intended for the Qil & Gas sector, both off-shore
and on-shore, but also chemical and pharmaceutical industries, as well
as all those process areas characterised by the presence of explosive at-
mospheres such as grain silos, wood mills and paper mills. Every year we
invest part of our resources in developing innovative products to address
the market's needs. That is why our R&D department devises the best solu-
tions considering regulatory, installation, safety and market price aspects.
With over 30 agencies, 90 distributors, 7 partners and 3 de-centralised
production facilities, Cortem assures a qualified local presence in the
world. Cortem deems 'de-localising' does not mean transferring plants,
means, know-how and resources to low-cost Countries, but rather repli-
cating a winning model of industrial organisation where environmental



safety, product quality, compliance with standards, technical support and

market after-sale support are the foundations of our Corporate Mission.
The Pay Off "to be sure to be safe" represents the pride and passion for
what we design and produce.

Il Pay Off “to be sure to be safe” rappresenta I'orgoglio e la passione
verso cid che progettiamo e produciamo.

QUALITY AND ENVIRONMENTAL MANAGEMENT SYSTEM

The unquestionable quality of our explosion proof products and automated
production systems is one of the principles that lead the activity of Cortem
Group in order to ensure both the safety of persons and of the environ-
ment.

The production process, entirely managed in-house, is controlled by a Cer-
tified Quality System according to the requirements of UNI EN 9001:2008
Rule, providing Quality Plans expressly set for the design, production,
control and service of such equipment, constantly checked by a well de-
fined body. The production facilities and production procedures also com-
ply with the standards of international Rule UNI EN ISO 14001:2004 on
the Environmental Management System.

CERTIFICATIONS

All our products are certified according to European ATEX standards, to
international IEC Ex rules and the regulatory process for compliance with
the provisions of the Customs Union formed by Belarus, Kazakhstan and
the Russian Federation (GOST TR CU) is ongoing. The respect of these
strict construction standards guarantee the safety of those who work daily
on plants and the environmental protection of the workplace.

THE "NO FAKE" PROJECT

CORTEM Group ensures the quality and authenticity of its products and
fight the distribution of imitations and fakes on the international market
through the "No fake" project. The authenticity of the products is guaran-
teed by the application of an adhesive label that, by 2015, is square in
shape, with 3D matrix, alphanumeric code and reading QR code for use
with your smart phone. The correctness of the alphanumeric code can be
verified on Cortem web-site www.cortemgroup.com.
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he classification
of areas at risk of explosion
(EN 60079-10)

n industrial plants such as oil, chemical, petrochemical, and gen-
erally in places with potentially explosive atmosphere and during
storage and processing, it is possible that flammable substances
such as gas, gaseous liquids and explosive dusts, are emitted in
the atmosphere, generating the "bubbles" that, depending on their specific
weight, may deposit on the ground or remain volatile rising upwards, with
a concentration in risk of explosion if ignited by an external ignition source
such as simple ambient temperature or overheating of the equipment if not
properly sized. It is therefore essential to install in such environments suit-
able metal or non-metal powerboard-fitted equipment, in order to prevent
itself, if not properly sized, from being an additional source of ignition for a
likely explosion. Think of being in a potentially explosive plant in which you
should install suitable devices able to operate even in the presence of gas
and/or dust posing the risk of explosion and try to consider what would be
the appropriate equipment for the purpose:
1. Understand how to be present and able to fully operate in managing that
plant and/or part of it.
2. Optimize the human resources for such a management task.
3. Assess the impact on the maintenance of the equipment that will be in-
stalled to operate in the plant.
The above analysis leads us to the logic conclusion that, in order to operate
safely, it is essential that the equipment and materials to be installed must be
manufactured and tested to withstand, without being subject to permanent

Introduction to the selection of electrical equipment CORTEM
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o The classification of areas at risk
of explosion (EN 60079-10)
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Fig 1. Floor plan example with
hazardous zones due to the
presence of 1st and 2nd degree
hazardous sources.

deformation, electro-mechanical stresses arising not only from explosions,
but also from the effects caused by possible short circuits of electrical devices
they are fitted with.

Cortem Group, consistently aligned to reference standards, both in the field
of explosion-proof products, both in the industrial sector, pays the utmost
attention and care in the design and manufacture of its electrical equipment.

