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Ex Basics - Explosion Protection Basics

1. General information

An explosive atmosphere is a mixture composed of air and combustible gases, vapours,
mist or dust under atmospheric conditions, which, once ignited, allows the combustion
process to spread and include the entire mixture.

In the field of the chemical and petro-chemical industry, explosive atmospheres are fre-
guently encountered as a result of technical processing sequences.

However, processes in the food industry, in mills and silos generate combustible dust,
leading to a combustible atmosphere in conjunction with oxygen.

Methane gas and coal dust are encountered in mining. In these special underground
areas, too, suitable protection measures have to be taken to prevent an explosion of
these mixtures.

Further areas susceptible to developing explosive atmospheres include the production
of biogas, paint and lacquer processing industry, power plant technology, recycling in-
dustry and areas of the metalworking industry.

The ignition of an explosive atmosphere causes explosions, which can entail substantial
damage to assets and injury of persons.

To avoid explosions, protection directives, standards and regulations have been laid
down world wide, which guarantee a high degree of safety.

On a global scale, these standards have been adopted down in the form of a binding
explosion protection legislation by the International Electrical Committee (IEC) regis-
tered in Switzerland. For the area legally covered by the European Union, these IECEx
regulations are compiled in the 94/4 EC directive - ATEX Regulation. This regulation
prescribes safety measures that prevent explosion caused by possible ignition sources.




Explosion

2. Explosion

An explosion is an oxidation or decomposition reaction in conjunction with a sudden
rise in temperature, pressure or both simultaneously (definition acc. to EN 1127-1). This
generates a sudden expansion of the gas volume and the release of large quantities of
energy in a small space.

The simultaneous existence of three factors is the prerequisite for an explosion to oc-
cur:

- combustible material
- oxygen
- ignition source

Explosion

air / oxygen

Prerequisite for the mixture to ignite and the subsequent explosion is a sufficient quan-
tity of all three factors.

Combustible substances are gases, fluids or solids (dust particles) encountered in nature
or produced by chemical processes.

The field of ignition sources is vast and offers a large number of possible triggers for an
explosion:

e hot surfaces

® electrical sparks and arcs

e electrical discharges

e atmospheric discharges

¢ mechanical sparks caused by friction or impacts
* electro-static discharges

e ultrasound

e optical radiation

e chemical reaction

e open flames



Explosion protection measures

3. Explosion protection measures (IEC standard)

This term encompasses all protection measures and regulations relevant for the
construction, production and installation of electrical / electronic devices in explosion
endangered areas.

In general, there are two types:

- Primary explosion protection:
Measures to prevent the creation of an explosive atmosphere

- Secondary explosion protection:
Measures to prevent the ignition of an explosive atmosphere

Knowing that an explosive atmosphere is generated in many processes, manufacturers
of electrical equipment have to take measures to prevent the ignition of this atmos-
phere during the intended of such devices.

Explosive atmospheres are encountered in many fields (also see 1. General information).
However, there are fundamental differences regarding requirements in mining and ap-
plications above ground. For this reason, equipment is typically subdivided into two
different groups of devices:

- Group [:
devices used in mines and above ground mining facilities,

which could be endangered by colliery gas and / or combustible dust.

Within this group of devices there is another subdivision into categories M1 and M2.

M1 M2
Ma Mb
Devices that may continue Devices that need to be
operating in an switched off when
explosive atmosphere reaching the lower

explosion boundary

Category M1 devices feature a very high degree of safety and may remain in operation
even in the presence of an explosive atmosphere; category M2 devices offer a high
degree of safety, they must, however, be switched off when an explosive atmosphere
is encountered.




Explosion protection measures

- Group I
Devices to be used in other areas that could be
endangered by an explosive atmosphere.

Device group Il
Devices to be used in the other areas that might
be endangered by an explosive
atmosphere.
Subdivision into categories:

Devices of Group Il are subdivided into three categories (1-3) reflecting different safety

levels. The required protection measures must be adapted to the individually required
safety level:

Category 1: Devices and systems are distinguished by a "very high degree" of

safety
Category 2:  Devices and systems offer a "high degree" of safety
Category 3: Devices and systems offer a "normal degree" of safety

According to their ignition and explosion behaviour, combustible substances are subdi-
vided into the following classes: Gas explosion protection "G"

and explosion protection measures for

combustible dust "D".

I[EC/EN 60079 contains the corresponding protection principles for electrical equipment
in the gas industry.

Electrical equipment for areas susceptible to gas explosions
EN IEC

General requirements EN 60079-0 IEC 60079-0
Flameproof enclosure (d) EN 60079-1 IEC 60079-1
Pressure-proof enclosure (p) EN 60079-2 IEC 60079-2
Sand casing (q) EN 60079-5 IEC 60079-5
Oil casing (o) EN 60079-6 IEC 60079-6
Increased safety (e) EN 60079-7 IEC 60079-7
Intrinsic safety (i) EN 60079-11 |IEC 60079-11
Type of protection (n) EN 60079-15 IEC 60079-15
Moulded encapsulation (m) EN 60079-18 IEC 60079-18
Intrinsically safe systems EN 60079-25 |IEC 60079-25
Electrical equipment for zone 0 EN 60079-26 IEC 60079-26
Intrinsically safe fieldbus systems EN 60079-27 IEC 60079-27
Optical radiation (op) EN 60079-28 IEC 60079-28
Dust explosion (Ex ta, tb, tc) EN 60079-31 I[EC 60079-31




Zone classification

Measures for dust explosion protection are listed in [IEC/EN 60079 and IEC/EN 61241..

Electrical equipment for areas subject to combustible dust

EN IEC
Protection by the enclosures (t) EN 60079-31 IEC 60079-31
Pressure-proof enclosure (pD) EN 61241-4 IEC 61241-4
Intrinsic safety (iD) EN 61241-11 IEC 61241-11
Moulded encapsulation (mD) EN 60079-18 IEC 60079-18

3.1 Zone classification

Explosion endangered atmospheres are subdivided into zones reflecting the probability
of their occurrence. In accordance with the Ex regulations, the zones are defined as
follows:

I Gases and vapours (EN / IEC 60079-10):

Zone O:

Area subject to permanent, long-period or frequent presence of a dangerous explosive
gas atmosphere.

Typically, these conditions are found

inside containers, pipework, appa-

ratus and tanks.

Zone 1: 2y
Area in which a dangerous explo-
sive gas atmosphere can be occa-
sionally expected during regular
operation. This includes the close
vicinity to zone 0 as well as close
areas around filling and discharging
devices.

Zone 2:

Area not susceptible to a dangerous explosive gas atmosphere during regular opera-
tion. Its occurrence, if at all, is only short-period.

Zone 2 includes storage rooms exclusively used for storage, areas around disconnect-
able connections of pipework and, typically, the closer area around zone 1.




Zone classification

II Areas subject to combustible dust (EN 61241-14)

Zone 20:

Area subject to constant, long-period or frequent explosive atmosphere consisting of

dust/air mixtures.

Zone 21:

Area in which an explosive atmosphere
consisting of a dust/air mixture can be

occasionally expected.

Zone 22:

Area not susceptible to an explosive
atmosphere caused by swirled up dust.
Its occurrence, if at all, will in all prob-
ability be infrequent and short-period.

Electrical equipment is subdivided into

3 categories 1, 2, 3 in accordance with

its permitted use within the zones.

mist

Identification | Use in zone combustible Definition
of the units material
according to
categories
& 111G 0 Gases, vapours, Areas subject to per-
mist manent, long-period or
frequent presence of an
explosive atmosphere
& 112G 1and 2 Gases, vapours, Area in which a dangerous
mist explosive gas atmosphere
can be occasionally expect-
ed during regular opera-
tion. This includes the close
vicinity to zone 0 as well as
close areas around filling
and discharging devices.
& 113G 2 Gases, vapours, Areas infrequently subject

to an explosive atmosphere
and, if at all, only short-
period.




Zone classification

Identification | Use in zone combustible Definition

of the units material

according to

categories

& 111D 20 Combustible dust | Areas subject to per-

manent, long-period or
frequent presence of an
explosive atmosphere

& 112D 21 and 22 Combustible dust [ Area in which a dangerous
explosive dust atmosphere
can be occasionally expect-
ed during regular opera-
tion. This includes the close
vicinity to zone 20 as well
as close areas around filling
and discharging devices.

& 113D 22 Combustible dust | Areas infrequently subject
to an explosive atmosphere
and, if at all, only short-
period.

Ignitability and the ability of an ignition flashback of an explosive gas/air mixture are
typical properties of the substances according to which gases and vapours are subdi-
vided into explosion groups. The subdivision criteria for gases are the boundary gap
width or the minimum ignition energy respectively. For the different gases, these are
determined by way of a defined test set-up.

The explosion groups are identified by the letters A, B or C. The requirements of the
equipment increase from explosion group IlIA to IIC as the hazardousness of the gases
rises.

Ignition energy

Propane A 260 pJ
Ethylene 1B 95 uJ
Hydrogene IIC 18 pJ

Equipment of class IIC may be used in IIA and IIB environments.
(see annex Table 5)
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Temperature classes

3.2 Temperature classes

The subdivision of the different gases and vapours according to minimum ignition ener-
gies into explosion or gas groups is insufficient to adequately describe gases and va-
pours with regard to their explosive properties. On the one hand, gas can be brought to
explosion by exceeding the ignition energy, but, on the other hand, can also be caused
by high temperature, e.g. a hot surface.

This ignition temperature, however, is generally not connected to the ignition energy,
in other words, a gas with a low ignition energy must not necessarily explode at a low
temperature.

For this reason, electrical equipment directly used in explosion endangered areas, are
subdivided into temperature classes. The temperature classes describe the maximum
surface temperature, also when faults occur. Analogously, the gases are subdivided ac-
cording to their different ignition temperatures.

Temperature class | Permissible surface Ignition temperature of
temperatures of the combustible gases
electrical equipment

T1 450 °C > 450 °C

T2 300 °C 300 - 450 °C

T3 200 °C 200 - 300 °C

T4 135 °C 135 - 200 °C

T5 100 °C 100 - 135 °C

T6 85 °C 85 - 100 °C

For ignition temperatures and temperature classes of gases and vapours, please refer
to Table 5 in the appendix.

Example: Temperature increasing factors in Ex terminal boxes

To Surface temperature

Tm  Temperature of the
medium (intrinsic heat-
ing)

Ta Ambient temperature




Temperature classes

The surface temperature of equipment results from the ambient temperature and its in-
trinsic heat generated by the power dissipation of the electrical devices accommodated
in the enclosure.

—

Combustible dust requires a considerably more detailed evaluation of the characteristic
technical safety values.
1. Dust mixtures having a particle size of up to 400 pm are ignitable
2. Dust atmospheres are ignitable in concentrations of 60 g/m3 and 2 kg/m3
3. The ignition temperatures of combustible dust mixtures range between 240°C and
500 °C; depending on the type, for foodstuff and feedstuff dust, this value ranges
between 410 °C and 500 °C
4. Type of test method:
A: Settled dust
B: Swirled up dust

The permissible limit temperature must always be below the ignition temperature.

Here, the following limit values apply:

Value acc. to test method A - 75K and

2/3 x the value acc. to test method B.

The lowest value found is considered as the limit temperature.

Designation Values A Values B Permissible limit temperature
of the solid Ignition tem- Ignition tem- Smallest calculated value (A-75K) and 2/3*B
material perature perature [EC
IEC 50281-2-1 50381-2-1
Method A Method B 450.. | 300.. | 280.. |260.. | 230.. | 215.. | 200.. | 180.. | 165.. | 160...
settled (°C) swirled up (°C) >300 | >280 | >260 | >230 | >215 | >200 | >180 | >165 | >160 | > 135
Dust of natural products (examples)
Cotton | 350 | s60 | | [275 | | | | |
Grain [ 290 | 420 \ | | | | [215 ] |
Wheat flour | 450 | 480 || [320 | | | | | |

For the complete table, please refer to the appendix, Table 6

M
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Types of protection

3.3 Types of protection

The type of protection (protection type of electrical equipment) prevents the
contact of switching sparks or hot surfaces with explosive atmospheres.

Or

The protection type allows contact between switching sparks / hot surfaces, but
prevents the explosion made possible in this manner from migrating outside of
the ignition protected electrical equipment.

Various protection measures reflected by the different types of protection can be used
to avoid explosion.

The different types of protection have been developed for economic reasons. The cor-
rect selection of a type of protection for electric equipment notably affects the price.

The important factor is:
All types of protection offer equivalent safety!
The types of protection are defined in the IEC/EN 60079 (gas atmosphere) and

I[EC/EN 61241 (dust atmosphere) standards. The manufacturer has to meet these stand-
ards during the design, production and test phases.



Types of protection

3.3.1 Types of protection in gas atmosphere

Type of protection "Increased safety" "-e":

* Type of protection providing measures to prevent the possibility of undue hightem-
peratures developing and the occurrence of sparks or arcs inside or on outer parts
of electrical equipment, which will not occur during regular operation, by an in-
creased level of safety.

¢ Applications: Terminal boxes, junction boxes for components of other types of protec-
tion, such as motors, valves, lamps.

e Frequently in combination with other types of protection, e.g. connection room of
a flameproof enclosure of controls and devices.

¢ Advantage of the type of protection: Simple connection by means of Ex-e approved
cable glands.

Ex-ed Local control station Ex e Stainless steel junction box

Type of protection "Intrinsic safety" "-i":

¢ Type of protection allowed by keeping the energy in the current circuit sufficiently
low to exclude the generation of ignitable sparks, arcs or temperatures.

* Applications: Terminal boxes, sensors, limit switches, interface modules, assembly
groups in measuring and control technology.

e Subdivision into 3 categories - ia, - ib and - ic. The meaning of the different letters a,
b or cis that they reflect the number of technical safety related countable errors
until the intrinsic safety expires and the use in the individual zone.
ia (zone 0, 1, 2): Intrinsic safety is still guaranteed if two independent errors occur.
ib (zone 1, 2): Intrinsic safety is still guaranteed if one error occurs.
ic (zone 2): Under unfavourable conditions, such as the effect of heat and the <103
probability of an uninterrupted operation and the presence of non-countable errors,
intrinsically safe current circuits may not generate an ignition of the explosive
environment.

Built-in components:

Typically, standard assembly groups are used which are usually identified by the
colour blue.

Example: Cable glands, terminals

13
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Types of protection

Type of protection "oil immersion" "-o

* Type of protection safeguarding electrical equipment by immersion in oil to
prevent contact between the explosive atmosphere with the potential ignition
source.

¢ Applications: Switching devices for the chemical industry, transformers

Type of protection "Flameproof enclosure" "-d":

¢ Type of protection, accommodating components susceptible to igniting an explosive
atmosphere in an enclosure resisting the pressure generated inside by the explosion
of a gas mixture. The ignition energy is cooled through the gap and discharged.

e Applications: Motors, switching devices with N/O and N/C contacts, command
devices, fusing elements, transformers, lamps
Special feature:
Flameproof enclosed elements are frequently combined with connection boxes
of the "increased safety" type of protection, sparing the installer the necessity to
open the flameproof enclosed enclosure. The connection area is subject to Ex-e and
can be provided with standard conductor lead-ins (Ex-e).

Type of protection "Moulded encapsulation” "-m":

* Type of protection safeguarding electrical equipment by encapsulation in a moulding
compound to prevent the explosive atmosphere coming into contact with the potential
ignition source.

¢ Applications: Relay modules, command devices, sensors, display units, valves, fusing
elements

e Subdivision into 3 categories - ma, - mb and - mc. The meaning of the different
letters a, b or cis that they reflect the number of technical safety related countable
errors until the intrinsic safety expires and the use in the individual zone.
ma: Can be used in zone 0, 1, 2.
mb: Can be used in zone 1, 2.
mc: Can be used in zone 2.




Types of protection

Type of protection "Pressurized enclosures" "-p":

* Type of protection preventing the ingress of explosive atmosphere into an enclosure

. , 4

by creating a permanent overpressure (> 0.5 mbar). \» V1,

¢ Applications: Switch cabinets, control systems, larger measuring devices, current - 4 .
and voltage converter modules 7%

Type of protection "-n".

This type of protection only applies to electrical equipment of the 3G category, the
intent being that during regular operation and certain abnormal conditions, the po-
tential of this equipment igniting a surrounding explosive atmosphere is eliminated.
This type of protection aims at finding an economical compromise between the "nor-
mal" industrial standard and the high technical safety requirements of the types of
protection for equipment of the 2G category.

The following types of protection of the n category exist for the Zone 2 area:

> "1(
$>

—_—

Hermetically sealed "nC" Sealed "nC"

Enclosed "nC" Non spark "nA" Not ignitable "nC"

15
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Type of protection

Electrical equipment of protection “n” are so defined, that for normal operation and
certain predetermined operating conditions, this is not in a position to ignite an ambi-
ent explosive atmosphere.

According to EN 60079-15 it must be only ensured, that the occurrence of an error,
which would be capable to cause an ignition, is improbably.

The types of protection are similar to those of the “general” types of protection.
These electrical equipment are only used in the device group Il and Zone 2 (Category 3).
The manufacturer is able to create an EC declaration of conformity on his responsibility
for this electrical equipment in Zone 2.

Type of Definition Comparable type | Description
protection of protection
»n"
A Non-sparking Exe Occurrence of arcs, sparks or hot sur-
faces is minimized
C Sparking items To some extent, Enclosed switching device, non-incen-
of equipment Ex d and Ex m dive components, hermetically sealed,
sealed or encapsulated installations
R Restricted - Ingress of explosive gases is limited
breathing
enclosures
L* Energy limited Exi Energy limitation so that neither sparks
nor thermal effects cause an ignition
P Simplified Ex p Ingress of explosive gases is prevented
pressurization by overpressure, monitoring without

disconnection




Types of protection

Equipment encompassing a combination of different types of protection (e.g. em) are
also possible. Affix this information on the type
plate when identifying the equipment.

Identification Ex edm

Control station with Ex-e approved enclosure, Ex-d
approved switches and Ex-em certified indicator
lights.

Example Local control station

3.3.2 Types of protection in combustible dust atmosphere

Type of protection "Protection by enclosures "tD"

New: ta, tb, tc

The -tD type of protection prevents the ingress of combustible dust into the casing.
The casing must provide a minimum protection of IP 6x. The surface temperature
of the casing is limited. The identification reads, e.g.: Ex tD A21 85°C

Type of protection "Moulded encapsulation "mD"

New: ma, mb, mc

The -mD type of protection is used to safequard electrical equipment using an encap-
sulating moulding compound to prevent the explosive atmosphere from coming into
contact with the potential ignition source.

Applications: Relay modules, command devices, sensors, display units, fusing elements Ex-mX

Type of protection "Intrinsic safety "iD"

In future: ia, ib, ic IR0
With the -iD type of protection, the energy in the current circuit is kept sufficiently low
to prevent ignitable sparks, arcs or temperatures from from being generated.
Applications: Interface modules, measuring and control technology modules

Type of protection "Pressure proof enclosure" "pD" N
»y
N\
In future: p } -
The -pD type of protection is used to prevent the ingress of explosive atmosphere into b ‘ \

an enclosure by creating a permanent overpressure.

17
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Labeling

4. Labeling

Explosion protected equipment must be identified such that it will be correctly em-

ployed in accordance with its technical safety properties.

The information on the type label is defined in the EN 60079-0 for equipment for the
gas industry and in the EN 61241-0 for equipment used in dust atmosphere.