Introduction to the selection of electrical equipment
for potentially explosive environments



he construction
specifications

11 equipment suitable for the use above mentioned, should
be subject to specific regulations within the EU, such as EN
60079-0, EN 60079-1, EN 60079-7 etc., internationally the
IEC 60079-0, IEC 60079-1, IEC 60079-7 and other specific
regulations for other Countries such as Russia (GOST TR CU), Brazil (INMET-
RO), South Korea (COSHA) etc...
The construction specifications, possible with our equipment and that are clos-
est to the provisions of the industrial standard EN 61439, are shown below as an
example of assembly.

Fig 2. Construction specification comparable to Assembly

1 EN 2-61439 corresponding to the direct input type (Ex d)
referred to as "Single device enclosing all features (no internal
segregation)"
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EN 61439-2, corresponding to the direct input type (Ex d) } i A

referred to as "Terminals installed in the specific board, as vvyy INCOMING vvy

connected functional unit" e CABLES O
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e The construction specifications

Fig 4. Construction specification comparable
to Assembly 4b EN 61439-2, corresponding
to the indirect input type (Ex de) referred to as
"Terminals not installed in the specific board,
as connected functional unit"
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Fig 5. Construction
specification comparable

to Assembly 4b EN 61439-
2, with mounting structure,
corresponding to the indirect
input type (Ex de) referred

to as "Terminals not installed

[CEGE)

in the specific board, as
connected functional unit,
with added mounting
structure"
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ow to choose
the correct electrical

equipment

reat now the characteristics our enclosures must have to be
suitable to be installed in potentially explosive environments,
thereby complying with the standards EN 60079-...

types are divided into the following construction design:

« explosion proof mounting IM2 Ex d | Mb (only for stainless steel junction
boxes), according to standard EN 60079-1;

« explosion proof mounting l12G Ex d MB T..Gb or Ex d IIB + H, T.. Gb, accord-
ing to standard EN 60079-1;

« explosion proof mounting [12G Ex de MB T ... Gb or Ex de MB + H2 T.. Gb
according to the norm EN 60079-1 and EN 60079-7;

« explosion proof execution Il 2GD Ex d MB T ... Gb or Exd MB + H, T.. Gb,
according to standard EN 60079-1;

« explosion proof mounting [1I2GD Ex de MB T.. Gb or Ex de MB + H, T.. Gb
according to the norm EN 60079-1 and EN 60079-7;

« explosion proof mounting [1I2GD Ex d MC T.. Gb, according to standard EN
60079-1;

 explosion proof mounting [I2GD Ex de MC T.. Gb, according to standard EN
60079-1 and EN 60079-7;

 explosion proof mounting Ex tb [lIC Db, according with standard EN 60079-
ie EN 60079-31;

 increased safety mounting Ex and II, according with standard EN 60079-7.

To chose the equipment (excluding the cable glands and conduits), you must

have the following information:

a Classification of hazardous environments, including requirements for
equipment protection level. This classification is the responsibility of the
plant designer.

b Classification depending on the group or subgroup of electrical device due

Introduction to the selection of electrical equipment CORTEM
for potentially explosive environments




30 How to choose the correct

electrical equipment

to the presence of gas, vapours or dust. This classification is the responsi-
bility of the plant designer.

¢ Temperature class or ignition temperature of gas or vapour concerned. This
assessment is the responsibility of the plant designer.

d The minimum ignition temperature of combustible dust cloud, minimum
ignition temperature of combustible dust and the minimum ignition energy
of combustible dust cloud. This assessment is the responsibility of the plant
designer.

e External influences and workplace ambient temperature. This assessment
is the responsibility of the plant designer.

The choice, considering the equipment protection levels (EPL) and the zones,

when the classification drawings only include the zones, must be made as indi-

cated in Table 1 below (entirely derived from standard EN 60079-14).

Our equipment, suitable for Zones 1-2 and 21-22, can be used even in places

that require an EPL "Gb" OR "Db", depending on the presence of gas or dust.

The choice of the temperature class depends on the ignition temperature of

gas or vapours in which the equipment must be installed. The choice must be

made according to what is shown in Table 2 derived from standard EN 60079-

14. Temperature limitations, due to the presence of dust clouds, can cause two

events: the reduction of the minimum ignition temperature when the thickness

of the dust layer or of the thermal insulation increase, resulting in overheat-
ing of the enclosure and thus a lower heat inside/outside efficiency transfer.