ROSE Systemtechnik
c € 0123 D- Porta Westfalica ROSE
[12G Ex edm IIC Gb T6
@ 12D Ex tb IlIC Db T+85°C
IP66
Type: 06 252616
250V AC 4mm?2
26.02.09 10372187

Nicht unter Spannung 6ffnen/ Do not open while energized
PTB OOATEX1002
Made in Germany

The identification should reveal:

- The manufacturer who has put the electrical equipment
into circulation
- The type designation of the equipment
- CE sign of conformity as well as the test mark number
of the monitoring body
- Test authority and approval number of the equipment
- The area of application Group | or Group I
- The category according to which the equipment
is approved
- The area G (gas), D (dust)
or M (mining)

for gas explosion protection:

- The type(s) of protection fulfilled by the equipment

- Explosion group (where required, including
sub-group, e.g. IIC)

- The temperature class

- EPL

for dust explosion protection:

- The type(s) of protection fulfilled by the equipment
- Dust group

- EPL

- The maximum permissible surface temperature

ROSE Systemtechnik GmbH
D-32547 Porta Westfalica
06.252616

CE 0123

PTB O0OATEX1002
& |

GandD

edm

IIC
T6
Gb

nc
Db
85°C



Labeling

The equipment-specific data

- Date of manufacture

- Electrical information

- Production number

- Moreover, additional or restricting
information can be included
(e.g. deviating ambient temperature)

& Il1G

Conformity
assessment
according to
94/9/EC (ATEX)

Electrical
equipment

26.02.09

250V

10372187
-30°C<Ta<+50°C

-

Ex ia lIC T6 Ga

Atmosphere
(G = gas,
D = dust)

Equipment
category
(1,2,3)

Equipment group
()]

Electrical
equipment

Equipment protec-
tion level, EPL (Ga,
Gb, Gc, Da, Db, Dc)

Temperature class
(for items of equip-
ment used directly
in the Ex area)
(T1...76)

Gas group
(A, 1B, 1IC)
or dust group
(A, 11IB, C)

Protection type
(ia, ib, ic, e, d, ...)

Explosion-protected

19
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Types of protection

Type of protection for gas certification

Protection types for electrical equipment in areas with a danger of gas explosions

Protection type Protection principle EN/IEC Zone
d Flameproof enclosure Prevention of an explo- EN 60079-1 1or2
sion from spreading IEC 60079-1
pX, Py, Pz Pressurization Exclusion of a potentially | EN 60079-2 1or2
explosive atmosphere IEC 60079-2
q Sand encapsulaation Prevention of sparks EN 60079-5 1or2
IEC 60079-5
o} Oil encapsulation Exclusion of a potentially | EN 60079-6 1or2
explosive atmosphere IEC 60079-6
e Increased safety Prevention of sparks EN 60079-7 1or2
IEC 60079-7
ia, ib, ic Intrinsic safety Limitation of the EN 60079-11 0,10r2
ignition energy IEC 60079-11
Intrinsically safe systems EN 60079-25 0,10r2
IEC 60079-25
Intrinsically safe fieldbus systems EN 60079-27 1or2
(FISCO), non-sparking fieldous IEC 60079-27
systems (FNICO)
nA Non-sparking item of equipment Comparable with Ex e EN 60079-15 2
IEC 60079-15
nC Sparking item of equipment Comparable with Ex d EN 60079-15 2
IEC 60079-15
nL* Energy limited Comparable with Ex i EN 60079-15 2
(different in North America and IEC 60079-15
Europe, in future “Ic")
nR Restricted breathing enclosure Protection provided by EN 60079-15 2
enclosure IEC 60079-15
nP Simplified pressurization Comparable with Ex p EN 60079-15 2
IEC 60079-15
ma, mb, mc | Molded encapsulation Exclusion of a potentially | EN 60079-18 0,10r2
explosive atmosphere IEC 60079-18
op is, op pr, | Optical radiation Limited or avoiding the EN 60079-28 1or2
op sh transmission of enery IEC 60079-28

from optical radiation




Types of protection

Type of protection for dust certification

Protection types for electrical equipment in areas with combustible dust

Protection type Protection principle EN/IEC Zone
tD Protection provided Exclusion of a potentially EN 61241-1 21 o0r22
New: by enclosure explosive atmosphere IEC 61241-1
ta, tb, tc New:

EN 60079-31

IEC 60079-31
pD Pressurization Exclusion of a potentially EN 61241-4 21 o0r22
In future: explosive atmosphere IEC 61241-4
p In future:

EN 60079-2

IEC 60079-2
iaD, ibD Intrinsic safety Limitation of the ignition EN 61241-11 20, 21 or 22
In future: energy and surface IEC 61241-11
ia, ib, ic temperature In future:

EN 60079-11

IEC 60079-11
maD, mbD Molded encapsulation Exclusion of a potentially EN 61241-18 20, 21 or 22
New: explosive atmosphere IEC 61241-18
ma, mb, mc New:

EN 60079-18

IEC 60079-18

21
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Examples of labelling

Examples of labelling according to ATEX Directive 94/9/EC and
EN 60079-0 for Gas and Dust

Examples of labelling according to ATEX Directive 94/9/EC and EN 60079-0

Gas - Ex Number of the EC-type Mark
examination certificate / ... according to ATEX ... according to ... according to ... according to
declaration of conformity standard standard standard
U: component EN 60079-0:2006 EN 60079-0:2009 EN 60079-0:2009,
X: special installation conditions alternative
Electrical CE &N36 ExnA Il T4 Ex nA IIC T4 Gc Ex nAc IIC T4
equipment

Examples of la

belling according to EN 61241-0 or EN 60079-0

Dust - Ex Number of the EC-type Mark
examination certificate / ... according to standard EN | ... according to standard ... according to standard
declaration of conformity [ 61241:2006 EN 60079-0:2009 EN 60079-0:2009, alterna-
U: component tive
X: special installation conditions
Electrical Ex tD A21 IP65 T80°C Ex tb IIIC T80°C Db Ex th IIIC T80°C
equipment

Examples of labelling IECEx certification for Gas and Dust

Examples of labelling with IECEx certificate number and according to IEC 60079-0

Gas - Ex Number of the IECEx Mark
certificate of conformity ... according to standard ... according to standard ... according to standard
U: component IEC 60079-0:2004 IEC 60079-0:2007 IEC 60079-0:2007,
X: special installation conditions alternative
Electrical Ex nA Il T4 Ex nA IIC T4 Gc Ex nAc lIC T4
equipment

Examples of la

belling according to IEC 612

41-0 or IEC 60079-0

Dust - Ex Number of the IECEx Mark
certificate of conformity ... according to standard ... according to standard ... according to standard
U: component IEC 61241:2005 IEC 60079-0:2007 IEC 60079-0:2007,
X: special installation conditions alternative
Electrical Ex tD A21 IP65 T80°C Ex tb IlIC T80°C Db Ex tb llIC T80°C
equipment




Permits / approvals

5. Permits / approvals

For electrical equipment to be allowed to be used in an explosion protected area, vari-
ous approvals must be available.

1. Certification of the production site(s) of the manufacturer

Certificate

Quality Assurance MNetification
Siandand Directive 34/9/EC

Cartficabe Registr. No. 01 220 0830227001

Tha CartiSication Body for Exploion Probaction
of T Rheiniand indusirie Servics GembH

Rapored under no. D035
i
Corificatn Holder: Redas Syatemtechnilt GmbH
Erbarweg 1315 m
32457 Porta Wostialca ROSE
Garmany
& Phoiprcn R s Cmgearey
Senpa Production, final equs [ and Besting of
Jurction boues, omply SnCsUes, Coniml ancinsund
Equipmant Group B, Cabegary 2 G
Types of prolecion:
increased salaty 8. intrinsic satety |
profection by enclosuny 1D

An sudit wars pacirmed, Report Mo, 0900G2. Proof has boen
fumnisied that the requi ding o Directive SUREG
Arrex IV are fulfilled.

Thes duss ciate for 8l futune Sudits is 21-Juns

Walidty: Thay cartificaby i valid from 22.08. 2001 until 21.06.2014

Y 77

Wiupparial, 30 §-00-21 TR Phaniard it Safveos Drabd
Sem Graggn Slain, 0511058 Cobogne
T (Digel -hngy. Arcireis Mk

— A TOVRheinland®
Pracisady Right,

O AT B W POV TLEY e P e e SRS (A ) WS BT S [T

Here the inspection body confirms that all technical safety steps and sequences during
production meet the required measures to be fulfilled.
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2. EC type examination certificate for the product within the member states
of the EU, ATEX approbation, IECEx certificaton world wide

PIB

EG-Baumusterpriifbescheinigung

&

Physikalisch-Technische Bundesanstalt
Braunacihweig und Berlin

. Boiaile und Ssurinmbealion

PIB

4 SUPPLEMENT
according bo Directive BUSEC Ansex 1116

to EC-TYPE-EXAMINATION CERTIFICATE PTE 00 ATEX 1052
(Translation)

e 36

Poswar waalch and control gaar aisembly, hpes 35
@ W26 Ex e dmia[la] IC TE, TS ar T4
@ W2 DEx DAY PEE TES "C, T100 *C or T136°C

Marking

Masifactuier. ROSE Systemischnk Gmibi

Address: Erbewng 13 - 15, 12457 Porta Westalicy
Physikalisch-Technische Bundesanstalt

PIB

4. SUPPLEMENT TO EC-TYPE-EXAMBNATION CERTIFICATE PTB 00 ATEX 1082

Tha power dalributon. seilch and control paar aasembly Sype 35000 XX XX ard 38 XK XX XX m
supplemenied by assembly tables for the produst ing ProlEx and additional sasembly lables lor
special sizes.

A parer uakst bype Silicon-Profil COEX (Fa. S is sddticnaly spproved, The amient lemparstune
range i -55 C to +135 °C

Durpcrgtion of supctorants and soditcaiong
The type designation of the pows: distritesion. swi:
e 35,0 30 20K e By 36800 300 00

The power distribution, swiich and control gear assq

Itaad Fof maculicturing. and coatiticn
The maximum rember of conducton for the housing sae in dependence on the secion and The
pamiaible COMMUcUS CLFMBN] FRTING An8 b ba taken inom the apecficatons.

If the distances required accoeding o EM BO0TE-11 for connection facibliss ane not ensured by T
inptatiation, cables of ncraased salety “e” quaity of fal-safe cables ane 1o be used.

Witen imane thien ons inlrinaacally safe cecill B used, the rulss for inlercornection B 12 be chbianead

Dﬁﬁdwﬂmlpﬁwﬂ b saleguardesd only whon ssalng and cable entry fitings are propery
B ers Parutiong must b lebawed

Aephed icdacdy
EM B007-0:2008 EN BOSTE-1:2007 EM BOOTS-T-2007
EN BOOTS-11: 2087 EN BOOTH-18:2004 EN 81249-0:3006
BN 61241-1: 2004

2 T mitis (1At w0t RS #nd DR KT
ks Wehoat waerton, [atvech of Bieestoo i v an
e F e, P e

Prpssao Techrache Boomaesatel + Burdeal

Assmament anc sk Isgot, FTE Ex 10-10261

This certificate certifies that Brwnechvenig, 13, Jurar 2011
the type examination certi-
fied equipment presented to
the inspection body meets

all legal requirements of the
ATEX regulation with regard to

technical safety.

EC-vpa-Rammerange CRTRCmmt itont Laras® 5
iy e e Evpchy or wierwions
14 e, o S Nt A g

g
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IECEx Certificate
of Conformity

INTERNATIONAL ELECTROTECHNICAL COMMISSION

IEC Certification Scheme for Explosive Atmospheres
e ruled and e of Fe BECEx Schama wid wheiv ol oo

Caryficate Na IECEy PTB 0T 0080 Inun o3 Corilieal stiry.
Hasue N !zu,,%ﬁ;?}
Statua Current "'“""‘m
tmaug W3 1 GHT0-8-A)
Dale of s IHIEI-2 Paga 1od & insue Mo O (2007118}
Apoleant ROSE Syswmischnik SmoH
13- 15

m-m-m

Garmany
Electrical App T - tian and Junction Bex and Contred Box Type 38, 306 300 XX und 36, )00 X0 0L
Oipdinnal SoCasscny.
Type of Prosection Bacreaned Baluty, Prolettion by Enclosures
Marking: Exdulal?lmllﬂ‘l&.T!.T‘Gb

Extb IS T A5 *C, T 100 *C. T136*C Db
Appvrved for issos on bahat of e ECE Dir-ing. Lhis Blairrmayes
Carfication Baoy
Pagaen "{'"Tﬁ" i Eftionses”

==

Sgnetun: (L(‘ ll"-."|"|
Dato: “J 15 4re oo

Cartiicaie mausd by
Phyuikallich-Techalstne Bundssassiall (PTE}

L el PIB

Gerrmany

This certificate certifies that the type examination certified equipment presented to the
inspection body meets all legal requirements of the IEC regulation with regard to technical
safety.
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3. Declaration of conformity

| :
EG Konformitatserklirung Cdd |
EC Declaration of Conformity —

ROSE Systemtechnik GmbH

(Mt Ses Anbaters —cffares nama)

D-3245T Porta Westfalica; Erbeweg 13-15

[Anachrft - adrass)

arklaren in alleinigar Varantwortung, dass das Praoduk
[ Faraby decians in our soke responsibility, [fal the product

ROSE Ex-Klammengehduse:  Aluminium DEMSDE 08 08 = 051 560 80 20

ROLSE Ex-formingd encioswres  Aluminium
Potyiator 06/18/05 05 03 - DB/16/81 40 20 [
Poiyastar QEMIGDT 22 15 - 0811601 44 15

061683 01 00 - 061888 03 00
DEMEMS 01 00 - 061614 03 00
DEMEE0 20 00 - D61 640 B0 00

Edwistahl ISREM0 10 06 - 3I506/82 81 35
Slainkss sleal 50603 33 01 - 353803 97 04
Edetstahlschaschriinks 3506/00 22 08 — 35/36/00 54 21
Stainkass sheal cabinals 350604 02 00 - J5/36/04 13 00

ISB0E 02 00 = J85/06 13 00

Polyamid C5-Box S&MBAM0 01 00 - SA%58M10 03 05
Polyamide C5 Box

[Bazachnung, Typ sdar Modall - dedipnsdion, fype oF modal

| sl das sich dioss Efddnang beziebl, mil denden feiganden Narmien) oder normativen
Dokurnaniian) Obersnstimmt
winiclh i Uhe sulyect of i declaration, i in conforraily with the following sfandards or
narmalive docurmants |

EN §0079- 0: 2006; EMN 80078- 1: 2007; EM G007TE- T: 200T;
EH B00T8-11: 2007; EM B00T-18; 2004; EM 61241 0: 2008; EN 61241- 1; 2004 |

(Tital uncinder Nummar der Nommsben) - bie aadbyr number of dsum)

Gemad dan Besmmungan der Richtlinie: ATEX-Richtlinie S4EGS (ATEX 100a)
According o the farms of [te directive. ATEX-directhre S49EG (ATEX 100a)

Porta Wastialica, 08 Juli 2011

Ot wnd Duadum der Ausslalung (Place aad dele of o)

/ S
‘I-'{/a@ "SA__. /f:‘l/:‘//- -1’.;4. -):.f/'//.-ﬁ-'f;/f-

LV, Mileu Snsinhauer A Anel Bepndrorsl
Ex: Verantwortichar Ex- Behutrtam gl

Ex mpsprnsie povaoy Ex provciicon sulbadned pason |

With this declaration, the manufacturer declares by his own responsibility that the equip-
ment is designed and has been brought into circulation in accordance with the set legal
conditions.
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4. Additional approvals:

Outside of the EC, the ATEX approval is sufficient for many countries; there are, how-
ever, countries, which insist on their own national approvals:

e.g. East European countries, such as Russia, Kazakhstan, etc.

CHCTEMA CEPTH®HRALRKW FOCT P
| DELEPLIBHOE ATEHTCTRO 0 TEXHIMECKOMY PEPIMPOBATIN U METAAIONII

@ CEPTU®UKAT COOTBETCTBUSA
| L

Ne PR DVE D BOS B0 3465

CpaK AvRCTRNN © 16052001 ma 108 2014

me 0558707
OPFAN D0 CEPTHOHEALTRN POCC RUDBD L ITEES

HAHHO =IEHTF 110 CEFTHE®HEALNH “PHHULHHH.I.II.I:.H]IDI‘U
H FYTHHYMFAOND M EETROODEOPYIOBAHIA =,

115230, r. Mocama, aesrpossmimn npoea, L I,uﬂu 4, kosimara N ¥, HANHO “HCE,
e A +7 (495) S54-24%4, S84 1158, SS4LIST, SSE0050, $54-5040, S5T-H184, SSA-RM0, SRE-A1A1, 971-6800,

ATV

ﬂm}'ﬂul{ﬂ |
vunoi AL-KE &5, 15; Folywter-KE 06, 18; % KT

Titrmoplast KE 1. 88y < KE. 19, 38; Protta-th 38, 3 ¢ ¢ saprmpmaen e

MERECEMTTH T KSR TSy Ex-sosmoneny § Exve [l Tk mow 2 Ex e 1C T, T,

v I ] P T T, mown ® Ex b D T, Td, man T Ex edmbis]ia] 11 'I'I| Tl W MM

-.-p-a?-.lml-q-:unuﬂ.ummn weih mam Ex (D AZ1 TPB6 THST001 35°C;
AL-KE 2, Palywiter-KE 26, Thermaplaia- IS -KEM,. FrotEa-BEM -Exe M U a

COOTROTCTRYET TPEROBAHHAM HOPMATHEHRIX ADKYMEHTOR

FOCT P S2550,0-20068 (MUK G00T5-0n2004); wop, TH 33, Puccum
FOCT P S350 12008 (MIIR G5 1 k)
FOCT P S1VS0, 72008 (MK oS 7r0ik) Hilo e RS0 0

TOHCT P 52350, 1 12008 (MWK elelryo 1] Chiie);

FOCT P S2350. 182006 (MOIK SB0T515:2004);

TORCT P MCIK 61 241-0-2007; MK 61240121004, [
HIIOTOBHTEAR |

ibupaaa «ROSE Systemiechnik Gmblls, |
Erbeweg 13-15, D-32457 Porta Westfalica, Fepuanme,

CEPTHEHEAT BRLAAH

Drupase uBLOSE Sy ik G oblis,
|| Erbeweg 1315, D-32457 Parta Westfalica, Urpasimne.

Teaedom: +4% 57150410 dame: +49 5715041159,
HA DCHORAHHH

Ilporssoan mensarnomdi N2 190.20011-H or D6RE20NT FLT ILCE DY

{per. M POCC RUSODLZITRO4)

AKTa nMCrIS PO IPIRAICTRS CEPTHGNEN PRI Ipey R
N G4 T-H o 28042011 OC ICBY (per. N POCC RUO08L11TESS),

,‘l.tH"HIIH TEA

ALHAA H ummiugl.s_ =

Aeile TRiiE Crp i udiiNTEE
i ﬂﬂlhmr—n-rw —“.m T

[
I H!hu:-'l" s “%:7 / AL, Fasormm
PYEODOARTEAR BRrENA ¥ e s
B Cpean.
RCHEpT e —————

e
A Sy 1
Hili=at

Boasint, d.