Therefore, it is crucial that possible thicknesses are highlighted, in order to

make a correct sizing.

Table 1 Relationship between equipment
protection levels (EPL) and Zones

Fx'd

7 Equipment protection Table 2 Relationship between temperature class and
one ignition temperature (Table 4, standard EN 60079-14
level (EPL) 9 P
0 “Ga" Required Ignition temperature Acceptable
temperature class of gases or vapours || temperature classes
[ of the classification din °C .
1 Ga"or"Gh of places expressed in for equipment
T > 450 from T1toT6
2 f'GalforlbellorllG[Jl
T2 > 300 from T2toT6
20 “Da” T3 > 200 from T3toTé
21 rfDanornDbu T4 =135 from ThtoT6
T5 > 100 from T5t0T6
22 "Da"or"Db" or"Dc” 6 -85 T6
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he choice of cables
input / output systems
from explosion proof
enclosures

he choice of cables input / output systems from explosion proof
enclosures must comply with the requirements of EN 60079-14
standard in particular:

4.1 Cables with sheaths with low tensile strength, known as "easy
tear" cables, must not be used in areas with risk of explosion if not installed
in conduit. Thermoplastic wire of the type in polyvinyl chloride (PVC) with a
tensile strength of 2.5 N / mm?, polyethylene with a tensile strength of 15.0
N/mm? and cables elastomeric polychloroprene or chlorosulfonated or poly-
ethylene or similar polymers with a tensile strength of 15.0 N/mm?, cables
are commonly classified as "easy tear".

4.2 The cables for fixed installations must be suitable to the environmental con-
ditions and must be sheathed in thermoplastic, thermosetting or elastomeric
material and mineral insulated metal sheathed.

4.3 When there is the possibility of gas or vapor transfer through the interstices be-
tween the individual cores (conductor) of a cable, to a non-hazardous zone or to
areas with different explosion hazard, the construction and the use of the cable
must be designed in order to avoid the flame propagation (See Note 2 in Figure 6).

4.4When it’s not applicable as described in paragraph 4.3 above, must be used
mineral insulated cables, with sealing, for example with barrier cable glands
of our FGAB ... series.

4.5 The cable glands must be properly selected depending on the specific cable di-
ameter. It’s not allowed the use of sealing tapes, thermo-tightening or other ma-
terials such as fillers for the achievement of the seal diameter on the cable gland.

4.6 The choice of the cable glands must comply with the provisions of Section
10.6.2 of EN 60079-14 standard that are summarized in the Figure 6.

Introduction to the selection of electrical equipment CORTEM
for potentially explosive environments
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e The choice of cables input / output
systems from explosion proof enclosures

Fig. 6 Flowchart
for a proper
selection of cable
entry systems in
Ex d explosion
proof enclosures ‘NO

The cable glands and cables are certified
as an integral part of the equipment?

Sealed cable glands are provided
with a special compound
(barrier cable glands) according
to EN 60079-1 and certified such equipment?

‘NO

They are planned and cable glands all
of thefollowing 2:
Cable glands according to EN 60079-1
and certified suchequipment

Cables used according to the specifications referred

to in Article 9.3.2 a) of EN 60079-14 (Note 1.)

The length of the connecting cable is at least equal

to orgreater than 3 m (Note 2.)

‘NO

There are indirect entries through the use

of a combination of a housing explosion-proof

execution Ex d provided with through-sealed
and a case in Ex e 2

ino

Are there mineral insulated cables and metal
sheath, with or without plastic coating, fitted

with appropriate cable explosion proof compliant

to EN 60079-1¢

‘NO

Provision is made for tight explosion-proof
equipment specified in the documentation
or according to EN 60079-1.

The sealing device must incorporate a compound

or other suitable sealing means, around
the individual cores of thecable, which do not
allow the passage of anything. The seal
must be installed at the point of cable entry
into the equipment 2

Compliance of art.
Y—Es> 10.6.2 Of
EN 60079-14

are not required.