Approval GOST R
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Wl =
e et i o

A A A AN

sty

SEJEPAABHAR CAYEKEBA
No IROAOTHYECKOMY, TEXHOAOIHYECKOMY H ATOMHOMY HAIFZORPY

PABPEIIEHHE

Nt PPC 00-30671

Ha mpuseseinie

Ofopy I0BIHBE (TEXHHICEEDS VETPOTICTING, MATCPHLT)

Yipauamiouge W pacnpegeanTenbise kopobin Tunon AL-KE 05, AL-KE 15,
AL-KE 25; Palvester-K.E (06, Polvester-KE 16, Polyester-KE 26; .-KE 34,
-KE 35, ..-KE 36,

Koa OKT1 {TH B2J1) 34 3439 (B536 90 850 0)

Harorossrens (mocrasusk ) Spya "ROSE Systemtechnik GmbH™
(Uepmanna),

Ocnopadie Wuns paspeiienns: TexHiHecEay JOEYMEHTRINS,
SENCHCHIG FNCOCPTHIN MposbiaLesoil Sexonacroctn "Ex HITH®

Mo 11-TV-339-2008 {HX), cepraduar coorsercrme OC HAHHO "LICE"
¥ FOCC DETEOS. BOZ3 16 or 22.05.2008 r,

YenonHs DPHMCHCRE.

| Osfiecneuenie coarieTcTin nocTseupy yorpoficrs rpeGoamiinn

IR RN CTRHAARTOR. HOPLL, TPIELL PYEOBOERENX JTOKY eI,

ncTpy s B oluacTi Eposimrenoil GemMmmcioeTi, AcicimyHainey

i Poccuiickndl e nepami,

2, Thpracneiine o TIRIREMEI YETPORCTE B BERTeXHMuNECKIN, XHMIMSCKNY,
medrrenepepalin TRABASOLIAN 1 PV INX EIPWBME0EIpOOnIc iy oftorax

W COOTIE TCTENIL ¢ TEXHIECCKE A0KyMenTmpich o macnopios.,

Cpok AefcThng paapemeiny 30 05.08.2003

o - \
; Fastenierenl pykono TS
Mo seuaam 05,08, 2008 PO et B A Kpacix

45445
T, T | g T, g Y b L
N e 4 S

Import permit RTN
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Explosion protection in North America

6. Explosion protection in North America (NEC standard)

6.1 Introduction

The basic principles of explosion protection are identical everywhere. Nonetheless, in
the field of explosion protection of electrical devices and equipment, techniques and
systems have evolved in North America that substantially differ from the IEC directives.
The differences compared to the explosion protection in Europe and the IEC reside in
the division of the explosion endangered areas, the design, the equipment and the
installation of electrical plants.

6.2 Classification of explosion endangered areas

In the USA, explosion endangered areas are defined according to NEC 500 (NEC= Na-
tional Electrical Code) and NEC 505, and in Canada according to section 18 of the CEC
(CEC= Canadian Electrical Code).

Generally, a differentiation is made into three categories (Class | to Class IlI).

Class I: Combustible gases, vapours or mist

Class IlI: Dust

Class lll: Fibres and fluffs

Depending on the frequency or the duration of these substances, the explosion endan-
gered areas are divided into Division 1 and Division 2.

In 1996, in addition to the existing system, the classification system used by IEC was
introduced (NEC 505) for Class | in the USA and in Canada.

This, in turn, allows the user to select the optimal system, both from the technical and
economical point of view.

Similar to the IEC directive, the explosive gases of Class | are further subdivided into
the gas groups A, B, C and D and the combustible dust of Class Il into the groups E,
F and G.

Other than in the IEC directive, the groups A and E are the most dangerous gas groups
(acc. to IEC this is group IIC).

The determination of the maximum surface temperature acc. to NEC 505 complies with
I[EC and features six temperature classes, T1 to T6.

6.3 Design regulations

In North America, various standards and regulations are in place for design and testing
explosion protected electrical plants and equipment. In the USA, these are predomi-
nantly the standards of the Underwriters Laboratories Inc. (UL) and the Factory Mutual
Research Corporation (FM); in Canada, these are the standards of the Canadian Stand-
ards Association (CSA).

FM Approvals &P
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Explosion protection in North America

6.4 Protection types of enclosures

In Europe, the IP protection types of enclosures are defined according to IEC 60529.

In North America, protection types are defined acc. to NEMA 250 (NEMA= National
Electrical Manufacturing Association). These protection types cannot be directly com-
pared to those of IEC, as additional ambient influences (e.g. coolants, cutting oil, corro-
sion, icing-up, hail) are taken into account. For this reason, the following table is to be
considered as a guide only.

Protection types according to Protection types according to
NEMA 250 IEC

1 IP 20
2 P22
3 IP 54
3R IP 54
3S IP 54
4 IP 65
4x IP 65
6 IP 67
6P IP 67
12 IP 54
12K IP 54

6.5 Certification and identification

In the USA and in Canada, electrical devices and equipment installed in explosion en-
dangered manufacturing sites generally require approval. An exception is electrical
equipment that due to its design and properties is unable to ignite the explosive atmos-
phere in which it operates.

The competent authority decides about the obligation to seek approval. In the USA and
in Canada, devices developed and produced for explosion endangered areas are tested
and approved by nationally authorised test bodies. In the USA, these are, amongst oth-
ers, the UL or FM test bodies, in Canada this is the CSA.

In addition to information, such as manufacturer, type, series No. and electrical param-
eters, the data related to explosion protection has to be integrated in the equipment
identification.



Explosion protection in North America

Comparison of the IEC - NEC - CED classification

Gases, vapours or mist Dust Fibres and lint

Class | (IEC) Class |l Class Il
USA regulation NEC 500-5 NEC 505-7 NEC 500-6 NEC 500-7
Canada regulation CEC J18-004 CEC 18-006 CEC 18-008 CEC 18-010
Division Division 1 Zone 0 Division 1 Division 1

Zone 1

Division 2 Zone 2 Division 2 Division 2
Groups NEC 500-3 NEC 505-7 NEC 500-3

CEC J18-050 CEC J18-050 CEC J18-050

Div. 1 and 2 Zone 0,1,2 Div. 1 and 2

A (acetylene) Il A (propane) E (metals) --

B (hydrogen) Il B (ethylene) F (coal)

C (ethylene) Il C (acetylene, hydrogen) | G (grains)

D (propane)
Temperature classes Class I: Div. 1 and 2 Zone 0, 1 und 2 Div. 1 and 2 none

T1 <450 °C T1 <450 °C T1 <450 °C

T2 <300 °C T2 <300 °C T2 <300 °C

T2A <280 °C; T2B < 260 T2A <280 °C; T2B < 260

T2C <230°C; T2D < 215°C T2C <230°C; T2d < 215 °C

T3<200°C; T3A< 180 T3 <200 °C T3 <200°C; T3A< 180

T3B < 165 °C; T3C < 160 T3B < 165°C; T3C < 160

T4 <135°C; T4A <120 T4 <135 °C T4 <135°C; T4A <120

T5 < 100 °C T5 < 100 °C T5 < 100 °C

T6 < 85 °C T6 < 85 °C T6 < 85 °C
Phoenix Mecano Inc. UL File: IPC
7330 Executive Way, £D0 3;‘? G®m
Frederick MD 21704 LISTED

Class |, Zone 1, AExell,Exell T6 M

Junction box for Hazardous Locations

U=750V date: 3-9-2009
cross connect.: AWG 10 sn. 54B96536
conductors max.: 16 type: 05 122208

31



32

General information

7. Correct selection and configuration of Ex equipment

ROSE Ex Equipment offers planners and installers a large spectrum of products:
¢ Terminal boxes for increased and intrinsically safe current circuits

¢ Flameproof enclosures (Ex-d) to accommodate components not ex-approved
e Control stations with switches, buttons and indicator lights

e Ex installation material

For detailed information on products and technology, please refer to the ROSE technical
catalogue "Ex-Equipment" and to our website www.ROSE-Ex-Equipment.com

Enclosed is important information on

¢ the equipment of terminal boxes

e the configuration of control stations and
¢ the handling of Ex-d enclosures

7.1 Junction boxes (Ex-e, Ex-i)

For process engineered systems, terminal
boxes have to guarantee effective protection
against corrosion and chemicals. For this rea-
son, the design of ex terminal boxes is crucial.
Terminal boxes of an explosion protected de-
sign as standard and flanged boxes are ap-
proved for use in gas zones 1 and 2 as well
as in dust zones 21 and 22. The materials used for the enclosures are typically made
of stainless steel, polyester, aluminium and polyamide. Enclosures made of sheet steel
tend to corrode and, therefore, do not qualify in most cases. The basic prerequisites for
enclosures are listed in the following:

¢ The properties of the enclosure material must be such that external mechanical
stress will not deteriorate the type of protection. Required is an
impact resistance of at least 7 Joule.

e All components, the enclosures, sealings, terminals, screw connections,
must meet the required temperature conditions.

e For applications in the gas ex area, the protection type must at least equal IP 54 and
at least IP 6x in the dust Ex area.

e Potentially dangerous electrostatic charges must be avoided
(earthing or avoidance of chargeable surfaces).

e For the equipment of Ex-e enclosures, only Ex certified components
(terminals and screw connections) may be used; the use of non-certified
terminals is not permitted for Ex-i applications; however, screw-connections
must always be Ex certified.
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* Number and size of the terminals are limited, depending on minimum spacing
and heat generation.

Typically, blue terminals and cable screw connec-
tions are used to visually identify Ex-i enclosures.

The equipment of Ex terminal boxes with terminals and cable screw-connections is
subject to defined limits. It depends on the minimum gaps between the current carry-
ing metal components of the terminals and the enclosure walls, and, in addition, on
the heat generated at the terminal points. The maximum equipment for the individual
enclosure size can be taken from the manufacturer documentation.

Example of an equipment configuration for an Ex stainless steel junction box

The equipment plan is composed of 3 different sections:

A:
Te: Exe 35302008 Exia 35302008

ATEX hawsd 200X 300 x 81 mm

= e
lul 38 OO ~ -
Vi momy i i M e
835 | | 2628 | | | I
0 et 1 25 mmt "

[15[25] « [ 6 [0 162535 50 7008

Information on the equipment possibilities (mounting rails, mounting plates etc.) as well
as on the max. equipment with terminal blocks possible.

1 34302008
B:
o 2MTg . . .
Information on the equipment with
L — cable glands
[= 4 a
n
Bllm A e\ e a/le
B D 8D
12 TT2E a2 e 1rEs 42|

LLLI

48 T4,7%

= a7, 7
| BEEE ] T 435 ITED AT B
: = 4&34]. 8 TE 3105 I-I:I. &
[ e 50,85 | 0 oass 7

% 8900 | 2 43 5
B o s | % 6095 |
= a7 Gam0 |
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15 .

BB I¥ T

surface temperature will be exceeded.
Remedy:

¢ Reduction of current, or

e Selection of a larger conductor

e Selection of a larger enclosure

divided by 4.

Example 1.1 ->

Example 1.2 ->

34

Information about the maximum
number of terminals in accord-
ance with the heating calcula-
tions.

Green: The maximum number,
as physically indicated, can be
used; rising temperature does not
lead to the limit temperature or
the maximum permissible surface
temperature in the temperature
class being exceeded.

Red: Excessive heat generation; the limit temperature or the maximum permitted

White field with numbers: Here the limit values are shown. The numbers in the
fields result in the maximum number of terminal points to be used! A standard termi-
nal block, e.g. UK5N, has 2 connections; i.e. the values have to be divided by 2.

A standard double stack, e.g. DK4, has 4 connections; i.e. the values have to be



General information

Example 1: Enclosure with 24 10 mmz? terminals:

The max. number of terminals for the equipment (physical dimensions) results from the
maximum equipment length of 252 mm

The width of the terminal blocks for 10 mm2 is 10.2 mm. This allows the equipment
with 24 terminals (252 : 10.2 = 24 terminals + rest)

Equipment according to heat computation
1) Full use of all 10 mm2 conductors with 16 A:
max. equipment is possible, as the values are within the green fields

2) Full use of the conductors with 50 A:
9 conductors are permissible = 4 terminals (10 mm?2)

Example 2:

Mixed equipment: Enclosure 35.302008 with
8 x 2.5 mm?2 terminals with 10 A

3 x 4 mm?2 terminals with 20A

3 x 16 mm?2 terminals with 50A

Cross section/mm?2 Current/amps ~ Number / utilisation
2,5 10 8/ (0of 31)=25%
4 20A 3/ (f12)=25%
16 50 3/ (0f9=33%

Sum =83% < 100 %
this means, that on technical heat grounds this equipment is permitted.

Where the rated current is within the green fields, any number of terminals can be used
over the equipment lengths. In the white area, the maximum equipment is stated, tak-
ing the heat generation into account. If this is not fully used, the addition of terminals
from the green area is permitted up to the equipment limit. This enclosure may not be
used when the application applies to one of the red fields. A larger enclosure must be
selected, the application of which will be in the green or white area.

Each terminal point may only be assigned one conductor. If cross connections are re-
quired, insert or screw-type jumpers can be used. To avoid the reduction of air gaps or
creepage paths, partition plates must be used between neighbouring jumpers. Limita-
tions for these accessories with regard to amperage and voltage also have to be taken
into account. This applies in particular when using jumpers at every other terminal (e.g.
terminal 1+3+5+7+9 bridged). In such cases, refer to the manufacturer information
given in the relevant documentation.

6(7}18|9|0|1H2(3|4}{5|6|7(8H9|0|1|2|3|4|5 1
- il il =
A
NS I
Cross connection rail Cross connector / jumper
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General information

Enclosures accommodating a mixed equipment contain terminals with current circuits
of increased safety (Ex-e) as well as intrinsically safe current circuits (Ex-i). This type of
equipment requires a minimum spacing of 50 mm (tight string length) between the dif-
ferent current circuits. This can be achieved in two different ways:

R I [T
[T LT
50 \:
50
1. Spatial distance 2. Distance by means of an insulating

partition plate

Protective earthing connection (internal)

Voltages above 50 V require a protective earthing connection for each connected cable.
For this purpose, in Ex-e enclosures sheath terminals of a smaller design are used that
are allowed to accommodate up to 4 conductors per terminal, depending on the con-
nection cross section. With the exception of the small enclosures with mini terminals,
these sheath terminals are fitted in pairs on protective earthing conductor mounting
brackets.

.

Mini terminal Protective earthing conductor mounting bracket with
sheath terminals

Terminal boxes of a larger design can be equipped with protective earthing busbars
fitted with connection elements (up to 6 mm?2 connection cross section). 2 conductors
can be connected per terminal point. If only 1 conductor is used, the conductor must
be connected in the form of a tongue.

Protective earthing conductor busbar



General information

As an alternative to the connection options mentioned above, protective earthing con-
ductor terminal blocks can be fitted on the mounting rail.

Always fit a PE terminal inside the enclosure for protective earthing conductor connec-
tions of more than 6 mm?2.

Protective earthing connection (external)

According to the IEC / ATEX directive, metal enclosures always require an external earth
connection. This can be achieved by means of a terminal block, a saddle terminal or a
stud terminal.

Terminal block Saddle connection Stud connection

The cross section of the attendant protective earthing conductor in relation to the current
carrying conductor is defined in the VDE 0660 T500/EN60439-1, section 7.4.3.1.7:

Cross section area of the current Minimum cross section of
carrying conductor S mm?2 the corresponding protective
earthing conductor (PE, PEN)
S mm?
S<16 S
16 <S<35 16
S>35 S/2
Examples:

Example 1: Nominal cross section =4 mm2  Protective earthing conductor= 4 mm?2
Example 2: Nominal cross section = 35 mm2 Protective earthing conductor= 16 mm?
Example 3: Nominal cross section = 240 mm? Protective earthing conductor= 120 mm?
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General information

Continuity plates
Where plastic enclosures are equipped with metal screw-connections (e.g. for sheathed
cables), these screw-connections must be

earthed. Special metal plates (continuity plate) are
available for polyester enclosures, which metalli-
cally connect all led-in screw-connections on one
side of an enclosure and therefore, only need one
earthing point. These are generally available ei-
ther made of brass, stainless steel or galvanised

sheet steel.

Mounting rails

In the event of a short circuit and when PE terminals are used, the mounting rails must
discharge the rated current. Copper mounting rails must be used for high rated cur-
rents.

(Table VDE 0611 Section 3/ EN 60947-7-2/) see Table 9 in the appendix

7.2 Flameproof enclosures (Ex-d)

Application of flameproof enclosures:

There is a large number of applications for flameproof enclosure systems:
Sturdy local control stations (LCS)

Complete Ex-d control systems

Safety units preventing surge voltages

Fieldbus interfacing devices in the Ex area.

The following is generally valid:

Ignitable electrical/electronic equipment is accommodated in an Ex-d enclosure to en-
sure that in the case of an explosion the enclosures resist to the pressure given their
design and wall thickness, and the energy is cooled down to a point where, should it
escape, an ignition of the external atmosphere is no longer possible.

The gap dimension between the cover and the bottom section of the enclosure is cru-
cial. Gaps technologically required are of a tight design and have a length that cause
hot gases to lose their ignitability when escaping the enclosure, i.e. the energy and the
temperature of the escaping gases have become so low that an ignition of the atmos-
phere outside of the enclosure is impossible. The parameters (width and length) of the
gap prevent propagation of flame on explosion for the explosion sub-groups lIA, 1IB and
[IC vary. Enclosures of the explosion sub-group IIC are subject to the highest require-
ments with regard to gap parameters.

Explosion group Limit gap width
1A >0,9

IIB 0,5-0,9

IIC <0,5




General information

There are three different realisation possibilities for the connection of conductors in
the Ex-d area:

1. Direct connection - Ex-d cable gland

The Ex- d cable gland en-

sures that, in the event of
an explosion, hot ignitable
gases will not escape from
the enclosure.

2. Ex-d enclosures in combination with an Ex-e connection box

Advantage of this type of connection: cable
glands and cables with Ex-e approval can be
used from the distribution point in the Ex-e

connection box.

A cable connection preventing the propagation of flame on explosion must be used
between the Ex-d and Ex-e areas (typically moulded lead-
throughs with integrated cables).

3. Conduit lead-in

Conductors and cables are routed in
metal tubes; a moulding compound

infill socket is provided at regular incre-
ments. Conduits are mostly employed
for applications meeting the American Ex
standard.
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@ General information

7.3 Local Control Stations

Local control stations (LCS) are used for installations in the chemical and petrochemical

- industry, in mechanical engineering, control, apparatus and plant construction, in the
pharmaceutical and food industry as well as in offshore technologies.

Q They are based on Ex approved enclo-
. Nce sure systems made of stainless steel,
polyester, polyamide or aluminium.

y The enclosures are designed meeting

the requirements of the "Increased

safety” or "Flameproof safety" types
of protection. Depending on the speci-

fication and number of units, various
enclosure types and sizes are available.
Depending on the technical require-
ments, approved command, signalling
and display units as well as fieldbus in-
terfacing modules can be installed in
the control stations.
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8. Appendix
8.1 Terminology

Ambient temperature
The ambient temperature is the temperature of the medium in which the electrical
equipment is installed and in operation.

ATEX
,ATmosphére EXplosible’ - Ignitable atmosphere

ATEX directives
Unofficial 'family name' for EC directives pertaining to explosion protection

Calculation, measuring and assessment data
Compilation of calculation, measuring and assessment values as well as operating
conditions.

Calculation, measuring and assessment value
A quantitative value specified by the manufacturer for a certain operating condition of
a device, protection system or component.

Category: see Device category

CE mark
Identification confirming that all requirements in accordance with the regulations
pertaining to the product have been met.

Cloud of dust
Swirling up of flour, powder.

Combustible dust

Dust, fibres or suspended matter that can burn or smoulder in the air and generate
explosive mixtures with the air in the presence of atmospheric pressure and at normal
temperatures.

Combustible equipment
Equipment that can ignite a defined explosive atmosphere during normal operation.

Component
Each assembly part required for the safe operation of devices and protection systems.

Conduit system
Routing of a tubing system for cables in the Ex area in accordance with the American
Ex regulations.

41



42

Appendix / Terminology

Continuity plate
Metal plate connecting the potentials of several metal screw-connections inside an
enclosure.