The choice
is in compliance with
YES » statutory and regulatory
requirements
of EN 60079-14
into force (art. 10.6.2)

The choice is
in compliance with
statutor and regulatory
requirements
of EN 60079-14
into force (art. 10.6.2)

YES

The choice is
in compliance with
statutor and regulatory
requirements
of EN 60079-14
into force (art. 10.6.2)

YES

The choice is
in compliance with
statutory and regulatory
requirements
of EN 60079-14
into force (art. 10.6.2)

YES

The choice is
in compliance with
statutory and regulatory
requirements
of EN 60079-14
into force (art. 10.6.2)

YES

In this specific case, the
certification of the
equipment should also
incorporate the
cables and cable glands,
effectively creating a
unique and indivisible
assemby.

In this specific case,
the cable glands to be
used are simple
or double seal and are
of the type barrier
(eg our cable glands
series FB... or FGAB ... )

In this specific case, the
cable glands are to be
used with single or double
seal (eg our
cable glands series
NAV... o NAVF... o
NAVN... o NEV...)

In this specific case,
the cable glands are to
be used with single or
double seal (eg our
cable glands series
NAV... o NAVF... o
NAVN... o NEV... o
UNIL...)

In this specific case, the
cable glands are to be
used with single or double
seal (eg our
cable glands series
NAV... o NAVF... o
NAVN... o NEV...)

In this specific case, the
cables will be inserted
inside on the sealing
fittings (for example our
types EYS .. or EYD ...
or...EZS...)

Note 1. With a sheath in thermoplastic material, thermosetting or elastomeric. They must be circular and compact.

Note 2.

CORTEM

Any padding or sheathing must be extruded. Any fillers must be non-hygroscopic.

The minimum cable length is defined in order to limit the potential danger due to the fransmission of flame through
the cable. For the test procedures of restricted breathing cable (Appendix E, extracted from EN 60079-14), you have
to take a piece of cable with a length of 0.5 m should be tried, once installed in a sealed 5 liters (= 0.2 liters), in
conditions of constant temperature. The cable is considered acceptable if the interval of time required to bring down
to 0.15 kPa (15 mm of water column) an internal overpressure of 0.3 kPa (30 millimeters of water column) is equal
to or greater 5 s.

Introduction to the selection of electrical equipment
for potentially explosive environments
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2.C...

and cable systems

s also very important to check the coupling system among several
enclosures that, unlike industrial equipment (complying with EN
61439 ...), requires you to put between two junction boxes specific
locking joints to avoid the propagation of an explosion should ac-
cidentally occur in one of them. As you can see from the images below, the lack
of locking joints causes not only the transfer of the explosion to the adjacent
junction box, but also generates an increase in pressure caused by the explo-
sion, resulting in a greater risk of injury.
The standard EN 60079-1, in section 13.5.3 reads "The distance from the sur-
face of the seal system closest to the junction box (or of the junction box) and

-
E
o
»
-
a
o
=
®
E
o

gering explosion

the outer wall of the junction box (or of the junction box scheduled for end
use) should be as small as possible, but in no case be greater than the size of
the conduit or sornrn, choosing the smaller between the two values” , then the
locking joint, in order to ensure the correct operation, should be positioned
in the immediate vicinity of the junction box, as pointed out in section 14.4 of
standard EN 60079-14, which says "The sealing devices for protective tubes
must be provided, or as part of the explosion proof enclosure, or immediately

Introduction to the selection of electrical equipment CORTEM
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e Conduit and cable systems

or as close as possible to the entrance of the explosion proof enclosure, using
the minimum number of accessories".

In the conduit, electrical cables or electrical conductors run inside a hard sealed
tube system and the access into explosion-proof enclosures occurs through a
sealed locking joint which prevents any accidental explosion from expanding
and propagating inside the pipe system (Fig. 7). Outside each of "Ex d" box
powerboard, therefore, is a sealed locking joint which prevents explosions from
spreading to other sectors, defines the volume of the electric "Ex d" assembly
to a value for which it has been tested and separates the part of cable electrical
installation in any system made with exposed cable. The cable plant provides
the conductors placed inside of a threaded "freez moon" tube and a fitting with
locking joint; such locking fittings must be filled with appropriate mixture.
This method effectively protects cables against mechanical and chemical dam-
age. Among its flaws, however, we highlight that possible problems may arise
in any subsequent change may be made to the system wiring.