Dangerous dust concentration

... prevailing, for instance, in a room, if a 100 W bulb cannot be seen at a 1 m dis-
tance. Dangerous dust concentration depends on the grain size and the type of dust.
Lower explosion boundary: 20 to 60 g/m3; upper explosion boundary: 2000 to 6000
g/m3

Declaration of conformity

The declaration of conformity is a written confirmation at the end of a conformity
assessment, by which the responsible party (e.g. manufacturer, dealer) or the or-
ganisation (e. g. test laboratory, user/owner of a quality system) bindingly declares the
rendering of a service for a product, and confirms that the object (product, service,
station) features the properties specified in the declaration. The properties are typically
specified by the quotation of the standards met by the object.

Detonation
Explosion propagating at supersonic speed, characterised by a
shock wave.

Devices

Machines, equipment, stationary or mobile devices, control and equipment parts as
well a warning and prevention systems, intended either individually or in combination
for the generation, transmission, storage, measurement, control and conversion of en-
ergy and/or to process materials, and which imply their own potential ignition sources
and might, for this reason, cause an explosion.

Device category

Within a group of units, the category defines the classification with regard to the re-
quired level of safety. The device category indicates the technical requirements placed
on a device for use in the individual Ex zone. The categories are defined as follows:
Category 1 encompasses devices the design of which is such that they can be oper-
ated in conformity with the characteristic values specified by the manufacturer and
guarantee a very high degree of safety.

Category 2 encompasses devices the design of which is such that they can be oper-
ated in conformity with the characteristic values specified by the manufacturer and
guarantee a high degree of safety.

Category 3 encompasses devices the design of which is such that they can be oper-
ated in conformity with the characteristic values specified by the manufacturer and
guarantee a normal degree of safety.

Dust
Small solid particles in the atmosphere, which settle due to their own weight, how-
ever, can stay airborne in the atmosphere for some time as a dust/air mixture.
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Dust combustion
Ignition of a layer of dust. A dust combustion can evolve into a dust explosion.

Dust explosion
A very fast chemical reaction sequence of a combustible substance (dust), which can
release large amounts of energy.

Dustproof enclosure
Enclosure that can prevent the ingress of all visible dust particles (IP 6X).

EC type examination certificate
Confirmation of the conformity of an Ex equipment with the pertinent international
and national engineering standards.

Electrical equipment

All objects serving the application of electrical energy, either as a whole or in part.
These include, amongst others, objects or the generation, transmission, distribution,
storage, measuring, control, conversion and consumption of electrical energy, as well
as telecommunication devices.

Electrostatic charge
An electrostatic charge is created when disconnecting non-conductive material from
another (conductive or non-conductive) material after a close contact between both.

Enclosure protection (IP)

With regard to their suitability for various ambient conditions, the systems are subdi-
vided into respective protection types, the so-called IP codes . These are laid down in
the DIN EN 60529 under the title Protection types provided by enclosures (IP code).
The letters IP always being part of the designation of the protection type are append-
ed a double-digit number. This number indicates the scope of protection offered by
an enclosure with regard to contact or foreign bodies (first digit) and moisture (second
digit).

EPL (Equipment Protection Level)

The equipment protection level (EPL: Equipment Protection Level) consists of two let-
ters.

The first indicates the type of the explosive atmosphere of gas G, D for dust (dust).
The actual level of protection is defined by the letters a, b or c.

These letters are already used in some types of protection in order to identify the ap-
propriate level of protection: ia, ib, ic.

The icon for the device protection level will be appended to the existing standard
identification - example: Exd IIC T4 Gb

Equipment identification

The equipment identification informs, amongst others, about the ambient and envi-
ronmental conditions in which the device may be used. This information also includes
the device category, the device group, the maximum surface temperature, the type of
protection and the notified body having inspected the device concerned.
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Explosion
Sudden oxidation or decomposition reaction causing a rise in temperature, pressure or
both at the same time.

Explosion area
Area susceptible to a combustible substance concentrating in the air and causing an
explosion.

Explosion boundaries
Boundaries of the explosion area; differentiation of lower and upper explosion
boundaries.

Explosion endangered area

Area where an explosive atmosphere is present or can be expected in quantities that
exact special measures with regard to the design, the installation and the use of
equipment

(see zoning).

Remark: Layers, deposits and the accumulation of combustible dust should be regard-
ed as a source prone to the formation of an explosive atmosphere.

Explosion protection

Primary explosion protection: Measures to be taken in order to prevent the creation
and propagation of an explosive atmosphere.

Secondary explosion protection: Measures to be taken in order to prevent the igni-
tion of an explosive atmosphere.

Explosion protection document

This document provides information, such as: Description of the operating area, the
method, the actions and the quantities of substances; data of substances (technical
safety characteristic values); risk assessment; zoning; technical and organisational pro-
tection measures; measures to be taken in emergencies as well as operating instruc-
tions and work release.

Explosion protection measures
Protection measures and regulations relating to the design, production and installation
of devices used in Ex areas.

Explosive atmosphere
An explosive atmosphere is a mixture of combustible substances and air.

Explosive dust atmosphere

A mixture of air and a combustible substance in the form of dust or fibres under at-
mospheric conditions, allowing, once ignited, the combustion to propagate through-
out the entire unconsumed mixture.
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Flameproof enclosure Ex-d

Protection concept providing pressure resistance of the walls in the event of an explo-
sion inside the enclosure, and allowing the energy to cool down to a point where an
ignition of the atmosphere outside the enclosure is no longer possible.

Group of devices (of electrical equipment for explosive atmospheres)
Classification of electrical equipment according to the explosive atmosphere in which
its use is intended (EN 60079-0). The group of devices indicates whether the device is
to be used underground (I) or in one of the other areas (lI).

IEC
International Electro-Technical Commission, international committee for standardisa-
tion in the field of electrical and electronic engineering, registered in Geneva.

IECEx
I[ECEx is a global approval based on the decisions reached by the IEC. [ECEx is compa-
rable to the European ATEX.

Ignition of a cloud of dust
Spark-off of an explosion by transmitting energy to a cloud of dust in the air.

Ignition of a layer of dust

The ignition is to be regarded as have been taken place as soon as smouldering or
flame formation in the material was triggered or when during the test a temperature
of at least 450° C or a temperature rise to at least 250K above the defined tempera-
ture of a hot surface is measured.

Ignition sources

Every source with sufficient energy to trigger combustion, i.e. hot surfaces, flames,
smouldering pockets, mechanically generated sparks, electrical equipment, electro-
static discharges causing clouds of dust or dust deposits to ignite.

Ignition temperature

The lowest temperature of a heated surface causing the ignition of an explosive at-
mosphere under defined conditions.

Increased safety -"e"

Type of protection providing a higher degree of safety to prevent the ignition of an
explosive atmosphere.

Inspection body
see notified body

Intrinsic safety Ex-i; Ex-i D
Intrinsically safe current circuits are current circuits in which no spark or thermal effect
can cause a dust-air mixture to ignite.
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Intrinsically safe equipment
Electrical equipment all current circuits of which are intrinsically safe.

IP protection

Protection identification according to EN 60529, for which degrees of protection are
defined provided by enclosures protecting against foreign bodies and the ingress of
water and their adverse effects.

Layer of dust
Deposit of flour or powder on equipment.

Lower explosion boundary
Lower boundary of the area of concentration in which a mixture can be brought to
explosion. Lower boundary of the explosive area.

Lower ignition boundary
The lowest concentration of combustibles mixed with air, at which the air/combusti-
bles mixture is combustible.

Maintenance
Combination of all technical and administrative measures, including monitoring steps,
geared to maintain or restore the functioning condition of a unit (IEC 60050-191).

Manufacturer

Organisation registered in one or several indicated locations, which carries out or
monitors manufacturing, assessment, handling and storages steps of a product that
qualify this organisation to assume responsibility for the conformity of the product
with the pertinent requirements on a permanent basis, and, in this context, to exercise
all obligations attached (EN 13980).

Maximum operating temperature

Maximum temperature reached when a device or protection system is operated within
the operating conditions specified or it.

Remark: Individual parts of each device or protection system can reach different oper-
ating temperatures.

Maximum surface temperature

The maximum temperature a part or surface of a device, a protection system or a
component can achieve during operation under the most unfavourable conditions
(however, within the recognised permissible deviations) which can lead to ignite the
surrounding explosive atmosphere.

Minimum ignition energy

Smallest electrical energy stored in a capacitor and defined under prescribed test con-
ditions, which when discharged is sufficient to ignite the most ignition prone explosive
atmosphere.
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Minimum ignition temperature of a layer of dust
The lowest temperature of a hot surface, at which a layer of dust of a defined thick-
ness on this hot surface is ignited.

Moulded encapsulation Ex-m; Ex-mD
Type of protection moulding those components susceptible of igniting an explosive
atmosphere.

Normal operation
State in which the devices, protection systems and components fulfil their intended
function within their design parameters.

Notified body (inspection body)
Inspection body for the inspection and certification of devices.

Offshore

Processes and functions, such as mineral oil and gas extraction from beneath the
ocean.

Oil immersion -"o"

Type of protection safequarding electrical equipment by being immersed in oil to avoid
contact between an ignition source and explosive atmosphere.

Onshore
Processes and functions, such as mineral oil and gas extraction on land.

Operating conditions meeting the intended use
The task assigned to the device or the protection system by the manufacturer, based
on the calculation, measuring and assessment values.

Operating manual
Documentation addressed to the installer and user/owner providing relevant informa-
tion on a piece of equipment and its correct and safe use.

Operating temperature
The temperature of the equipment reached during its rated operation.

Pressure proof enclosure Ex-p; Ex-pD

Type of protection preventing the generation of an explosive atmosphere inside an
enclosure in that an internal overpressure is maintained in relation to the surrounding
atmosphere by means of pressurised gas, and in that, if necessary, the enclosure interi-
or is permanently supplied with pressurised gas that combustible mixtures are diluted.

Protection by enclosure -"tD"
Type of protection providing an enclosure, the sealing of which prevents the ingress of
combustible dust. The surface temperature of the outer enclosure is limited.
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Risk of dust explosion
Danger exists when combustible dust (powder, flour) is produced or handled in a fac-
tory.