Fig. 7 shows an example of a plant built with pipe and mounting locking joints.
The cable plant, using special cable glands, can be made with direct input, or
with indirect input.

Fig. 7 Example of cable plant system. Between one junction box
and the other case you notice the locking joints
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e Conduit and cable systems

In the cable plant with direct input, (Fig. 8) the cable glands are directly fixed
on one or more walls of the "Ex d" junction box and, thanks to their charac-
teristics, achieve the same degree of segregation of the locking joint, with the
advantage that they can be overhauled (i.e. if cable replacement is required).
In the cable plant with indirect input (Fig. 9) the cable glands will be those with
increased safety, type "Ex e" and will be fixed on one or more walls of the "Ex
e" running junction box. The passage between the "Ex e" junction box and the
"Ex d" one occurs via sealed joints.

/(r&-ﬁﬁﬁﬁﬁﬁ

Fig. 8 Example of cable plant

%: with direct input
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| "Ex d" explosion-proof
& chamber
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Fig. 9 Example of cable plant with indirect input

"Ex d" junction box

"Ex-d" sealed ™l
Ex " led bushings /
X seale E
bushings o 1
"Ex e" jun-
ction box
"Ex €" junction
box o] Il
"Ex e" cable glands "Ex e’ cable S =
glands_-
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ompliance
with industrial standards
(Low Voltage Directive)

n addition to the herein aforementioned regulations, taking into

account all issues related to construction specifications for equip-

ment suitable to operate with possibly explosive substances, Cortem

Group uses components that fully correspond to industrial regula-
tions such as EN 61439-1 and EN 61439-2 relating to the design concepts of
electrical equipment. In fact standard EN 61439-1, defines the different classi-
fications for electrical panels, classifications which depend on several factors,
such as:

+ type of assembly;

« external configuration;

» segregation way;

The type of construction, according to standard EN 61439-1, makes a distinction

between open-type powerboards, (not applicable for environment posing risk of

explosion) and closed type, the latter suitable as they include protected panels
and/or seals on all sides of the enclosures.

External configuration is divided into:

« Cabinet (column), used for larger appliances (not applicable for environ-
ments "Ex d" with explosion risk when running).

« Board, used for controlling machines or complex systems (not applicable for
environments "Ex d" with explosion risk when running).

« Box powerboard, characterized by wall-mounting. These are used primarily
for distribution at the department level or area in industrial environments.

« Multiple box powerboards, i.e. the combination of more than one power-
boards, usually sealed and with coupling fittings, each containing a functional
unit that can be one or more breakers, a starter, a complete socket lock switch
or protection one. This way you get a system of box powerboards mechani-

CORTEM Introduction to the selection of electrical equipment
for potentially explosive environments




e Compliance with industrial standards
(Low Voltage Directive)

Fig. 10 Types of switchboards according
to the segregation types
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busbars, including internal distribution system
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terminals not separated from
busbars

functional units + separation of
functional units from one other +
separation of terminals from
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functional units from one other +
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cally joined together, with or without a common mounting structure. The
electrical connections between adjacent units pass through junctions made
on adjacent sides.
The switchboards are distinguished by the type of segregation Fig. 10, (derived
from standard EN 61439-2).
In addition to all the tests necessary for obtaining product certification, accord-
ing to EN 60079-1 as certifications issued by external certification body and with
proven reliability and accredited both nationally and internationally, Cortem
Group checks all the components that will be installed inside its equipment,
adopting all testing and verification criteria set out in the reference standard
(Fig. 11).
As required by reference standards EN 60079-0, it is the manufacturer's respon-
sibility to issue a document stating the full compliance of systems it will produce,
by adopting all the sizing criteria of good engineering and strictly providing the
maximum allowable dissipation power values (W), following test reports annex-

Introduction to the selection of electrical equipment

b . 3 CORTEM
for potentially explosive environments




e Compliance with industrial standards
(Low Voltage Directive)

es to the certificate of compliance. However, Cortem Group, always attentive to
market demands, is able to provide equipment with certificate of conformity of
the component but, in this specific case, it will the responsibility of the manufac-
turer of the assembly to provide its full certification of compliance.

Therefore, after building the system, for all concerning standards EN 60079-...
and standards EN 61439-..., in accordance with the above-mentioned regula-
tions, the manufacturer of the powerboard is required to turn to the certification
body, for running the explosion-proof testing, in order to issue the Declaration of
conformity and mount the relevant plate stating the certification obtained.

Fig. 11 Typical flowchart for the
certification

Low Voltage switchgear and controlgear assemblies

Checking of the project by the original manufacturer

(1) (1) (1)

Checking by Checking by Checking by
testing calculations design rules
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Switchgear or controlgear original manufacturer
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Switchgear or controlgear manufacturer ( Declaration of Conformity )
Switchgear or controlgear original manufacturer ( Declaration of Conformity )
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I mplications and risks

deriving from the
modification of explosion
proof enclosures

n Europe, manufacturers of explosion proof enclosures and end users
must take two directives into account: Directive 2014/34/EU, govern-
ing the production of protection equipment and systems destined to be
used in potentially explosive atmospheres (ATEX), and, as far as end
users are concerned, Directive 1999/92/EC "Risks from Explosive Atmospheres"
outlining and harmonising the requirements to improve the health and safety of
the workers exposed to the risk of explosive atmospheres. It is important for de-
signers, installers and users to be aware of what they can or cannot really do and to
fully understand the implications and risks with regard to the modification of 'Ex d'
enclosures, so that the certification of the whole equipment is not affected.
As we already know, the main function of an 'Ex d' enclosure is to prevent an explo-
sion from spreading from the box to the surrounding atmosphere and to protect its
internal components from the environment, humidity, dirt and dust.
It is therefore vital that rolling joints are always kept undamaged and clean, in or-
der to guarantee correct rolling.

Fig. 12 EJB series ‘Ex d’ enclosure
where you can see the rolling joint,
where the distance "I" is the length
of the flat section between the inside
of the enclosure and the hole,
while the distance "L" is the length
[NEN of the rolling joint, that must be in
g\ compliance with the provisions of
the IEC/EN 60079-1 standard, per
- type of execution (IIB or IIC).
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e Implications and risks deriving from
the modification of explosion proof
enclosures

1l operations that may affect the certification of an Ex product must
be carried out only by those who hold the certificate of full conform-
ity of the product in question. There is, however, a special case on the
arket that often occurs and for which the approach of the standards

is not always complied with.
We are talking about piercing 'Ex d' enclosures. This being a critical operation,
the standard provides for the holder of the certificate to take the responsibility
for performing and checking it, otherwise said operation can only be carried out
by third parties that have been previously qualified by the original manufacturer.

Fig. 13 Example of 'Ex d' enclosure, certified as a control and
warning unit. Melting, processing, painting, installation of
electrical, mechanical and wiring components made totally in the
Cortem plant.

n reality, different situations can often be found on the market, for instance

a third party configuring 'Ex d' boxes and carrying out the relative checks.

This happens for reasons connected to the market itself: delivery times of-

ten do not allow supplying all markets from one centre and the costs of
having multiple production sites cannot be sustained by everybody but, as said
above, these third parties cannot change and/or modify the original manufac-
turer's product unless they are authorized to carry out modifications.
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modification of explosion proof enclosures

o Directive provides for the end user modifying 'Ex d' enclosures pro-

duced by the manufacturer. Once the empty 'Ex d' enclosure (with-

out any components, so with a certificate with a "U" final extension)

leaves the fac-
tory and has been certified
and tested by the original
manufacturer via its qual-
ity system, this enclosure
will keep its certificate only
if it is not modified in any
way. The addition of equip-
ment or terminals, mak-
ing holes on the body and/
or lid, means that the end
user must have it certified
again and get a new certifi-
cate plate, eliminating the
original manufacturer's. . g

The most frequent er-
rors

Improved staff training
and growing awareness of
the importance of these standards are vital to safety and would prevent some of
the most common mistakes, such as making new openings in an 'Ex d' enclosure
before or after installation or insert additional electrical components that are not
included in the certificate.

The addition, for instance, of a switch can affect the class of temperature of the
enclosures and lead to the other components inside it overheating, that can in
turn be damaged and cause an ignition. Moreover, this modification might weak-
en the mechanical integrity of the enclosure and lead to spreading the flames be-
cause of the pressure exceeding the set limit. The results of the flame propagation
test carried out during the CE test procedure would in this case be affected and
it would no longer be possible to check the ignition inside the enclosure safely.
Another very common mistake is the inadvertent damage to flanges and threads
while maintaining the enclosures, above all the heavier ones, because the lid is
unscrewed and lifted without the due care and attention.