Smouldering temperature
- see minimum ignition temperature of a layer of dust

Temperature class
Division of devices, protection systems or components for use in explosive atmos-
pheres in accordance with their maximum surface temperature.

Temperature limitation (dust)

It is necessary to determine the maximum permissible surface temperature of equip-
ment for use on one of the three zones, by deducting a safety factor from the lowest
ignition temperature of the dust concerned.

Type (degree) of protection

Scope of protection by an enclosure against access to dangerous parts, against the
ingress of solid foreign bodies and/or against the ingress of water, and proven by
standardised inspection/test methods (EN 60529).

Type of protection
Special measures taken on devices to prevent the ignition of the surrounding atmos-
phere.

Upper explosion boundary
Upper boundary of the area of concentration, in which dust mixed with air can be
brought to explosion. Upper boundary of the explosive area.

Zone classification - dust zones

Explosion endangered areas are divided into zones defined by the frequency of the
occurrence and the duration of the presence of an explosive dust/air mixture; the fol-
lowing definitions only apply to the device group Il.

Zone 20: Area in which a dangerous explosive atmosphere generated by clouds of
dust in the air exists permanently, for longer periods of time or frequently. The pres-
ence of personnel and the performance of work are not possible in zone 20.

Zone 21: Area occasionally susceptible to the formation of a dangerous explosive
atmosphere in the form of a cloud of combustible dust in the air during normal opera-
tion.

Zone 22: Area in which, during normal operation, an explosive atmosphere in the
form of a cloud of combustible dust in the air normally does not occur or only for a
short period of time.
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8.2 Tables

Table 1

Review of electrical types of protection (gas) according to IEC/EN 60079

Electrical equipment for areas susceptible to gas explosions

EN IEC
General requirements EN 60079-0 IEC 60079-0
Flameproof enclosure (d) EN 60079-1 IEC 60079-1
Pressure-proof enclosure (p) EN 60079-2 IEC 60079-2
Sand casing (q) EN 60079-5 IEC 60079-5
Qil casing (o) EN 60079-6 IEC 60079-6
Increased safety (e) EN 60079-7 IEC 60079-7
Intrinsic safety (i) EN 60079-11 IEC 60079-11
Type of protection (n) EN 60079-15 IEC 60079-15
Moulded encapsulation (m) EN 60079-18 IEC 60079-18
Intrinsically safe systems EN 60079-25 IEC 60079-25
Electrical equipment for zone 0 EN 60079-26 IEC 60079-26
Intrinsically safe fieldbus systems EN 60079-27 IEC 60079-27
Optical radiation (op) EN 60079-28 IEC 60079-28
Dust explosion (Ex ta, th, tc) EN 60079-31 IEC 60079-31

Table 2

Review of electrical types of protection (dust) according to IEC/EN 61241

Electrical equipment for areas subject to combustible dust

EN IEC
Protection by the enclosures (t) EN 60079-31 IEC 60079-31
Pressure-proof enclosure (pD) EN 61241-4 IEC 61241-4
Intrinsic safety (iD) EN 61241-11 IEC 61241-11
Moulded encapsulation (mD) EN 60079-18 IEC 60079-18
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Table 3
Review of the assignment of equipment categories to zones

50

Identification
of the units
according to
categories

Use in zone

combustible
material

Definition

& 111G

Gases, vapours,
mist

Areas subject to per-
manent, long-period or
frequent presence of an
explosive atmosphere

& 112G

1and 2

Gases, vapours,
mist

Area in which a dangerous
explosive gas atmosphere
can be occasionally expect-
ed during regular opera-
tion. This includes the close
vicinity to zone 0 as well as
close areas around filling
and discharging devices.

& 113G

Gases, vapours,
mist

Areas infrequently subject
to an explosive atmosphere
and, if at all, only short-
period.

& 111D

20

Combustible dust

Areas subject to per-
manent, long-period or
frequent presence of an
explosive atmosphere

& 112D

21 and 22

Combustible dust

Area in which a dangerous
explosive dust atmosphere
can be occasionally expect-
ed during regular opera-
tion. This includes the close
vicinity to zone 20 as well
as close areas around filling
and discharging devices.

& 113D

22

Combustible dust

Areas infrequently subject
to an explosive atmosphere
and, if at all, only short-
period.
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Table 4
Review of temperature classes

Temperature class | Permissible surface temperatures | Ignition temperature of the
of the electrical equipment combustible substances

T1 450 °C > 450 °C

T2 300 °C 300 - 450 °C

T3 200 °C 200 - 300 °C

T4 135 °C 135 - 200 °C

T5 100 °C 100 - 135 °C

T6 85 °C 85 - 100 °C

Table 5
Excerpt of technical safety relevant characteristics of combustible gases and

vapours

Designation of Ignition temper- | Temperature | Explosion group
substance ature °C class

Acetaldehyde 155 T4 A
Acetone 535 T1 A
Acetylene 305 T2 I C
Ethane 515 T1 A
Ethyl acetate 470 T1 A
Ethyl ether 175 T4 IIB
Ethyl alcohol 400 T2 1B
Ethyl chloride 510 T1 A
Ethylene 440 T2 1B
Ethylene oxide 435 T2 IIB
Ammonia 630 T1 A
i-Amyl acetate 380 T2 A
Benzines, gasolines, 220 to 300 T3 A
flash point < 135°C

Special benzines, 220 to 300 T3 A
flash point > 135°C

Benzol (pure) 555 T1 A
n-Butane 365 365 T2 A
n-Butyl alcohol 325 T2 A
Cyclohexanon 430 T2 A
1,2-Dichlorethane 440 T2 A
Diesel fuels DIN 220 to 300 T3 A
51601/04.78

Jet engine fuels 220 to 300 T3 A
Acetic acid 485 T1 A
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Designation of Ignition tempera- | Tempera- Explosion group
substance ture °C ture class

Acetic acid 485 T1 A
Acetic acid anhydride 330 T2 A
Fuel oil L DIN 51603 220 to 300 T3 A
Part 2/10.76

Fuel oils M and S DIN 220 to 300 T3 A
51603 Part 2/10.76

n-Hexane 230 T3 A
Carbon oxide 605 T1 A
Methane 595 T A
Methanol 440 T1 A
Methyl chloride 625 T1 A
Naphthalene 540 T1 A
Phenol 595 T1 1 AN
Propane 470 T1 A
Carbon disulphide 95 T6 Il C
Hydrogen sulphide 270 T3 IIB
City gas (illuminating 560 T1 B
gas)

Toluol 535 T1 A
Hydrogen 560 T1 Il C
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Table 6 Limit temperatures of dust

Designation Values A Values B Permissible limit temperature

of the solid Ignition Ignition Smallest calculated value (A-75K) and 2/3*B

material temperature temperature
IEC 50281-2-1 I[EC 50381-2-1 450... | 300... | 280... | 260... | 230.. | 215.. | 200... | 180... | 165... | 160...
Method A Method B >300 | >280 | >260 | >230 | >215 | >200 | >180 | >165 | > 160 | >135
settled (°C) swirled up (°C)

Dust of natural products (examples)

Cotton 350 560 275

Brown coal 225 380 150

Cellulose 370 500 295

Grain 290 420 215

Wood resin 290 500 215

Wood dust 300 400 225

Cocoa 460 580 385

Copra 290 470 215

Cork 300 470 225

Concentrated feed | 295 525 220

Flax 230 440 155

Milk powder 340 440 265

Paper 300 540 225

Pectin sugar 380 410 273

Soy 245 500 170

Starch 290 440 215

Black coal 245 590 170

Tobacco 300 450 225

Tapioca 290 450 215

Tea 300 510 225

Peat 295 360 220

Wheat flour 450 480 320

Sugar beet 290 460 215
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Table 7
Protection types USA / Europe

Protection types according to Protection types according to
NEMA 250 IEC

1 IP 20
2 P22
3 IP 54
3R IP 54
3S IP 54
4 IP 65
4X IP 65
6 IP 67
6P P67
12 IP 54
12K IP 54

Table 8

Protective earthing conductor dimensioning according to EN 60439-1

Cross section range of the Minimum cross section of

outer conductor S mm?2 the corresponding protective
earthing conductor (PE, PEN)
S mm?

S<16 S

16 <S<35 16

S>35 S/2
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Table 9

Short-circuit resistance of mounting rails according to EN 60947-7-2

Type Rail profile Material Short-circuit resistance = | Short-period
E CU conductor (mm?2) current resistance
1s (kA)

TS 15

TS 15 unperforated Top hat rail according Steel 10 1,2
to EN 60715 - 15 x 5,5

TS 15 perforated Top hat rail according Steel 10 1,2
to EN 60715 -15x 5,5

TS 32

TS 32 unperforated G rail according to Steel 35 4,2
EN 60715-G 32

TS 32 perforated G rail according to Steel 35 4,2
EN 60715 -G 32

TS 32 -CU/35mm2 |G rail, dimensions Copper 120 14,4

unperforated according to
EN 60715- G 32

TS 32 - CU/ 120 mm2 | G rail, similar to Copper 150 18,0

unperforated EN 60715 - G 32

TS35/7.5

TS35/7.5 Top hat rail according Steel 16 1,92

unperforated to EN 60715 -35x 7.5

TS 35/ 7.5 perforated | Top hat rail according Steel 16 1,92
to EN60715-35x7.5

TS 35/7.5V2A Top hat rail according Steel 16 1,92

(stainless steel) to EN 60715 -35x 7.5

unperforated

2000 mm

TS35/7.5CU Top hat rail according Copper 50 6,0

unperforated to EN60715-35x 7.5

2000 mm

TS35/15

TS35/15-2.3 Top hat rail according Steel 50 6,0

unperforated to EN 60715-35x%x7.5

TS 35/15 Top hat rail similar to Steel 25 3,0

unperforated EN 60715 -35x 7.5

TS 35/ 15 perforated | Top hat rail similar to Steel 25 3,0
EN 60715-35x7.5

TS 35/15CU Top hat rail similar to Copper 95 11,4

unperforated EN 60715-35x 7.5
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