Therefore, pursuant to the IEC/EN 60079-19 standard, only the manufac-
turer of the enclosures or an authorized third party can carry out these
modifications. If the modification is performed by a third party not pre-

Fig. 14 Explosion proof enclosure in AlSI 316L stainless steel complete
with the controls on the lid.
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viously authorized and without the control of the manufacturer's Quality
System, the marking on the equipment is no longer valid.

If an enclosure is modified without the manufacturer's agreement, two scenarios

are possible:

« thelegal person that has modified
the enclosure issues a new CE test
certificate and new ID plate

« the final user takes full responsi-
bility for the product and modifi-
cations carried out, which means
that he becomes responsible for
any faults in the enclosure and
for the serious consequences to Fig. 15 Full conformity plate for series
health and safety. EJB enclosures.

Even the painting of an 'Ex d' box can negatively affect the certificate validity,
above all if the paint is sprayed inside and around the flame passage. Since the
paint is generally non-conductive, it is necessary to use an electrostatic type,
otherwise it might become an ignition source itself.

nother common mistake consists in replacing the lid on an 'Ex d' box

fitting the screws wrongly or, even, forgetting to put them. This is par-

ticularly important for '"Ex d IIC' (IIB + H2 included) enclosures, where

he tolerance of the flame passage is usually 0.1mm. It is vital that all

screws are tightened correctly as specified by the manufacturer. If this does not

happen, the lid can bend and cause an irregular flame passage. The same prob-
lem can naturally occur with IIB and IIA enclosures.

till about flame passages, lubricants play an important role. In general,

suitable lubricants are those recommended by the manufacturer because

tested in compliance with the applicable ambient temperature. An incor-

rect lubricant can harden at low temperatures and become an adhesive at
high ambient temperatures.

As to the standards to check, EN/IEC 60079-19 provides end users with the
technical instructions for repairs, overhauls and modifications of the equipment
designed to be used in explosive atmospheres, while standard EN/IEC 60079-14
is applicable to the design, selection and assembly of electrical systems in explo-
sive atmospheres.
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Fig.16 Control panel with double-fronted installation made on the customer's specifications

After correctly installing an 'Ex d' enclosure, standard EN/IEC 60079-17 out-
lines the principles that the operator must comply with for the maintenance,
approval test and repair of the equipment, including the consultancy for all ques-
tions regarding safety in the workplace.

Fig. 17 Part of the workshop fitted with horizontal and vertical
processing stations, CNC lathes, transferring machine and
equipment.
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he IECEx OD 203 document “Guidance on the definition of ‘manufac-
turer’ in relation to 'trade agents’ and ‘local assemblers™ was issued
during the second quarter of 2014, as a support and implementation of
document IECEx OD 009 that clarifies this question.
In this document, in fact, for the first time in the whole standard system, the pos-
sibility that part of the wiring and assembly is carried out by a third party, called
"Local Assembler" is explicitly provided for. It must be noticed that this person
must anyway be qualified and credited by the certificate holder, with well-de-
fined procedures. This approach cannot, therefore, be used with all customers,
but only with specific and controlled figures.
Even more vital is that, the OD 203 accepts for the first time that a qualified
third party (local assembler) can carry out mechanical processing, so that he can
do piercings but can never perform any lamination on the mating flanges (art.
2.3.5.2. del’OD 203).
So, even if previously there could be some doubt, the situation is clearer now:
the people carrying out processes in the name of the manufacturer are "Local
Assemblers" and can perform a limited number of operations. In particular, they
cannot perform any grinding and/or lamination but can do drillings and assem-
bly/wiring. Apart from this clarification, the introduction of this document lets
you understand IECEx's policy with regard to drilling on 'Ex d' products not per-
formed by the manufacturer.
It is therefore important for customers, distributors and manufac-
turers themselves, to understand that this grey area is no more.

Certification tests

People buying 'Ex d' flameproof enclosures should know that, to get a certificate
from a credited body or laboratory, for either a component or full conformity, the
manufacturer must carry our a series of tests in compliance with the provis